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Plant "O^ANT is defined to be, an organical body, defti- 
«- 5 Kite of fenfe and fpontaneous motion adhering to 

another body in fuch a manner as to draw from it its 
nourifjment, and having a pow er of propagating itfelf 
by feeds. 

The vegetation and economy of plants is one of thofe 
fubjeds in which our knowledge is.extremely circum- 
fcribed. A total inattention to the ftruture and eco¬ 
nomy of plants is the chief reafon of the fmall progrefs 
that has been made in the principles of vegetation, and 
of the inftability and fluctuation of our theories con¬ 
cerning it; for which reafon we (hall give a fliort de- 
fcription of the ftructure of plants, beginning with the 
feed, and tracing its progrefs and evolution to a ftate of 
maturity. 

i. Of Seeds."] The feeds of plants are of various 
figures and fizes. Mod of them are divided into two 
lobes ; though fome, as thofe of the crefs-kind, have 
fix; and others, as the grains of corn, are not divided, 
but entire. 

But as the effential properties of all feeds are the 
fame, when confidered with regard to the principles of 
vegetation, our particular defcriptions fhall be limited 
to one feed, viz the great garden-bean. Neither is the 
choice of this feed altogether arbitrary ; for, after it be¬ 
gins to vegetate, its parts are more confpicuous than 
many others, and confequendy better calculated for m- 
veftigation. 

This feed is covered with two coats or membranes. 
The outer coat is extremely thin, and full of pores; 
but may be eafily feparated from the inner one (which 
is much thicker), after the bean bas been boiled, or lain 
a few day? in the foil. At the thick end of the bean 
there is a fmall hole vifible to the naked eye, immedi¬ 
ately over the radicle or future root, that it may have 
Tlate ' a free paffage into the foil (fig. i. A).' When thefe 
.pccxciv, coats are taken off, the body of the feed appears, which 
is divided into two fmooth portions or lobes. The 
fmoothnefs of the lobes is owing to a thin film or cu¬ 
ticle with which they are covered. 

At the bails of the bean is placed the radicle, or fu¬ 
ture root (fig. 3, A). The trunk of the radicle, juft 
as it enters into the body of the feed, divides into two 
capital branches, one of which is inferted into each 
lobe, and fends offfmalleronesin all directions through 
Plate the whole fubftance of the lobes (fig. 4. AA). Thefe 
cccici, ramifications become fo extremely minute towards the 
edges of the lobes, that they require the fineft glaffes 
'vol. XV. 
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to render them vifible. To thefe ramifications Grew Plant, 
and Malpighi have given the name of feminal root; be- ' v 
caufe by means of it, the radicle and plume, before 
they are expanded, derive their principal nourilhment. 

The plume, bud, or germ (fig. 3.), is inclofed in two Plate 
fmall correfponding cavities in each lobe. Its colour cccxciv, 
and confiftence is much the fame with thofe of the ra¬ 
dicle, of which it is only a continuation, but having a 
quite contrary direction; for the radicle defcends into 
the earth, and divides into a great number of fmaller 
branches or filaments but the plume afcends into the 
open air, and unfolds itfelf into all the beautiful va¬ 
riety of ftem, branches, leaves, flowers, fruit, &c. The 
plume in corn fhoots from the fmaller end of the grain, 
and among maltfters goes by the name of acrofpire. 

The next thing to be taken notice of is the fubftance 
or parenchymatous part of the lobes. This is not a 
mere concreted juice, but is curioufly organized, and 
confifts of a vaft number of fmall bladders refembling 
thofe in the pith of trees (fig. 4,) 

Befides the coats, cuticle, and parenchymatous parts, 
there is a fubftance perfectly diftinft from thefe, diftri- 
buted in different proportions through the radicle,plume, 
and lobes. This inner fubftance appears very plainly in 
a tranfverfe fection of the radicle or plume. Towards 
the extremity of the radicle it is one entire trunk ; but 
higher up it divides into three branches; the middle 
one runs directly up to the plume, and the other two 
pafs into the lobes on each fide, and fpread out into a 
great variety of fmall branches through the whole bo¬ 
dy of the lobes (fig. 4.) This fubftance is very pro- Plate 
perly termed the feminal root; for when the feed is fown, cccxci, 
the moifture is firft abforbed by the outer coats, which 
are everywhere furnilhed with fap and air veffels; from 
thefe it is conveyed to the cuticle; from the cuticle it 
proceeds to the pulpy part of the lobes ; when it has 
got thus far, it is taken up by the mouths of the fmall 
branches of the feminal root,and paffes from one branch 
into another, till it is all collected into the main trunk, 
which communicates both with the plume and radicle, 
the two principal involved organs of the future plant. 

After this the fap or vegetable food runs in two oppo- 
fite directions: part of it afcends into the plume, and 
promotes the growth and'expanfion of that organ ; and 
part of it defcends into the radicle, for nourifhing and 
evolving the root and its various filaments. Thus the 
plume and radicle continue their progrefs in oppofite di¬ 
rections till the plant arrives at maturity. 

A 


It 
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Plant, ] t is here worth remarking, that every plant is really 
v poffeffed of two roots, both of which are contained in 
the feed. The plume and radicle when the feed is firft 
depofited in the earth, derive their nourithment from the 
feminal root; but afterwards, when the radicle begins 
to fhoot out its filaments and to abforb fome moifture, 
not, however, in a fufficient quantity to fupply the ex¬ 
igencies of the plume, the two lobes, or main body of 
the feed, rife along with the plume, alfume the appear¬ 
ance of two leaves, refembling the lobes of the feed in 
fize and fhape, but having no refemblance to thofe of 
the plume, for which reafon they have got the name of 
diffimilar leaves. 

Thefe diffimilar leaves defend the young plume from 
the injuries of the weather, and at the fame time, by 
abforbing dew, air, &c. affift the tender radicle in nou- 
rilhing the plume, with which they have ftill a connec¬ 
tion by means of the feminal root above defcribed. But 
when the radicle or fecond root has defcended deep 
enough into the earth, and has acquired a fuffitient 
number of filaments or branches for abforbing as much 
aliment as is proper for the growth of the plume ; then 
the feminal or diffimilar leaves, their utility being en¬ 
tirely fuperfeded, begin to decay and fall off. 

Plate Fig. I. A, the foramen or hole in the bean through 
cccxciv, which the radicle fhoots into the foil. 

Fig. 2. A, a tranfverfe feftion of the bean ; the dots 
being the branches of the feminal root. 

Fig. 3. A, the radicle. B, the plume or bud. 

Fig. 4. A, a longitudinal feftion of one of the lobes 
of the bean a little magnified, to Ihow the fmall bladders 
of which the pulpy or parenchymatous part is compo- 
fed. 

Figs. 5. 6. A, a tranfverfe feftion of the radicle. B, 
a tranfverfe feftion of the pllume, ffiowing the organs or 
veffels of the feminal root. 

Plate Fig. 4. A view of the feminal root branched out up- 
ccc " on the lobes. 

Plate ' Fig. 7. The appearance of the radicle, plume, and fe- 
cccxctv, nal root, when a little further advanced in growth. 

Flaving thus briefly defcribed the feed, and traced its 
evolution into three principal organic parts, viz. the 
plume, radicle, and feminal leaves, we fhall next take an 
anatomical view of the root, trunk, leaves, &c. 

2. Of the root. In examinining the root of plants, 
the firft thing that prefents itfelf is the lkin which is 
of various colours in different plants. Every root, after 
it has arrived at a certain age, has a double {kin. The 
firft is coeval with the other parts, and exifts in the 
feed: but afterwards there is a ring fent off from the 
bark, and forms a fecond {kin ; e.g. in the root of the 
dandelion, towards the end of May, the original or 
outer {kin appears ffirivelled, and is eafily feparated 
from die new one, which is frefter, and adheres more 
firmly to the bark. Perennial plants are fupplied in 
this manner with a new {kin every year; the outer one 
always falls off in the autumn and winter, and a new 
one is formed from the bark in the fucceeding fpring. 
The fkin has numerous cells or veffels, and is a conti¬ 
nuation of the parenchymatous part of the radicle. 
However, it dees not confift folely of parenchyma ; for 
the microfcope {hows that there are many tubular lig¬ 
neous veffels interfperfed through it. 

When the fkin is removed, the true cortical fubftance 
or L ark appears, which is alfo a continuation of die pa¬ 


renchymatous part of the radicle, but greatly augment- Plant. 

ed. The bark is of very different fizes. In mod trees -- 

it is exceeding thin in proportion to thewood and pith. 

On the other hand, in carrots, it is almoft one-half of 
the femidiameter of the root; and, in dandelion, it is 
nearly twice as thick as the woody part. 

The bark is compofed of two fubftances ; the paren¬ 
chyma or pulp, which is the principal part, and a few 
woody fibres. The parenchyma is exceedingly porous, 
and has a great refemblance to a fponge ; for itftirivels 
confiderably when dried, and dilates to its former di- 
menfions when infufed in water. Thefe pores or vef¬ 
fels are not pervious, fo as to communicate with each 
other ; but confift of diftinft little cells or bladders, 
fcarcely vifible without the affiftance of the microfcope. 

In all roots, thefe cells are conftantly filled with a thin 
Watery liquor. They are generally of a fpherical figure ; 
though in fome roots, as the buglofs and dandelion, they 
are oblong. In many roots, as the horfe-radiffi, peony, 
afparagus, potatoe, &c. the parenchymas of one uni¬ 
form ftrufture. But in others it is more diverfified, 
and puts on the fhape of rays, running from the centre 
towards the circumference of the bark. Thefe rays 
fometimes run quite through the bark, as in lovage ; 
and fometimes advance towards the middle of it, as in 
melilot and moft of the leguminous and umbelliferous 
plants. Thefe rays generally ftand at an equal diftance 
from each other in the fame plant; but the diftance va¬ 
ries greatly in different plants. Neither are they of 
equal fizes: in carrot they are exceedingly fmall, and 
fcarcely difcernible; in melilot and chervil, they are 
thicker. They are likewife more numerous in fome plants 
than in others. Sometimes they are of the fame thick- 
nefs from one edge of the bark to the other; and fome 
grow wider as they approach towards the lkin. The 
veffels with which thefe rays are amply furniffied, are 
fuppofed to be air-veffels, becaufe they are always found 
to be dry, and not fo tranfparent as the veffels which 
evidently contain the fap. 

In all roots there are ligneous veffels difperfed in dif¬ 
ferent proportions through the parenchyma of the bark. 

Thefe ligneous veffels run longitudinally through the 
bark in the form of fmall threads, which are tubular, as 
is evident from the riling of the fap in them when a 
root is cut tranfverfely. Thefe ligneous fapveffels do. 
not run in direft lines through the bark, but at fmall 
diftances incline towards one another, in fuch a manner 
that they appear to the naked eye to be inofculated; 
but the microfcope difeovers them to be only contigu¬ 
ous, and braced together by the parenchyma. Thefe 
braces or coarftations are very various both in fize and 
number in different roots ; but in all plants they are 
moft numerous towards the inner edge of the bark. 

Neither are thefe veffels {ingle tubes ; but, like the 
nerves in animals, are bundles of zo or 30 fmall conti- 
guous cylindrical tubes, which uniformly run from the 
extremity of the root, without fending off any branches 
or fuffering any change in their fize or fhape. 

In fome roots, as parfnep, efpecially in the ring next 
the inner extremity of the bark, thefe veffels contain a 
kind of lymph, which is fweeter than the fap contained 
in the bladders of the parenchyma. From this circum- 
ftance they have got the name of lymph-duBs. 

Thefe lymph-dufts fometimes yield a mucilaginous 
lymph, as ia the comphrey; and fometimes a white 

milky 



p L A [3 

Plant. milky glutinous lymph, as in the angelica, fonchus, 

“ v burdock, fcorzonera, dandelion, Sec. The lymph-ducts 
are fupjofed to be the veffels from which the gums and 
balfumsare fecerned. The lymph of fennel, when expo- 
poled to the air, turns into a clear tranfparent balfam ; 
and that of the fcorzonera, dandelion, &c. condenfes in¬ 
to a gum. 

Thefuuation of the veffels is various. In fome plants 
they (land in a ring or circle at the inner edge of the 
bark, as in afparagus ; in others, they appear in lines 
or rays, as in borage; in the parfnep, and feveral 
otherplants, they are mod confpicuous towards the out¬ 
er edge of the bark ; and in the dandelion, they are dif¬ 
pofed in the form of concentric circles. 

Tie wood of roots is that part which appears after 
the fark is taken off, and is firmer and lefs porous than 
the iark or pith. It confifts of two diltindt fubftances, 
viz. the pulpy or parenchymatous, and the ligneous. 
Thewood is connefted to the bark by large portions of 
the bark inferted into it. Thefe infertions are moftly in 
the form of rays, tending to the centre of the pith, which 
are eafily difcermble by the eye in a tranfverfe fedtion of 
moll roots, Thefe infertions, like the bark, confift of 
many veffels, moftly of a round or oval figure. 

The ligneous veffels are generally difpofed in collateral 
rows running longitudinally through the root. Some 
of thefe contain air, and others fap. The air-veffels are 
fo called, becaufe they contain no liquor. Thefe air- 
veffels are diftinguifhed by being whiter than the others. 

The pith is the centrical part of the root. Some 
roots have no pith, as the ftramonium, nicotiana, See. ; 
others have little or none at the extremities of the roots, 
buthave a confiderable quantity of it near the top. The 
pith, like every other part of a plant, is derived from 
the feed ; but in fome it is more immediately derived 
from the bark : for the infertions of the bark running 
in betwixt the rays of the wood, meet in the centre, and 
contlitute the pith. It is owing to this circtunftance, 
that, among roots which have no pith in their lower 
parts, they are amply provided with it towards the top, 
as in columbine, lovage, See. 

The bladders of the pith are of very different fizes, 
and generally of a circular figure. Their pofition is 
more uniform than in the bark. Their fides are not 
mere films, but a compofition of fmall fibres or threads; 
which gives the pith, when viewed with a microfcope, 
the appearance of a piece of fine gauze or net-work. 

We (hall conclude the defeription of roots with ob- 
ferving, that their whole fubftance is nothing but a com 
geries of tubes and fibres, adapted by nature for the ab¬ 
sorption of nouriftiment, and of courfe the extenfion and 
augmentation of their parts. 

Plate fig, 8 , A tranfverfe feclion of the root of worn}- 
ceexav, ty ooc } as i t a pp ears t0 the naked eye. 

Fig. 9. Afedtion of fig. 8. magnified. AA, the 
{kin, with its veffels. BBBB, the bark. The round 
holes CCC, See. are the lymph-duels of the bark : All 
the other holes are little cells and fap-veffels. DDD, 
parenchymatousinfertionsfrom the bark, with the cells, 
8cc. EEEE, the rays of the wood, in which the holes 
are the air veffels. N. B. This root has no pith. 

3. Of the Trunk, Stalk, or Stemf In deferibing the 
trunks of plants, it is neceffary to premife, that what¬ 
ever is faid with regard to them applies equally to the 
branches. 
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The trunk, like the root, confifts of three parts, viz. Plant, 
the bark, wood, and pith. Thefe parts, though fub- ' v 
ftantially the fame in the trunk as in the root, are in 
many cafes very different in their texture and appear¬ 
ance. 

The {kin of the bark is compofed of very minute 
bladders, interpofed with longitudinal woody fibres, 
as in the nettle, thiftle, and mod herbs. The outfide 
of the {kin is vifibly porous in fome plants, particularly 
the cane. 

The principal body of the bark is compofed of pulp 
or parenchyma, and innumerable veffels much larger 
than thofe of the {kin. The texture of the pulpy part, 
though the fame fubftance with the parenchyma in 
roots, yet feldom appears in the form of rays running to¬ 
wards the pith ; and when thefe rays do appear, they 
do not extend above half way to the circumference. 

The veffels of the bark are very, differently fituated, and 
deftined for various purpofes in different plants. For 
example, in the bark of the pine, the inmoft are lymph 
dudts, and exceedingly fmall; the outmoft are gum or 
refiniferous veffels, deftined for the fecretion of turpen¬ 
tine ; and are fo large as to be diftindtly vifible to the 
naked eye. 

The wood lies between the bark and pith, and con¬ 
fifts of two parts, viz. a parenchymatous and ligneous. 

In all trees, the parenchymatous part of the wood, 
though much diverfified as to fize and confidence, is uni¬ 
formly difpofed in diametrical rays, or infertions run¬ 
ning betwixt fimilar rays of the ligneous part. 

The true wood is nothing but a congeries of old dried 
lymph-duds. Between the bark and the wood a new 
ring of thefe duds is formed every year, which gradu¬ 
ally lofes its foftnefs as the cold feafon approaches, and 
towards the middle of winter is condenfed into a folid 
ring of wood. Thefe annual rings, which are diftindly 
vifible in moft trees when cut through, ferve as natural 
marks to diftinguifti their age (fig. 10. 11.) The rings Plate 
of one year are fometimes larger, fometimes lefs, than cccxciv, 
thofe of another, probably, owing, to the favourablenefs 
or unfavourablenefs of the feafon. 

The pith, though of a different texture, is exadly of 
the fame fubftance with the parenchyma of the bark, 
and the infertions of the wood. The quantity of pith 
is various in different plants. Inftead of being increafed 
every year like the wood, it is annually diminifhed, its 
veffels drying up, and affuming the appearance and 
ftrudure of wood ; infomuch that in old trees there is 
fcarce fuc{i a thing as pith to be difeerned. 

A ring of fap-veffels is ufually placed at the outer 
edge of the pith, next the wood. In the pine, fig, and 
walnut, they are very large. The parenchyma of the 
pith is compoled of fmall cells or bladders, of the fame 
kind with thofe of the bark, only of a larger fize. The 
general figure of thefe bladders is circular ; though in 
fome plants, as the thiftle and borage, they are angu¬ 
lar. Though the pith is originally one connected 
chain of bladders, yet as the plant grows old they fhri- 
vel and open in different diredtions. In the walnut 
after a certain age, it appears, in the form of a regular 
tranfverfe hollow divifion. In fome plants it is alto¬ 
gether wanting; in others, as the fonchus, nettle, See. 
there is only a tranfverfe partition of it at every joint. 

Many other varieties might be mentioned ; but thefe 
muft be left to the obfervation of the reader. 

A 2 Fig. 
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^Plane. Fig, io. A tranfverfe fedlion of a branch of afh, as 
pj ate it appears to the eye. 

cccxciv. Fig. ii. The fame fedlion magnified. AA, the 
bark. BBB, an arched ring of fap-veffels next the 
fkin. CCC, the parenchyma of the bark with its cells 
and another arched ring of fap-veffels. DD,a circu¬ 
lar line of lymph-duds immediately below the above 
arched ring. EE, the wood, F, the firft year’s growth. 
G, the fecond. H, the third year’s growth. Ill, the 
true wood. KK, the great air-veffels. LL, the lefler 
ones. MMM, the parenchymatous infertions of the 
bark reprefented by the white rays. NO, the pith, 
with its bladders or cells. 

4. Of the Leaves.'] The leaves of plants confift of 
the fame fubftance with that of the trunk. They are 
full of nerves or woody portions, running in all direc¬ 
tions, and branchingout into innumerable fmall threads, 
interwoven with the parenchyma like fine lace or 
gauze. 

The fkin of the leaf, like that of an animal, is full of 
pores, which both ferve for perfpiration and for the ab¬ 
sorption of dews, air, &c. Thefe pores or orifices differ 
both in fhape and magnitude in different plants, which 
is the caufe of that variety of texture or grain peculiar 
to every plant. 

The pulpy or parenchymatous part confifts of very 
minute fibres, wound up into fmall cells or bladders. 
Thefe cells are of various fizes in the fame leaf. 

All leaves, of whatever figure, have a marginal fibre, 
by which all the reft are bounded. The particular fhape 
of this fibre determines the figure of the leaf. 

The veffels of leaves have the appearance of inofcu- 
lating; but, when examined by the microfcope; they 
are found only to be interwoven or laid along each 
other. 

What are called air-veffels, or thofe which carry no 
fap, are vifible even to the naked eye in fome leaves. 
When a leaf is {lowly broke, they appear like fmall 
woolly fibres, connected to both ends of the broken 
piece. 

plate Fig. 14. The appearance of the air-veffels to the eye, 
■eccscv. in a vine-leaf drawn gently afunder. 

Fig. 15. A fmall piece cut off that leaf. 

Fig. 16. The fame piece magnified, in which the vef¬ 
fels have the appearance of a fcrew. 

Fig. 17. The appearance of thefe veffels as they exift 
in the leaf before they are ftretched out. 

, 5. Of the Flower.] It is needlefs here to mention 
any thing of the texture, or of the veffels, &c. of flowers, 
as they are pretty fimilar to thofe of the leaf. It would 
be foreign to our prefent purpofe to take any notice of 
the charr.flers and diftindlions of flowers. Thefe be¬ 
long to the fcience of Botany, to which the reader is 
referred. 

There is one curious fadl, however, which muft not 
be omitted, viz. That every flower is perfedtly formed 
in its parts many months before it appears outwardly j 
that is, the flowers which appear this year are not pro¬ 
perly fpeaking the flowers of this year, but of the laft. 
For example, mezereon- generally flowers in January ; 
but thefe flowers were completely formed in the month 
©f Auguft preceding. Of this fadl any one may fatisfy 
jbimfelf byfeparating the coats of a tulip-root about the 
beginning of September ; and he will find that the two 
inncrmoft form a kind of cell, in tire centre of which 


ftands the young flower, which is not to make its ap- iflsnt. 
pearance till the following April or May. Fig. 18- ' 

exhibits a view of the tulip-root when diiledted in Sep¬ 
tember, with the young flower towards the bottom. 

6. Of the Fruitf] In defcribing the ftrudlure of fruits, 
a few examples {hall be taken from fuch as are molt ge¬ 
nerally known. 

A pear , befides the Ikin, which is a production of the 
{kinof the bark, confifts of adouble parenchymaor pulp, 
lap, and air-veffels, calculary and acetary. 

The outer parenchyma is the fame fubftance conti¬ 
nued from the bark, only its bladders are larger and 
more fucculent. 

It is everywhere interfperfed with fmall globules or 
grains, and the bladders refpedt thefe grains as a kind of 
centres, every grain being the centre of a number of 
bladders. The fap and air-veffels in this pulp are ex¬ 
tremely fmall. 

Next the core is the inner pulp or parenchyma, which 
confifts of bladders of the fame kind with the outer, on¬ 
ly larger and more oblong, correfponding to thofe of 
the pulp, from which it feems to be derived. This inner 
pulp is much fourer than the other, and has none<of the 
fmall grains interfperfed through it; and hence it has 
got the name of acetary. 

Between the acetary and outer, pulp, the globules or 
grains begin to grow larger, and gradually unite into a 
hard ftonybody,efpecially towards the corculum or ftool 
of the fruit; and from this circumftance it has been call¬ 
ed the calculary. 

Thefe grains are not derived from any of the organi- 
cal parts of »he tree ; but feem rather to be a kind of 
concretions precipitated from the fap, fimilar to the pre¬ 
cipitation, from wine, urine and other liquors. 

The core is a roundilh cavity in the centre of the 
pear, lined with a hard woody membrane, in which the 
feed is inclofed. At the bottom of the core there is a 
fmall dudt or canal, which runs up to the top of the 
pear ; this canal allows the air to get into the core, for 
the purpofe of drying and ripening the feeds. 

Fig. 19. a tranfverfe fedtion of a pear, as it appears Platt 
to the naked eye. A, the fkin, and a ring of fap-vef- c ccxcvi« 
fels. B, the outer parenchyma, or pulp, with its vef¬ 
fels, and ligneous fibres interfperfed. C, the inner pa¬ 
renchyma, or acetary, with its veffels which are larger 
than the outer one. D, the core and feeds. 

Fig. 20. a piece cut off fig. 19. 

Fig. 21. is fig. 20. magnified. AAA, the fmall 
grains or globules, with the veffels radiated from therm 

Fig. 22. a longitudinal fedfion of the pear, fhow¬ 
ing a different view of the fame parts with thofe of 
fig. 19. A the channel, or dudt, which runs from the 
top of the pear to the bottom of the core. 

In a lemon, the parenchyma appears in three different 
forms. The parenchyma of the rind is of a coarfe tex¬ 
ture, being compofed of thick fibres, woven into large 
bladders. Thofe neareft the furface contain the effen- 
tial oil of the fruit, which burfts into a flame when the 
fkin is fqueezed over a candle. From this outmoft pa¬ 
renchyma nine or ten infertions or lamella; are produ¬ 
ced, which run between as many portions of the pulp, 
and unite into one body in the centre of the fruit, which 
correfponds to the pith in trunks or roots. At the bot¬ 
tom and top of the lemon, this pith evidently joins with 
the rind, without the intervention of any lamella;. This 

circumftance 
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circumftance fliows, that the pith and bark are adlually 
connected in the trunk and roots of plants, though it is 
difficult to demon Urate the connection, on account of 
the clofqnefs of their texture, and the minutenefs of 
their fibres. Many veffels are difperfed through the 
whole of this parenchyma ; but the largeft ones Hand 
on the inner edge of the rind, and the outer edge of 
the pith,juft at the two extremities of each lamella, 

The fecond kind of parenchyma is placed between 
the rind and the pith ; is divided into diftindl bodies 
by the lamellae; and each of thefe bodies forms a large 
bag. 

Thefe bags contain a third parenchyma, which is 
a duller of lmaller bags, diftindl and unconnected with 
each other, having a fmall ftalk by which they are fix¬ 
ed to the large bag. Within each of thefe fmall bags 
are many hundreds of bladders, compofed of extremely 
minute fibres. Thefe bladders contain the acid juice 
of thejlemon. 

Fig, 12, a longitudinal feCtion of a lemon. AAA, 
the rind with the veffels which contain the effential oil 
BB, the fubftance correfponding to the pith, formed 
by the union of tire lamella; or infertions. CC, its 
continuation and connection with the rind, independent 
of the infertions. 

Fig. 13. a tranfverfe feCtion of the lemon. B B B, 
&e, the nine pulpy bags, or fecond parenchyma, pla¬ 
ced between the rind and the pith ; and the duller of 
fmall hags, which contain the acid juice, inclofed in 
■the large ones. C C, the large veffels that furround 
the pith. D D, two of the large bags laid open, Blow¬ 
ing the feeds, and their connection with the lamellae or 
membranes which form the large bags. 

Of the perfpiration of Plants, and the quantity of 
mo'tfiure daily itnbibcd by them .—Thefe curious particulars 
have been determined with great accuracy by Dr Hales. 
The method he took to accompliffi his purpofe was as 
follows.—In the month of July, commonly the warmeft 
leafon of the year, he took a large fun-flower three feet 
•and an half high, which had been purpofely planted in 
a fiower-pot when young. He covered the pot with 
thin milled lead, leaving only a fmall hole to preferve a 
communication with the external air, and another by 
which he might occaftonally fupply the plant with wa¬ 
ter. Into the former he inferted a glafs tube nine 
inches long and another fhorter tube into the hole by 
which he poured in the water; and the latter was kept 
clofe flopped with a cork, except when there was occa- 
fion to ufe it. The holes in the bottom of the pot were 
alfo flopped up with corks, and all the crevices Amt 
with cement.—Things being thus prepared, the pot and 
plant were weighed for 15 feveral days; after which the 
plant was cut off clofe to the leaden plate, and the 
flump well covered with cement. By weighing, he 
found that there perfpired through the unglazed porous 
pot two ounces-every 12 hours ; which being allowed 
for in the daily weighing of the plant and pot, the 
greateft perfpiration, in a warm day, was found to be 
one pound 14 ounces; the middle rate of perfpiration; 
one pound four ounces ; the perfpiration of a dry warm 
night, without any fenflble dew, was about three 
ounces; but when there was any fenflble though fmall 
dew, the perfpiration was nothing ; and when there 
'wis a large dew, or fome little rain in the night, 


the plant and pot was increafed in weight two or three 
ounces. 

In order to know what quantity was perfpired from 
a fquare inch of Airfare, our author cut off all the 
leaves of the plant, and laid them in five feveral par¬ 
cels, according to their feveral fizes ; and then mea- 
fured the furface of a leaf of each parcel, by laying" 
over it a large lattice made with threads, in which each 
ol the little lquares were ^ of an inch ; by numbering 
of which, he had the furface of the leaves in fquare 
inches ; which, multiplied by the number of leaves in 
the correfponding parcels, gave the area of all the 
leaves. By this method he found the furface of the 
whole plant aboveground to be 5616 fquare inches, 
or 39 fquare feet. He dug up another fun-flower of 
nearly the fame fize, which had eight main roots, 
reaching 15 inches deep and fidewife, from the ftem. 
It had befides a very thick buffi of lateral roots from 
the eight main roots, extending every way in a hemi- 
fphere about nine inches from the ftem and main roots. 
In order to eftimate the length of all the roots, he took 
one of the main roots with its laterals, and meafured 
and weighed them; and then weighed the other feven 
with their laterals; by which means he found tire fum 
of all their lengths to be 1448 feet. Suppofing then 
the periphery of thefe roots at a medium to be o. 131 
of an inch, then their furface will be 2276 fquare 
inches, or 15.8 fquare feet; that is, equal to 0.4 of 
the furface of the plant above ground. From calcula¬ 
tions drawn from thefe obfervations, it appears, that a 
fquare inch of the upper furface of this plant perfpires 

, part of an inch in a day and a night; and that a. 
fquare inch ©f the furface underground imbibed ~ T of 
an inch in the fame time. 

The quantity perfpired by different plants, however, 
is by no means equal. A vine-leaf perfpires only , 
of an inch in 12 hours; a cabbage perfpires -f of an 
inchin the fame time ; an apple-tree , in 12 hours ; 
and a lemon T j s in 12 hours. 

Of the circulation in the Sap of Plants. —Concerning 
this there have been great difputes; fome maintaining, 
that the vegetable fap has a circulation analagous to 
the blood of animals ; while others affirm, that it only 
afeends in the day-time, and defeends again in the 
night. In favour of the dodtrine of circulation it has 
been urged, that upon making a tranfverfe incifion in¬ 
to the trunk of a tree, the juice which runs out proceeds 
in greater quantity from the upper than the lower part 
and the fwelling in the upper lip is alfo much greater 
than in the lower. It appears, however, that when two 
fimilar ineifions are made, one near the top and the other 
near the root, the latter expends much more fap 
than the former. Hence it is concluded, that the juice 
afeends by one fet of veffels and defeends by another. 
But, in order to fliow this clearly, it would be necef- 
fary firft to prove that there is in plants, as in animals, 
fome kind of centre from which the circulation begins, 
and to which it returns; but no fuch centre has been 
difeovered by any naturalift ; neither is there the leaft 
provifion apparently made by nature whereby the fap 
might be prevented from defeending in the very fame 
veffels through which it afeends. In the ladleal veffels 
of animals, which we may fuppofe to be analogous to> 
the roots of vegetables,, there are valves which effectual- 
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1‘Unt. ly prevent ll-.e chyle when once abfoibed from returning 
v into the huellines ; butnofuch thing is obfervetl in the 
veffels of vegetables : whence it mutt be very probable, 
that when die'propelling force ceafes, the juice defcends 
by the, very fame veffels dirough which it afcended.— 
This matter, however, has been cleared up almofl as 
well as the nature of the fubjedl will admit of by the 
^Vegetable experiments of Dr Hales j;. Thefe experiments are fo 
Statics, vol. numerous, that for a particular account of them we mull 
I, r» I 4 *i refer to the work itfelf ? however, his reafoning againft 
the circulation of the fap will be fufficiently intelligible 
without diem, “ We fee (fays he), in many of the 
foregoing experiments, what quantities of moiflure 
trees daily imbibe and perfpire : now the celerity of the 
fin muff be very great, if that quantity of moifture 
muft, moil of it, af’cend to the top of the tree, then de- 
fcend, and afcend again, before it is carried-off by per- 
1'piration. 

“ The defedt cf a circulation in vegetables feems in 
feme meafure to be fupplied by the much greater quan¬ 
tity of liquor, which the vegetable takes in, than die 
animal, whereby its motion is accelerated, for we find 
the fun-flower, bulk for bulk, imbibes and perfpires 17 
times more frefh liquor than a man, every 24 hours. 

“ Befides, Nature’s great aim in vegetables being 
only that the vegetable life be carried on and maintain¬ 
ed, there was no occafion to give its fap the rapid mo¬ 
tion which was neceffary for the blood of animals. 

“ In animals, it is the heart which fets the blood in 
motion and makes it continually circulate ; but in ve¬ 
getables we can difeover no other caufe of the fap’s 
motion but the ftrong attradlion of the capillary fap- 
veffels, affifted by the brifk undulations and vibrations 
caufed by the fun’s warmth, whereby the fap is car¬ 
ried up to the top of the tailed trees, and is there per- 
fpired off through the leaves: but when the furface of 
the tree is greatly diminilhed by the lofs of its leaves, 
then alfo the perfpiration and motion of the fap is 
propordonably diminilhed, as is plain from many of the 
foregoing experiments : fo that the afeending velocity 
of the fap is principally -accelerated by the plentiful 
perfpiration of the leaves, thereby making room for 
the fine capillary veffels to exert their vallly attradling 
power, which perfpiration is effected by the brifk rare¬ 
fying vibrations of warmth; a power that does not 
feem to be any ways well adapted to make the fap de- 
feend from the tops of vegetables by different veffels to 
the root. 

“ If the fap circulated, it muft needs have been 
feen defending from the upper part of large gafhes 
cut in branches fet in water, and with columns of wa¬ 
ter preffing on their bottoms in long glafs tubes. In 
both which cafes, it is certain that great quantities of 
water paffed through the Hem, fo that it muft needs 
have been feen defeending, if the return of the fap 
downwards were by trufion or pulfion, whereby the 
blood in animals is returned through the veins to the 
heart; and that pulfion, if there were any, muft necef- 
farily he exerted with prodigious force, to be able to 
drive the fap through the finer capillaries. So that, if 
there be a return of the fap downwards, it muft be by 
attradlion, and that a very powerful one, as we may 
fee by many of thefe experiments. But it is hard to 
conceive what and where that power is which can be 
equivalent tojthat provifion nature has made for the af- 


cent of the fap in cor.fequence of the great perfpiration Plant, 
of the leaves. v 1 

“ The inftances of the jeffamine-tree, and of the 
paffion tree, have been looked upon as ftrong proofs of 
the circulation, of the fap, becaufe their branches, 
which were far below the inoculated bud, were gilded : 
but we have many vifible proofs in the vine, md other 
bleeding trees, of the fap’s receding back, ant pufhing 
forwards alternately, at different times of theday and 
night. And there is great reafon to think thtt the fap 
of all other trees has fuch an alternate,- recedng, and ’ 
progrefiive motion, occafioned by the alternacis of day 
and night, warm’and cool, moift and dry. 

“ For the fap in all vegetables does probablf recede 
in fome meafure from the tops of the branches as the 
fun leaves them ; becaufe its rarefying poler then 
ceafmg, the greatly rarefied fap, and air mixellwith it, 
will condenfe, and take up lefs room than they lid, and 
the dew and rain will then be ftrongly imbibeeby the 
leaves ; whereby the body and branches of the vegetable 
which have been much exhaufted by the great eupora- 
tion of the day, may at night imbibe fap ad dew 
from the leaves ; for by feveral experiments, plant were 
•found to increafe considerably in weight, in defy and 
moift nights. And by other experiments on thi vine, 
it was found that the trunk and branches of vines were 
always in an imbibing ftate, caufed by the greatierfpt- 
ratioa of the leaves, except in the bleeding feafon] but 
when at night that perfpiring power ceafes,Jthn the 
contrary imbibing power wifi prevail, and draw tie fap 
and dew from the leaves, as well as moiftureiron the 
roots. 

“ And we have a farther proof of'this by fixinetner- 
curial gage? to the ftems of' feveral trees which do 
not bleed, whereby it is found that they are always 
in a ftrongly imbibing ftate, by drawing up the mer¬ 
cury feveral inches : whence it is eafy to coneive, 
how fome of the particles of the gilded bud in tht ino¬ 
culated jeffamine may be abforbed by it, and threby 
communicate their gilding miafma to the fap ofsther 
branches; efpecially when, fome months afte the 
inoculation, the ftock of the inoculated jeffamie is 
cut- off a little above the bud ; whereby the feck, 
which was the counteracting part to the Hera, ling 
taken away, the ftem attradls more vigorouflyrom 
the bud. 

“ Another argument for the circulation of the ft ; s , 
that fome forts of the graffs will infedt and cankeithe 
ftocks they are grafted on: but by .mercurial go- es 
fixed to frefh-cut ftems of trees, it is evident that ttsfe 
ftems were in a ftrongly imbibing ftate; and ccf e . 
quently the cankered ftocks might very likely draw&p 
from the graff, as well as the graff alternately 
the ftock; juft in the fame manner as leaves and 
blanches do from each other, in the viciffitudes of day 
and night. And this imbibing power of the ftock is 
fo great, where only fome of the branches of a tine 
are grafted, that the remaining branches of the ftock 
will, by their ftrong attradlion, ftarve thofe graffs ;’ for 
which reafon it is ufual to cut off the greateft part of 
the branches of the ftock, leaving only a few fmall ones 
to draw up the fap. 

“ The inftance of the ilex grafted upon the Englift 
oak, feems to afford a very confiderable argument 
againft a circulation. For, if there were a free uni¬ 
form 
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Plant, form circulation of the fap through the oak and ilex, 

—*- -why fhould the leaves of the oak fall in winter, and 

jiot thofe of the ilex ? 

“ Another argument again ft an uniform circulation 
of the fap in trees, as in animals, may be drawn from an 
experiment, where it was found by the thiee m:rcu;ial 
gages fixed to the fame vine, that while fome of its 
branches changed their ftate of protruding fap into a 
ftate of imbibing, others continued protruding fap; one 
nine, and the other thirteen days longer.” 

To this reafoning of Dr Hales we fhall fubjoin an 
experiment made by Mr Muftel of the Academy of 
Sciences at Rouen, which feems decilive again ft the 
dodrine of circulation. His account of it is as fol¬ 
lows.—“ On the 12th of January I placed feveral 
ihrubs in pots again!! the windows of my hot-houfe, 
fome within the houfe and others without it. Through 
holes made for this purpofe in the panes of glafs, I 
paffed a branch of each of the fhrubs, fo that thofe on 
the infide had a branch without, and thole on the out- 
fide one within; after this, I took care that the holes 
fhould be exadly clofed and luted. This inverfe ex¬ 
periment, I thought, if followed clofely, could not fail 
affording fufficient points of comparifon to trace out 
the differences, by the obfervation of the effects. 

“ The 20th of January, a week after this difpofi- 
tion, all the branches that were in the hot-houfe be¬ 
gan to difclofe their buds. In the beginning of Fe¬ 
bruary there appeared leaves; and towards the end of 
it, (hoots of a confiderable length, which prefented the 
young flowers. A dwarf apple-tree, and feveral rofe- 
trees, being fubmitted to the fame experiment, fhowed 
the fame appearance then as they commonly put on in 
May ; in fhort, all the branches which were within the 
hot-houfe, and confequently kept in the warm air, were 
green at die end of February, and had their fhoots in 
great forwardnefs. Very different were thofe parts of 
the fame tree which were without and expofed to the 
cold. None of thefe gave the leaft fignef vegetation ; 
and the froft, which was intenfe at that time, broke a 
rofe-pot placed on the outfide, and killed fome of the 
branches of that very tree which, on the infide, was 
every day putting forth more and more fhoots, leaves, 
and buds, fo diat it was in full vegetation on one fide, 
whilft frozen on the other. 

“ The continuance of the froft occaiioned no change 
in any of the internal branches. They all continued in 
a very briik and verdant ftate, as if they did not belong 
to the tree which, on the outfide appeared in the ftate 
ofthegreateftfuffering. On the 15th of March, not- 
withftanding the feverity of the feafon, all was in full 
bloom. The apple-tree had its root, its ftem, and part 
of its branches, in the hot-houfe. Thefe branches were 
covered with leaves and flowers ; but the branches of 
the fame tree, which were carried on the outfide, and 
expofed to the cold air, did not in the leaft partake of 
the activity of the reft, but were abfolutely in tire fame 
ftate which all trees are in during winter. A rofe-tree, 
in the lame pofition, fhowed long fhoots with leaves and 
buds; it had even fhot a vigorous branch upon its 
ftalk ; whilft a branch which palled through to the 
outfide had not begun to produce any thing but was 
in the fame ftate with other rofe-trees left in the 
ground. This branch is four lines in diameter, and 
18 inches high. 


“ The rofe-tree on the outfide was in the fame ftate; 
but one of its branches drawn through to the infide of 
the hot-houfe was covered with leaves and rofe-buds. 

It was not without aftonifhment that I faw this branch 
(hoot as brifkly as the rofe-tree which was in the hot- 
houfe, whofe roots and ftalk, expofed as they were to 
the warm air, ought, it fhould ieem, to have made it 
get forwarder than a branch belonging to a tree, whofe 
roots, trunk, and all its other branches, were at the very 
time froft-nipped. Notwithftanding this, the branch 
did not feem affe-fled by the ftate of its trunk ; but the 
action of the heat upon it produced the fame effeft as if 
the whole tree had been in the hot-houfe.” 

Of the Perpendicularity of Plants .—This is a curious Memolre* 
phenomenon in natural hiftory, which was firft obferved de 1 
by M.Dodart, and publifhed in an eflayon the affectation 
of perpendicularity obferved in the ftems or ftalks of all an I?0 8,. 
plants, in the roots of many, and even in their branch¬ 
es as much as poflible. Though almoft all plants rife 
a little crooked, yet the ftems (hoot up perpendicularly, 
and the roots fink down perpendicularly: even thofe, 
which by the declivity of the foil come out inclined, or 
thofe which are diverted out of the perpendicular by any 
violent means, again redrefs and ftrengthen'themfelves 
and recover their perpendicularity, by making a fecond 
and contrary bend or elbow without rectifying the firft. 

We commonly look upon this affectation without any 
furprife; but the naturalift who knows what a plant is, 
and how it is formed, finds it afubjeCt of aftonifhment. 

Each feed we know contains in it a little plant, al¬ 
ready formed, and needing nothing but to be unfolded, 
the litttle plant has its root; and die pulp which is ufu- 
ally feparated into two lobes, is the foundation of the 
firft food it draws by its root when it begins to ger¬ 
minate. If a feed in the earth therefore be difpofed fo 
as that the root of the little plant be turned downwards, 
and the ftem upwards, and even perpendicularly up¬ 
wards, it is eafy to conceive that the little plant 
coming to unfold itfelf, its ftalk and root need only fol¬ 
low the direction they have to grow perpendicularly. 

But we know that the feeds of plants, whether fown of 
themfelves or by man, fall in the ground at random; 
and among the great variety of fituations with regard 
to the ftalk of their plant, the perpendicular one up¬ 
wards is but one. In all the reft, therefore, it is ne- 
ceflary that the ftalk rectify itfelf, fo as to get out of 
die ground : but what force effects this change, which 
is unqueftionably a violent aCtion? Does the ftalk find 
a lefs load of earth above it and therefore grow naturally 
that way where it finds the leaft obftacle ? Were this fo, 
the little root, when it happens to be uppermoft, mud 
alfo follow that direction, and mount up. 

To account for twofuch different aCtions, M. Dodart 
fuppofes that the fibres of the ftalks are of fuch a na¬ 
ture as to be contracted and fhortened by the heat of 
the fun, and lengthened out by the moifture of the 
earth ; and on the contrary, that the fibres of the roots 
are contracted by the moifture of the earth, and length¬ 
ened by the heat of the fun. When the plantule there¬ 
fore is inverted, and the root at the top, the fibres 
which compofe one of the branches of the root are not 
alike, expofed to the moifture of the earth, the lower 
part being more expofed than the upper. The lower 
muftof courfe contract the moll; and this contra&ion is 
again promoted by the lengthening of the upper, where¬ 
on 
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on the fun adts with the greateft force. This branch juice thatfucceed will follow the fame diredllon ; and Plant, 
of the root mull therefore recoil towards the earth* as altogether from the ftalk, that mu ft of courfe be ver- - * 

and, infmuating through the pores thereof, mull get tical, unlefs fome particular circumftance intervene, 
underneath the bulb, &c. By inverting this reafoning The branches, which are at firft fuppofed to proceed 
we difcover how the ftalk comes to get uppermoft. laterally out of the ftalk in the firft embryo of the plant. 

We fuppofe then that the earth attracts the root though they Should even come out in a horizontal di- 
to itfelf, and that the fun conttibutes to its defcent; redtion, muft alfo raife themfelves upwards by the con- 
ar.d, on the other hand, that the fun attracts the Item, ftant diredtion of the nutritious juice, which at firft 
and the earth contributes to fend it towards the fame, fcarce meets any refiftance in a tender fupple branch ; 

With refpedt to the ftraightening of the ftalks in the open and afterwards, even though the branch grow more 
air, our author imagines that it arifes from the impref- firm, it will adt with the more advantage ; fince the 
fion of external caufes, particularly the fun and rain, branch, being become longer, furnifhes it with a longer 
For the upper part of a ftalk that is bent is more expo- arm or lever. The flender adtion of even a little drop 
fed to the rain, dew, and even the fun, &c. than the becomes veryconfiderableby its continuity, and by the 
under ; and thefe caufes, in a certain ftrudture of the fi- affiftance of fuch circumftances. Hence may we ac- 
bres, both equally tend to ftraighten the part moft expo- count for that regular fituation and diredtion of the 
fed by the fhortening they fucceffively occafion in it; for branches, fince they all make nearly the fame conftant 
moifture fhortens by fwelling and heat by diflipating. angle of 45 0 with the ftem,and with one another. 

What that ftrudture is which gives the fibres fuch dift'e- M. Aftruc accounts for the perpendicularity of the 
jrent qualities, or whereon it depends, is a myftery as ftems, and their redreffing themfelves, thus : 1. He 
yet beyond pur depth. thinks the nutritious juice arifes from the circumfe- 

M. de la Hire accounts for the perpendicularity of rence of the plant, and terminates in the pith : And, 
the ftems or ftalks of plants in this manner : he fuppo- 2. That fluids, contained in tubes either parallel or ob- 
les that the root of plants draws a coarfer and heavier lique to the horizon, gravitate on the lower part of the 
juice, and the ftem and branches a finer and more vcda- tubes, and not at all on the upper. Hence it follows, 
tile one. Moft naturalifts indeed conceive the root to that, in a plant placed either obliquely or parallel to the 
be the ftomach of the plant, where the juices of the horizon, the nutritious juice will adt more on the lower 
earth are fubtilized fo'as to become able to rife through part of the canals than on the upper ; and by this 
the ftem to the extremity of the branches. This difre- means they will infinuate more into the canals commu- 
rence of juices fuppofes larger pores in the roots than nicating therewith, and be coiledted more copioufly 
the ftalk, &c. and, in a word, a different contex, therein: thus the parts on the lower fide will receive 
ture. This difference muft be found even in the little more accretion and be more nourished than thofe on the 
invifible plant inclofed in the feed: in it, therefore, we upper, the extremity of the plant will therefore be obli- 
may conceive a point of feparation ; fuch as, that all on ged to bend upwards. 

one fide, for example the root, ftiall be unfolded by the This principle brings the feed into its due fituation 
groifer juices, and all on the other fide by the more at firft. In a bean planted upfide down, the plume 
fubtile ones. Suppofe the plantule, when its parts be- and radicle may be feen with the naked eye fhooting at 
gin to unfold, to be entirely inverted, the root at the firft diredtly for about an inch ; after which they begin 
top, and the ftalk below ; the juices entering the root to bend the one downward, and the other upward, 
will be coarfeft, and when they have opened and en- The fame is the cafe in aheap of barley to be made into 
larged the pores fo as to admit juices of a determinate to malt, or in a quantity of acorns laid to fprout in a 
weight, thofe juices prefling the root more and more moift place, &c. Each grain of barley and each acorn 
will drive it downwards ; and this will increafe as the has a different fituation ; and yet every fprout tends di¬ 
root is more extended or enlarged: for the point of redtly upward, and every root downward, and the cur- 
feparation being conceived as the fixed point of a lever, vity or bend they make is greater or lefs as their fitua- 
thcy will adt by the longer arm. The volatilejuices at tion approaches more or lefs to the diredtion wherein 
the fame time having penetrated the ftalk, will give it a no curvature at all would be neceffary. But two fuch 
diredtion from below upwards; and, by reafon of the oppofite motions cannot poffibly arife without fuppofmg 
lever, will give it more and more every day. The little fome difference between the two parts : the only one we 
plant is thus turned on its fixed point of feparation till know of is that the plume is fed by a juice imported 
it become perfedtly efedt. to it by tubes parallel to its fides whereas the radicle 

When the plant is thus eredted, the ftalk fhould ftill imbibes its nouriftiment at every pore in its furface. 
rife perpendicularly, in order to give it the more firm When the plume therefore is either parallel or inclined 
abiding, and enable it to withftand the effort of wind to the horizon, the nutritious juice, feeding the lower 
and weather. M. Parent thus accounts for this effedt: parts more than the upper, will determine its extremes 
If the nutritious juice which arrived at the extremity to turn upward, for the reafons before given. On the 
of arifing ftalk evaporate, the weight of die air which contrary when the radicle is in the like fituation, the 
.encompaffes it on all fides will make it afcend vertically: nutritious juice penetrating through the upper part 
.but if, inftead of evaporating, it congeal and remain more copioufly than through the under, there will be a 
fixed to that extremity whence it was ready to go off, greater accretion of the former than of the latter • and 
the weight of the air will give it the fame diredtion ; fo the radicle will therefore be bent downwards, and this 
that the ftalk will have acquired a fmallnew part verti- mutual curvity of the plume and radicle muft continue 
callylaid over it, juft as the flame in a candle held in till fuch time as their fides are nouriibed alike which 
-any way obliquely to the horizon ftill continues vertical cannot be till they are perpendicular, 
hj the preffure of the atmofphere. The new drops of Of the Food of Plants .— This hath been fo fully 
1 difeuffed 
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difcufled under the article Agriculture f, that lit¬ 
tle remains to be Aid upon the fubjed in this place. 
The method of making deghlogid'caled or vital air r/e 
novo, is now fo much improved, that numberlels expe¬ 
riments may be made with : t both on animals and vege¬ 
tables. It appears, indeed, that thefe two parts of the 
creation are a kind of counterbalance to one another; 
and the noxious parts or excrements of the one prove 
faiutary food to the other. Thus, from the animal body 
con.inually pafs off certain effluvia, which vitiate or 
phlogjlica e the air. Nothing can be more prejudicial to 
animal life than an accumulation of tnefe effluvia : on 
the other hand, nothing is more favourable to vegeta¬ 
bles than thole excrementitious effluvia of animals; and 
accordingly they greediiv ah.orb them from the earth, 
or from the air. WiJ reipect to the excrcmentirious 
parts cfliv ng vegetables, ihe cafe is reverfed. The pa¬ 
red: air is the common effluvium which paffis offfrom ve¬ 
getables ; and this, however favourable to animal life, is 
by no means fo to vegetable; whence we have an ad¬ 
ditional proof of the doctrine concerning the food of 
plants delivered under the article Agriculture. 

With regard to the eiiects of other kinds o! air on 
vegetation, a difference of l’ome c nf.quence took place 
between Dr Priedley and Dr Percival. The former, 
in the fird volume of his Experiments and Obfervations 
on Air, had aflerted that fixed air is fatal to vegetable 
as well as to animal life. This opinion, however, was 
oppofed by Dr Perch al, and tire contrary one adopted 
by Dr Hunter of York in the Georgical Effays, vol. v. 
The experiments related by tliefe two gmtlemen would 
indeed have been deciiive, had they been made with 
fufficieat accuracy- That this was the cafe, how¬ 
ever, Dr Piedlcy denies; and in the 3d volume of 
his Treatife on Air has fully detedled the midakes 
in Dr Percival’s experiments ; which proceeded in fad 
from his having ufed, not fixed air, but common air 
mixed with a mall quantity of fixed air. His ex¬ 
periments, when repeated with the pured fixed air, and 
in the mod careful manner, were always attended with 
the fame effect, namely, the killing of the plant. 

It hrd a If '• been aflerted by Drs Percival and Hun¬ 
ter, that water impregnated with fixed air was more 
favourable to vegetation than fimple water. This opi¬ 
nion was like wife examined by Dr Priedley : however, 
his experiments were inclecifive ; but feem rather unfa¬ 
vourable to the ufe of fixed air than otherwife. 

Another very remarkable fad with regard to the 
food of plants h is been difeovered by Dr Priedley ; 
namely, that i'ome of them, fuch as the willow, com- 
Irey, and duck-weed, are nourifted by inflammable 
air. The firfl, he fays, flouriflies in this fpecies of air 
fo remarkably, that, “ it may be Hid to feed upon it 
with great avidity. This procefs terminates in the 
change of what remains of the inflammable air into 
phlogidicated air, and fometimes into a fpecies of air 
as good as common air, or even better, fo that it mud 
be the itiflammilie principle in the air that the plant 
takes, converting i r , no doubt, into its proper nourilh- 
mentP’ 

What the followers of Stahl call phlogidicated air 
and ii.Hamirabie air, are i<> clofely allied to each other, 
that it is no wonder they fhctild ferve promifcuoufly for 
the food of plants. The reafon why both are not agree¬ 
able to all kinds of plants mod probably is the different 
Vol. XV. 
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quantity of phlogidic matter contained in them, and 
the different adtion of the latent fire they contain : for 
all plants do not require an equal q van thy of nou- 
lilhment; and fuch as requite but little, vil! be de- 
flroyed by having tbo much. The adlion of heat 
alfo is elleiltially ne< elfary to. vegetation ; and it is 
probable that very much of this principle is abforbed 
from the air by \cgcoibles. But if the air by which 
plants are partly nourihed contains too much of that 
principle, it is very probable that ihcy may be de- 
dio\ed horn this caube as well a, the other; and 
thus inflammable air, which contains a vud quan¬ 
tity of that active priiviple, may dedroy fuch plants- 
as grow in a dry toil, though it preierves thofe which 
grow in a wet one. See Vegetation. 

Dijfemination of Plants. —So great are the prolific 
powers of the vegetable kingdom, that a fing’e plant 
almofl of any kind, if left to itfeif, would, in a fhort 
time, over-run the whole world. Indeed, fu.ppofing the 
plant to have been only a fmgle annual, with two feeds, 
it would, in 20 years, produce more than a million of 
its own fpecies; what numbers then mud have been pro¬ 
duced by a plant whofe feeds are fo numerous as man/ 
oi thofe with which we are acquainted ? See Natural 
Hi/lory, fed. iii. p. 654, &c. In that part of our work 
we have given particular examples of the very prolific 
nature of plants, which we need not repeat here ; and 
we have made fome obfervations on the means by which 
they are carried to didant places. This is a very curi¬ 
ous matter of fad, and as fuch we fhall now give a 
fuller account of it. 

If nature had appointed no means for the fcattering 
of thefe numerous feeds, but allowed them to fall down 
in the place where they grew, the young vegetables 
mud of neceffity have choaked one another as they grew 
up, and not a Angle plant could have arrived at perfec¬ 
tion. But fo many ways are there appointed for the 
difTemmation of plants, that we fee they not only do not 
hinder each others growth, but a Angle plant will in a 
fhort time fpread through different countries. The mod 
evident means for this purpofe are, 

1. The force of the air.—That the efficacy of this 
may be the greater, nature has raifed the feeds of ve¬ 
getables upon dalks, fo that the wind has thus an op¬ 
portunity of adling upon them with the gi enter advan¬ 
tage- The feed capfules alfo open at the apex, led the 
ripe feeds ffiould drop out without being widely difper- 
fed by the wind. Others are furnilhed with wings, and 
a pappous down, by which, after they come to maturi¬ 
ty* they are carried up into the air, and have been known 
to fly the diftance of 50 miles : 138 genera are found 
to have winged feeds. 

2. In fome p ants the feed-veflels open with violence 
when the feeds are ripe, and thus throw them to a con- 
iiderable didance; and we have an enumeration of 50 
genera whofe feeds are thus difperfed. 

3. Other feeds are furnilhed with hooks, by which, 
when ripe, they adhere to the coats of animals, and are 
carried by them to their lodging places. Linnxus rec¬ 
kons 50 genera armed in this manner 

4. Many feeds are difperfed by means of bu ds and 
other animals; who pick up the berries, and afterwards 
ejeft the feeds uninjured. Thus the fox dilEminates 
the priyet, and man many fpecies- of fru ; t. The plants 
found growing upon walls and houfes, on the tops of 
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Pla nts, high rocks, See. are moftly brought there by birds ; 
' " v and it is univerfally known, that by manuring a field 
with new dung, innumerable weeds will fpring up 
which did not exift there before : 193 fpecies are rec¬ 
koned up which may be diffeminated in this manner. 

5. The growth of other feeds is promoted by ani¬ 
mals in a different way. While fome are eaten, others 
are fcattered and trodden into the ground by them. 
The fquirrel gnaws the cones of the pine, and many 
of the feeds fall out. When the loxica eats off their 
bark, almoft his only food, many of their feeds are 
oommitted to the earth, or mixed in the morafs with 
mofs, where he had retired. The glandularia, when 
Hie hides up her nuts, often forgets them, and they 
ltrike root. The fame is obfervable of the walnut; 
mice collect and bury great quantities of them, and 
being afterwards killed by different animals, the nuts 
germinate. 

6. We are aftonifhed to find moffes, fungi, byffus, 
and mucor, growing everywhere; but it is for want 
of refledting that their feeds are fo minute that they 
are almoft invifible to the naked eye. They float in 
the air like atoms, and are dropped everywhere, but 
grow only in thofe places where there was no ve¬ 
getation before; and hence we find the fame moffes 
in North America and in Europe. 

7. Seeds are alfo difperfed by the ocean and by ri- 
Amoen, vers. “ In Lapland (fays Linnaeus), we fee the moft 
Academ. evident proofs how far rivers contribute to depofite the 

feeds of plants. I have feen Alpine plants growing up¬ 
on their Ihores frequently 36 miles diftant from the 
Alps ; for their feeds falling into the rivers, and being 
carried along and left by the ftream, take root there.— 
We may gather likewife from many circumftances how 
much the fea furthers this bufmefs.—In Roflagia, the 
ifland of Grsefoea, Oeland, Gothland, and the fhores of 
Scania, there are many foreign and German plants not 
yet naturalized in Sweden. The centaury is a German 
plant, whofe feeds being carried by the wind into the 
fea, the waves landed this foreigner upon the coafts of 
Sweden. I was aftonifhed to fee the veronica maritima, 
a German plant, growing at Tornea, which hitherto had 
been found only in Grtefcea: the fea was the vehicle by 
which this plant was tranfported thither from Germany; 
or poflxbly it was brought from Germany to Grsefcea, 
and from thence to Tornea. Many have imagined, but 
erroneoufly, that feed corrupts in water, and lofes its 
principle of vegetation. Water at the bottom of the 
fea is feldom warm enough to deftroy feeds; we have 
feen water cover the furface of a field for a whole win¬ 
ter, while the feed which it contained remained unhurt, 
unlefs at the beginning of fpring the waters were let 
down fo low by drains, that the warmth of the fun- 
beams reached to the bottom. Then the feeds germi¬ 
nate, but prefently become putrefeent; fo that for the 
reft of the year the earth remains naked and barren. 


o J P L A 

Rain and Ihowers carry feeds into the cracks of the Plants 
earth, ftreams, and rivers ; wdiich laft, conveying them '— 
to a diftance from their native places, plant them in a 
foreign foil.” 

8. Laftly, fome feeds affift their projedfion to a di¬ 
ftance in a very furprifing manner. The crupina, a fpe¬ 
cies of centaury, has its feeds covered over with eredt 
briftles, by whofe afliftance it creeps and moves about in 
fuch a manner, that it is by no means to be kept in the 
hand. If you confine one of them between the flock¬ 
ing and the foot, it creeps out either at the fleeve or 
neck-band, travelling over the whole body. If the 
bearded oat, after harveft, be left with other grain in 
the barn, it extricates itfelf from the glume ; nor does 
it flop in its progrefs till it gets to the walls of the build¬ 
ing. Hence, fays Linnaeus, the Dalecarlian, after he 
has cut and carried it into the barn, in a few days finds 
all the glumes empty, and the oats feparate from them ; 
for every oat has a fpiral arifta or beard annexed to it, 
which is contracted in wet, and extended in dry weather. 

When the fpiral is contracted, it drags the oat along with 
it: the arifta being bearded with minute hairs pointing 
downward, the gramneceffarily follows it; but when it ex¬ 
pands again, the oat does not go back to its former place; 
the roughnefs of the beard the contrary way preventing 
its return. If you take the feeds of equiletum, or fern, 
thefe being laid upon paper, and viewed in a microfcope, 
will be feen to leap over any obftacleas if they had feet; 
by which they are feparated and difperfed one from ano¬ 
ther ; fo that a perfon ignorant of this property would- 
pronounce thefe Reds to be fo many mites or fmall infefts. 

We cannot finifh this article without remarking, that 
many ingenious men ( a ) believe that plants have a power 
of perception. Of this opinion we fhall now give an 
account from the fecond volume of the Manchefter 
Tranfacftions, where we find fome Jpeculations on the per¬ 
ceptive power of vegetables by Dr Percival, who attempts 
to fhow, by the feveral analogies of organization, life, 
in ft inch, fpontaneity, and felf-motion, that plants, like 
animals, are endued with the powers both of perception- 
and enjoyment. The attempt is ingenious, and is in- 
genioufly fupported, but in our opinion fails to con¬ 
vince. That there is an analogy between animals and' 
vegetables is certain ; but we cannot from thence con¬ 
clude that they either perceive or enjoy. Botanifts have, 
it is true, derived from anatomy and phyjjoloyy, almoft all- 
the terms employed in the defeription of plants. But 
we cannot from thence conclude, that their organization* 
tho’ it bears an analogy to that of animals, is the fio-n of 
a living principle, if to this principle we annex the idea- 
of perception } yet fo fully is our author convinced of the 
truth of it, that he does not think it extravagant to- 
fuppofe, that, in fome future period, perceptivity may 
be difeovered to extend even beyond the limits now af~ 
figned to vegetable life. Corallines, madrepores, mille- 
pores,and. fpunges, were formerly confidered as foflil bo¬ 
dies t. 


(a) The ingenious Dr Bell held this opinion, as appears from the cl< 5 fe of his Thefts de P'hyfiologttt 
Plantarum, which was published at Edinburgh, June 1777, and a tranflation of which by Dr Currie we 
find in the fecond volume of the Manchefter Tranfadtions, where our readers will alfo find memoirs of 
its author. Dr Currie informs us, that Dr Hope, the late excellent profeffor of botany in Edinburgh,, 
in his courfe of lectures, ufed to fpeak of Dr Beil with the highelt efteem; but did not approve of the 
idea which he entertained reflecting the feeling or perception of plants. 
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Plants, dies • but the experiments of Count Marfigli evinced, >7 of * very cdrious exotic, which has been delivered to Han'.-, 

-- that’they are endued with life, and led him to clafs them u > from good authority; and confirmed by the obfervu- -- 

with the maritime plants, And the obfervations of El- tions of iavu.U European botanifts.” 
lis, Jallieu, and Pcyionel, have fince railed them to the d'h-. Dodor then goes on to give a defenption of the 
rank of animals. The deletion of error, in long efta- disruea mufiipula (b), for which fee vol. vi. p. 32. and 
blifhed opinions concerning one branch of natural know- concludes, that il he has furnuh’d any prefumptive 
ledc-e, iuftines the fnipicion of its exiftence in others, proof of the inftindive power of vegetables, it will necel- 
which are nearly allied to it. And it will appear from <- lrii y follow mat they aie endued with fome degree of 
the profecation of our inquiry into the inftinds, fpon- fpontaneity. More fully to ev.nce this, however,, the 
taneity, and ielf-moving power of vegetables, that the Dodor points out a fe w of thofe phenomena in the vege- 
fufpicion is not without foundation. table kingdom which feem to indicar; fpontaneity.— 

He then o-nes on to draw a comparifon between the “ Several yeat sago (lays he), whilft engaged in a courfe 
inftinds of animals and th.de of vegetables : the calf, as <-f experiments to afcertain the influence of fited air on 
foon as it comes into the world, applies to the teats of vegetation, the following fait repeatedly occurred to me. 
the cow; and the duckling, though hatched under a hen, A fpng °f mint, fufpended by the root, with the head 
runs to the wa-er. downwards, in the middle glals veil'd of DrNooth’s 

« In Hinds analogous to thefe (fays our author), ope- machine, continued to thiive vigoroufly, without any 
rate with equal enei gy on the vegetable tribe. A feed other pabulum than what was fupplied by the dream of 
containsa gerrn, or plant in miniature, and a radicle, mephitic gas to which it was expofed. In 24 hours 
or little root intended by nature to fupply it with nou- th « ft em formed into a curve, the head became ered, and 
rifhment. If the feed be town in an inverted pofition, gradually afeended towards the mouth of the veffel; thus 
Hill each p,rt purfues its proper diredion. The plumula producing, by fucceffive efforts, a new and unufual con- 
turns upward, and the radicle ftrikes downward into figuration of its parts. Such exertions in the fprig of 
the ground. A hop-piant, turning round a pole, follows mint.toredifyits inverted pofition, and to remove from a 
the couTe of the fun, from fouta to welt, and loon dies, foreign tn its natural element, feems to evince evolition to 
when forced into an opp-iite line of motion : but re- avoidwnat was evil, and to recover what had been experi- 
movp the obftacle, and the plant will quickly return to enced to be good. Ii'a plant, in a garden-pot, be placed 
its ordinary pofition. The brar.cses of a honey-fuckle m a room which has no light except from a hole in the 
fhoot out longitudinally, till they become unable to bear wall, it will fhoot towards the hole, pafs through it into 
their own weight; and then ftrengthen themfelves, by the open air and then vegetate upwards in its proper- 
changing their form into a Ipiral: when they meet with diredion. Lord Karnes relates, that, £ amongft the 
Dther°living branches, of the fame kind, they coalefce, for ruins of New Abbey, formerly a monaftery in Galloway, 
mutual iupport, and one fpiral turns to the right and there grows, on the top of a wall a plane tree, 20 feet 
the other to the left; thus feeking, by an inftindive im- high. Straitened for nourifhment in that barren fitua- 
pulfe, fome body on which to climb, and increafing the tion, it feveral years ago direded roots down the fide of 
probability of finding one by the diverfity of their the wall till they reached the ground ten feet below: 
courfe : for if the auxiliary branch be dead, the other and now the nourifhment it afforded to thefe roots, du- 
unifornily winds itfelf round from the right to the left. ring the time of defeending, is amply repaid ; having 
“ Thele examples of the initindive economy of vege- every year fince that time made vigorous Ihoots. From 
tables have been purpofely taken from fubjeds familiar the top of the wail to the furface of the earth, thefe 
to our daily oblervation. But the plants of warmer cli- roots have not thrown out a fimple fibre, but are now 
mates, were we efficiently acquainted with them, would united into a pretty thick hard root, 
probably furnilh better illuftrations of this acknowledged “ The regular movements by which the fun-flower pre¬ 

power of animality : and I fhall briefly recite thehilto- fents its fplendid difk to the fun have been known to 

B 2 naturalifts. 


(b) Dr Watfon, the prefent bilhop of Landaff, who has efpoufed the fame fide of the queftion with Dr Per- 
cival (fee the 5th vol. of his Chemical EJJays), reaffins thus on the motions of vegetables. “ Whatever can 
produce any effeff (fays he‘) upon an animal organ as-the impact of external bodies, heat and cold, the vapour 
of burning fulphur, of volatile alkali, want of air, &c. are found to ad alfo upon the plants caMzafenfitive. But 
not to infill upon any more inftances, the mufcular motions of the dionsea mufcipula lately brought into Europe 
from America, feem far fuperior in quicknefs to thofe of a variety of animals. Now to refer the mufcular mo¬ 
tions of lheil-fifh and zoophytes to an internal principle of volition, to make them indicative of the preceptivity 
of the being, and to attribute the more notable ones of vegetables to certain mechanical dilatations and contrac¬ 
tions of parts occafionedby external impulfe, is to err againft that rule of philofophizi-ng which affigns the fame 
caufes'for effeds of the fame kind. The motions in both cafes are equally accommodated to the prefervation of 
the being to which they belong, are equally diftind and uniform, and fliould be equally derived from mechanifm, 
or equally admitted as criterions of perception. 

“ I am fenfible that thefe and bther fimilar motions of vegetables may by fome be confidered as analogous to 
the automatic or involuntary motions of animals; but as it is not yet determined amongft the phyfiologifts, whe¬ 
ther the motion of the heart, the periftaltic motion of the bowels, the contradions obfervable upon external im¬ 
pulfe in the mufcles of animals deprived of their heads and hearts, be attributable to an irritability unaccompanied 
with perceptivity, or to an uneafy fenfation, there feems to be no reafon for entering into fo obfeure a difquifi- 
tion; efpecially fince irritability, if admitted as thecaufe of the motions of vegetables, muft a fortiori be admit¬ 
ted as the caufe of the lefs exquifite and difcernible motions of beings univerfally referred to the animal kingdom. 5 ’ 
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Pir. nrs. naturalifts, and celebrated by poets, both of ancient and 
” modern times. Ovid founds upon it a beautiful ftory ; 
and Thomfon defcribes it as an attachment of love to 
the celeilial luminary. 

* But one, die lofty follower of the fun, 

‘ Sad when he fets, (huts up her yellow leaves, 

' Drooping all night; and when he warm returns, 
‘ Points her enamour’d bofom to his ray,’ 

Summer, line 216. 

Dr Percival next touches on motion; he mentions co- 
ii See Pen- rallines, feapensj, oyfters, &c. as endued with the power 
natul “’°f‘ cf motion in a very fmall degree, and then he fpeaks in 
^ c ^ ow i n g manner. “ Mr Miller (fays he), in his 
late account of the ifland of Sumatra, mentions a fpe- 
cies of coral, which the inhabitants have miftaken for a 
plant, and have denominated it lalan-cout, or fea-grafs. 
It isfound infhallowbays, where it appears like a ftraight 
flick, but when touched withdraws itfelf into the fand. 
Now if felf-moving faculties like thefe indicate ani¬ 
mality, can fuch a di ftindtion be denied to vegetables, 
poffeifed of them in an equal or fuperior degree ? The 
water-lily, be the pond deep or fhallow in which it grows, 
purties up its flower-ftems till they reach the open air, 
that the farina fecundans may perform without injury 
its proper office. About feven in the morning the ftalk 
erefts itfelf, and the flowers rife above the furface of the 
water ; in this ftate they continue till four in the after¬ 
noon, when the ftalk becomes relaxed, and the flowers 
link and clofe. The motions of the fenfitive plant have 
been long noticed with admiration, as exhibiting the 
moft obvious figns of perceptivity. And if we admit 
fuch motions as criteria of a like power in other be¬ 
ings, to attribute them in this inftance to mere mecha- 
niftn, actuated folely by external impulfe, is to deviate 
from the founded rule of philofophizing, which directs 
us not to multiply caufes when the effedts appear to be 
the fame. Neither will the laws of eledtricity better 
folve the phenomena of this animated vegetable : for its 
leaves are equally affedted by the contadi of eledtric and 
Bon-eleftric bodies; fhow no change in their fenfibility 
whether the atmofphere be dry or moift ; and inftantly 
clofe when the vapour of volatile alkali or the fumes of 
burning fulphur are applied to them. The powers of 
chemical ftiimdi to produce contractions in the fibres of 
this plant may perhaps lead fome philofophers to refer 
them to the vis infita, or irritability, which they affign 
to certain parts of organized matter, totally diftindt from, 
and independent of, any fentient energy. But the hy- 
pothelis is evidently a folecifm, and refutes itfelf. For 
the prefence of irritability can only be proved by the 
experience of irritations, and the idea of irritation in¬ 
volves in it that of feeling. 

“ But there is a fpecies of the order of decandria. 
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which conftantly and uniformly exerts a felf moving Pianos, 
power,'uninfluenced either by chemical ftimuli, or by — 
any external impulfe whatfoever. This curious ftirub, 
which was unknown to Linnaeus, is a native of the Eaft 
Indies, but has been cultivated in feveral botanical gar¬ 
dens here, I had an opportunity of examining it in the 
collection of the late Dr Brown. See Hedysarum.— 

I cannot better comment on this wonderful degree of 
vegetable animation than in the words of Cicero. Ina- 
nimum eji omne quod pulju agilalur extcrno ; quod autem ejl 
animal, id motu cietur interiore etfuo. 

“ I have thus attempted, with the brevity prefcribed 
by the laws of this fociety, to extend our views of ani- 
mated nature; to gratify the mind with the contempla¬ 
tion of multiplied acceffions to the general aggregate of 
felicity; and to exalt our conceptions of the wifdom, 
power, and benificence of God. In an undertaking ne¬ 
ver yet accompliftied, difappointment can be no difgrace; 
in one directed to fuch noble objedts, the motives are a 
juftification, independently of fuccefs. Truth, indeed, 
obliges me to acknowledge, that I review my {pecula¬ 
tions with much diffidence; and that I dare not pre¬ 
fume to expect they will produce any permanent con¬ 
viction in others, becaufe I experience an inftability of 
opinion in myfelf. For, to ufe the language of Tully, 

Nefcio qitomodo, dum lego, aflentior; cum pojui librum, af~ 
fenfio omnis ilia elabitur. —But this fcepticifm is perhaps 
to be afcribed to the influence of habitual preconcep¬ 
tions, rather than to a deficiency of reafonable proof, 
Forbefides the various arguments which have been ad¬ 
vanced in favour of vegetable perceptivity, it may be fur¬ 
ther urged, that the hypothefis recommends itfelf by its. 
confonance to thofe higher analogies of nature, which 
lead us to conclude, that the greateft poffible fum of 
happinefs exifts in the univerfe. The bottom of the 
ocean is overfpread with plants of the moft luxuriant 
magnitude. Immenfe regions of the earth are covered 
with perennial forefts. Nor are the Alps, or the An¬ 
des, deftitute of herbage, though buried in deeps of fnow. 

And can it be imagined that fuch profufton of life fub- 
fifts without the lead fenfation or enjoyment ? Let us 
rather, with humble reverence, fuppofe, that vegetables 
participate, in fome low degree, of the common allot¬ 
ment of vitality ; and that our great Creator hath ap¬ 
portioned good to all living things, ‘ in number, weight, 
and meafure.” See Sensitive Plant, Mimosa, Lho- 
nma Mufcipula, Vegetable Motion, itfc. 

To thefe ingenious andfpirited obfervations, we ftiall 
fubjoin nothing of our own, but leave our readers to 
determine for themfelves (c). Speculations of this kind, 
when carried on byfober men, will never be produdlive 
of bad confequences ; but by the fubtle fceptic, or the 
more unwary inquirer, they may be made the engine of 
very dangerous errors. By this we do not mean to in- 

finuate 


(c) In the 2d volume cf Tranfa&ions of the Linnaean Society, we find Dr Percival’s reafoning very ably combated, 
as far as be draws his confequences from the external motions of plants ; where it is argued, that thefe motions,, 
though in fome refpedts fimilar to thofe of animals, can and ought to be explained, without concluding that they 
are endoived either with perception or volition. Mr Townfon concludes his paper in thefe words; “ When all 
is ccn Wered (fays he), I think we ftiall place this opinion amongft the many ingenious flights of the imagina¬ 
tion, and foberly follow th it blind impulfe which leads us naturally to give fenfatir.n and perceptivity to animal 
life, aid to deny it to vegetables; and fo ftill fay with Ariftotle,,and our great mailer Linnaeus- Vegetabilia crcj~ 
cunt & vivantj aahraliet crefcunt, vivunt } iff Jeniiuzii. ” 
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Plan is. finuate that the fpirit of inquiry fhould be fuppreffed, 

--*-becaufe that fpirit, in the hands of weak or of wicked 

men, may be abufed. By thofe, however, who know 
the bad confequences that may be drawn, and indeed 
that have been drawn, from the opinions we have now 
given an account of, our caution will not be deemed 
impertinent. See Physiology pafjtm, and particularly 
n Q 42, and note (a), p. 678. 

Plants growing on Animals . See Insects giving root 
to Plants . 

Sexes of Plants. See Sexes, and Botany, fedl. v. 

Colours of Plants. See Colove of Plants. 

Colours extracted from Plants. See CoioVR-maling. 

35 - etfq- 

Method of Drying and Preferring Plants for Bota- 
nifls. —Many methods have been devifed for the pre- 
fervation of plants : we (hall relate only thofe that hare 
been found molt fuccefsful. 

Wither- Firft prepare a prefs, which a workman will make 
ing’s 13ota- by the following diredtions. Take two planks of a 
nical Ar- wood not liable to warp. The planks mull be two 
Introd' 61 '*" inches thick, 18 inches long, and 12 inches broad. Get 
p. 48 " four ma ^ e and four female fcrews, fuch as are common¬ 
ly ufed for fecuring fafh-windows. Let the four female 
fcrews be let into the four corners of one of the plants, 
and correfponding holes made through the four corners 
of the other plank for the male fcrews to pais through, 
fo as to allow the two planks to be fcrewed tightly to¬ 
gether. It will not be amifs to face the bearing of the 
male fcrews upon the wood with iron plates ; and if 
the iron plates went acrofs from corner to corner of 
the wood, it would be a good Lcurity againft the warp- 
ing. 

Secondly, get half a dozen quires of large foft fpon- 
gy paper (fuch as the flationers call lloffom Hotting pa¬ 
per is the bell), and a few fheets of flrong pafteboard. 

The plants you wifh to preferve fhould be gathered 
in a dry day, after the fun hath exhaled the dew; ta¬ 
king particular care to colledt them in that (late where¬ 
in their generic and fpecific charadlers are moll; confpi- 
cuous. Carry them home in a tin-box nine inches 
long, four inches and a half wide, and one inch and a 
half deep. Get the box made of the thinned tinned 
iron that can be procured ; and let the lid open upon 
hinges. If any thing happens to prevent the immediate 
ufe of the fpecimens you have collected, they will be 
kept frefh two or three days in this box much better 
than by putting them in water. When you are going 
‘ to pre:erve them, buffer them to lie upon a table until 
they become limber ; and then they fhould be laid upon 
a pafteboard, as much as poffible in their natural form, 
but at the fame time with a particular view to their ge¬ 
neric and fpecific characters. For this purpofe it will 
be advifable to feparate one of the flowers, and to dif- 
play the generic character. If the fpecific character de¬ 
pends upon die flower or upon the root, a particular 
difplay of thav will be likewile neceffary. When the 
plant is thus difpofed upon the pafteboard, cover it with 
eight or ten layers of fpongy paper, and put it into the 
prefs. Exert only a ftrnail degree of preffure for the 
firft two or three days; then examine it, unfold any un¬ 
natural plaits,, rectify any miftakes, and, after putting 
frefh paper over it, fcrew the prefs harder. In about 
three days more feparate the plant from the pafteboard, 


if it is fufliciently firm to allow of a change of place ; Plants, 
put it upon a frefh pafteboard, and, covering it with v 
frefh bloffom-paper, let it remain in the prefs a lew days 
longer. The prefs fhould ftand in the fun-fliine, or 
within the influence of a fire. 

When it is perfectly dry, the ufual method is to fa¬ 
llen it down, with pafte or gum-water, on the 1 ight- 
hand inner page of a flieet of large flrong writing- 
paper. It requires fome dexterity to glue the plant 
neatly down, fo that none of the gum or pafte may 
appear to defile the .paper. Prefs it gently again far 
a day or two, with a half fheet of bloffom-paper be¬ 
twixt the folds of the writing-paper. When it is quite 
dry, write upon the left-hand inner page of the paper 
the name of the plant; the fpecific character; the 
place where, and the time wfien, it was found ; and 
any other remarks you may think proper. Upon the 
back of the fame page, near the fold of the paper, 
write the name of the plant, and then place it in your 
cabinet. A fmall quantity of finely powdered arfenic, 
or corrofive fublimate, is ufually mixed with the pafte 
or gum-water, to prevent the devaftations of infefts; 
but the feeds of ftaves-acre finely powdered will an- 
fwer the fame purpofe, -without being liable to cor¬ 
rode or to change the colour of the more delicate 
plants. Some people put the'dried plants into the 
fheets of writing paper, without fattening them down 
at all; and others only fallen them by means of fmall 
flips of paper, pafted acrofs the ftem or branches. 

Where the fpecies of any genus are numerous, and 
the fpecimens are fmall, feveral of them may be put 
into one fheet of paper. 

Another more expeditious method is to take the 
plants out of the prefs after the firft or fecond day; 
let them remain upon the pafteboard ; cover them with 
five or fix leaves of bloffom paper, and iron them with 
a hot fmoothing iron until they are perfectly dry. If 
the iron is too hot, it will change the colours ; but fome 
people, taught by long practice, will fucceed very hap¬ 
pily. This is quite the beft method to treat the orchis 
and other flimy mucilaginous plants. 

Another method is to take the plants when frefh ga-^ 
thered, and, inftead of putting them into the prefs, im¬ 
mediately to faften them down to the paper with ftrong 
gum water: then dip a camel-hair pencil into fpirit-var- 
nifh, and varnifh the whole lurface of the plant two or 
three times over. This method fucceeds very well with 
plants that are readily laid flat, and it preferves their 
colours better than any other. The fpirit varnifh is made 
thus. To a quart of highly rectified fpirit of wine put 
five ounces of gum fandarach; two ounces of maftich 
in drops ; one ounce of pale gum elemi, and one ounce 
of oil of fpike-lavender. Let it ftand in a warm place, 
and fhake it frequently to expedite the folution of the 
gums. 

Where no better convenience can be had, the fpe¬ 
cimens may be difpofed fyftematically in a large folio 
book ; but a vegetable cabinet is upon all accounts mere 
eligible. In Plate CCCXCV 1 I. there is a feftion of a 
cabinet, in the true proportions it ought to be made, 
for containing a complete colledion oT Britifh plants. 

By the affiftance of this drawing, and the adjoining 
fcale, a workman will readily make one. The drawers 
mud have backs and fides* but no other front than a 

in tali 



final 1 ledge. Each drawer will be 14 inches wide, and 
10 inches from the back to the front, after allowing half 
an inch for the thicknefsof the two fides, and a quarter 
of an inch for the thicknefs of the back. The fides of 
the drawers, in the part next the front, mull be doped 
off in a ferpentine line, fbmelhing like what the work¬ 
men call an ogee. The bottoms of the drawers muftbe 
made to Hide in grooves cut in the uprights, fo that no 
fpace may be loft betwixt drawer and drawer. * After 
allowing a quarter of an inch for the thicknefs of the 
bottom of each drawer, the clear perpendicular fpace in 
each muft be as in the following table. 

I. Two tenths of an inch. XIV. Three inches and eight 

II. One inch and two tenths. tenths. 

III. Four inches, andfix tenths. XV. Three inches and four 

IV. Two inches and three- tenths. 

tenths. XVI. One inch and three 

V. Seven inches and eight tenths, 

tenths XVII. Two inches and eight 

VI. Two inches and two- tenths 

tenths. XVIII. Six tenths of an inch. 

VII, Two tenths of an inch. XIX. Ten inches 

VIII. One inch and four-tenths. XX. One inch and nine- 

IX. Two-tenths of an inch, tenths. 

X. Two inches and eight- XXI. Four inches and four 

tenths. tenths. 

XI. One inch and two-tenths. XXII. Two inches and fix- 

XII. Three inches and five. tenths, 

tenths, XXIII. One inch and two. 

XIII. Two inches and four- tenths, 

tenths. XXIV. Seventeen inches. 

This cabinet fhuts Up with two doors in front; and 
the whole may ftand upon a bafe, containing a few 
drawers for the reception of duplicates and papers. 

Foffil Plants. Many fpecies of tender and herba¬ 
ceous plants are found at this day, in great abundance, 
buried at confiderable depths in the earth, and convert¬ 
ed, as it were, into the nature of the matter they lie 
among; foffil wood is often found very little altered, 
and often impregnated, with fubftances ot almoft all the 
different foflil kinds, and lodged in all the feveral ftrata, 
fometimes firmly imbedded in hard matter; fometimes 
loofe : but this is by no means the cafe with tr.e tenderer 
and more delicate fubjefts of the vegetable world. Thefe 
are ufually immerfed either in ablackifh fiaty fubftance, 
found lying over the ftrata of coal, elfe in loofe nodules 
of ferruginous matter of a pebble-like form, and they 
are always altered into the nature of the fubftance they 
lie among : what we meet with of thefe are principally 
of the fern kind ; and what is very lingular, though a 
very certain truth, is, that thefe are principally the 
ferns of American growth, not thofe of Europe. The 
moft frequent foffil plants are the polypody, fpleen- 
wort, ofmund, trichomanes, and the feveral larger and 
fmaller ferns; but belides thefe there are alio found pieces 
of the equifetum or horfe-tail, and joints of the ilellated 
plants, as the clivers, madder, and the like ; and thefe 
have been too often miftaken for flowers; fometimes 
there arealfo found complete graffes, or parts of them, as 
alfo reeds, and other watery plants ; fometimes the ears 
of corn, and not unfrequently the twigs' or bark, and 
impreffions of ti e bark, and fruit of the pine or fir kind, 
which have been, from their fcaly appearance, miftaken 
for the {kins of fillies ; and fometimes, but that very 
rarely, we meet with moffes and fea-piants. 

Many of the ferns not unfrequently found, are of 


very Angular kinds, and fome fpecies yet unknowii to 
us ; and the leaves of fome appear fet at regular diftan- 
ces, with round protuberances and cavities. The ft- neS 
which contain thefe plants fplit readily, and are often 
found to contain, on one fide, the impreffion of the 
plant, and on the other the pr eminent plant itfeif; 
and, befide all that have been mentioned, th.re have 
been frequently fuppofed to have beer found with us 
ears of common wheat, and of the maize or Indian corn ; 
the firft being in reality no other than the common end- 
moft branches of the firs, and the other the thicker 
boughs of various fpecies of that and of the pine kind, 
with their leaves fallen off; fuch branches in fuch a 
ftate cannot but afford many irregular tube; cles and pa¬ 
pillae, and, in fome fpecies, fuch as are more regularly 
difpofed. 

Thefe are the kinds moft obvious in England ; and 
thefe are either immerfed in the fiaty (tone which conftt- 
tutes whole ftrata, or in flatted nodules, ufually of about 
three inches broad, which readily fplit inm two pieces 
on being ftrUck. 

They are moft common in Kent, on coal pits near 
Newcaftle, and the foreft of Dean in Gloucefterfhire ; 
but are more or lefs found about almoft all the coal-p ts, 
and many of the iron mines. Though thefe feem the 
only fpecies of plants found there yet in Germany 
there are many others, and thofe found in different fub¬ 
ftances. A whitifh ftone, a little harder than chalk, 
frequently contains them : they are found alfo often in 
a grey flaty ftone of a firmer texture, not unfrequently 
in a blackilh one, and at times in many others. Nor 
are the bodies themfelves lefs various here than the mat¬ 
ter in which they are contained : the leaves of trees are 
found in great abundance, among which thofe of the 
willow, poplar whitethorn, and pear trees, are the 
moft common; fmall branches of box, leaves of the 
olive-tree, and ftalks of garden thyme, are alfo found 
there; and fometimes ears of the various fpecies of 
corn, and the larger as well as the fmaller moffes in great 
abundance. 

Thefe feem the tender vegetables, or herbaceous 
plants, certainly found tjhus immerfed in hard ftone, and 
buried at great depths in the earth; others of many kinds 
there are alfo named by authors; but as in bodies fo 
imperfect errors are eafily fallen into, thefe feem all that 
can be alcertained beyond mere conjecture. 

Plants, method of preferring them in their original 
fhape and colour. Wafh a lufficient quantity of fine land, 
fo as perfectly to feparate it from all other fubftances; 
dry it; pafs it through a fieve to clear it from any grofs 
particles which would not-rife in the walking ; take an 
earthen Veflel of a proper fize and form, tor every plant 
and flower which you intend to preferve; gather your 
plants and flowers when they are in a ftate of perfection, 
and in dry weather, and always with a convenient por¬ 
tion of the ftalk : heat a little of the dry land prepared 
as above, and lay it in the bottom of the veffel, fo as 
equally to cover it; lay the plant or flower upon it, fo 
as that no part of it may touch the fides of the veffel: 
fift or fhake in more of the fame fand by little and little 
upon it, fo that the leaves may be extended by degrees, and 
without injury, till the plant or flower is covered about 
two inches thick: put the veffel into a (love, or hot- 
houfe, heated by little and little to to the 50th degree ; let 

it 
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Plant it ftand there a day or two, or perhaps more, according 
II to the thicknefs and fucculence of the flower or plant; 
Plan tago. then gently flrake the fand out upon a fheet of paper, 
' v and take out the plant, which you will find in all its 
beauty, the fhape as elegant, and the colour as vivid as 
when it grew. 

Some flowers require certain little operations to pre- 
ferve the adherence of their petals, particularly the tulip; 
with refpedt to which it is neceffavy, before it is buried 
in the fand, to cut the triangular fruit which rifes in the 
middle of the flower; for the petals will then remain 
more firmly attached to the ftalk. 

A hortus ficcus prepared in this manner would be 
one of the moft beautiful and ufeful curiofities that 
can be. 

Moving Plant. SccHedysarum. 

Sea Plants. See Sea Plants. 

Senfitive Plant. See Mimosa and Sensitive Plant. 

Plant- Lice, Vine-fretters, or Pucerons. See Aphis. 

PLANTA, a plant. See Plant. 

Plants Fasminea, a female plant, is one which bears 
female flowers only. It is oppofed to a male plant, 
which bears only male flowers ; and to an androgynous 
one, which bears flowers of both {exes. Female plants 
are produced from the fame feed with the male, and ar¬ 
range themfelves under the clafs of dicecia in the fexual 
method. 

PLANTAGENET, the furname of the kings of 
England from Henry II. to Richard III. inclufive. An¬ 
tiquarians are much at a lofs to account for the origin 
of this name ; and the beft derivation they can find for 
it is, that Fulk, the fir ft earl of Anjou of that name, 
being flung with remorle for fome wicked aftion, went 
in pilgrimage to Jerufalem as a work of atonement; 
where, being foundly fcourged with broom twigs, which 
grew plentifully on the fpot, he ever after took the fur- 
name of Plantagenet or broomjlalk, which was retained 
by his noble pofterity. 

PLANTAGO, plantain ; a genus of the mono- 
gynia order, belonging to the tetrandria clafs of plants. 
To this genus Linnaeus has joined the coronopus and 
pfyllium of Tournefort. The firft of thefe is called 
bartjhorn , the latter fleawort. Of thefe there are feveral 
diftind fpecies,and fome varieties ; but as they are rare¬ 
ly cultivated in gardens, we fhall not enumerate them 
here, and (hall only mention fuch of them as grow na¬ 
turally in Britain. Of the plantain there are the fol¬ 
lowing forts : The common broad leaved plantain, call¬ 
ed weybread; the great hoary plantain, orlambs-tongue ; 
the narrow-leaved plantain, or ribwort: and the follow¬ 
ing varieties have alfo been found in England, which 
are accidental; the befom-plantain and rofe-plantain. 
The plantains grow naturally in paftures in moft parts 
of England, and are frequently very troublefome weeds. 
The common plantain and ribwort plantain are both 
ufed in medicine, and are fo well known as to need no 
defcription. They are faid to be {lightly aftringent; 
and the green leaves are commonly applied to frefh 
wounds by the common people. 

Of the coronopus, or buckthorn plantain, there are two 
varieties growing in England, viz. the common buckf- 
hom, which gtows plentifully on heaths everywhere ; 
and the narrow leaved Welch fort, which is found upon 
many of the Welch mountains. The firft of thefe was 


formerly cultivated as a falad herb in gardens, hut has 
been long banifhed from thence for its rank difagreeable 
flavour; it is fometimes ufed in medicine.—There has 
been one lpecies of pfyllium or fieawort found grow¬ 
ing naturally in England, which is ufed in medicine. 
It was found in the earth thrown out of the bottom 
of the canals which were dug for the Chelfea water¬ 
works, where it grew in great plenty. The feeds of 
it muft have been buried there fome ages; for no per- 
fon remembers any of the plants growing in that neigh- 
bourhood before. The feeds of this fpecies are fometimes, 
ufed, as they are imported from the fouth of France. 

PLANTAIN. See Plantago., 

PlantA iN-Tree. See Musa. 

PLANTATION, in the Weft Indies, denotes a 
fpot of ground which a planter, or perfon arrived in a 
new colony, pitches on to cultivate for his own ufe, ©r 
is affigned for that purpofe. However, the term plan¬ 
tation is often ufed in a term fynonymous with colony. 
See Colony. 

PLANTERSHIP, in a general fenfe, the bufinefs 
of a planter. 

Plantership, in the Weft Indies, denotes the ma¬ 
nagement of a fugar plantation, including not only the 
cultivation of tire cane, but the various proceffes for the 
extraction of the fugar, together with the making of fu- 
gar-fpifits. See Rum, Saccharum, and Sugar. 

To effect a 3 defign fo comprehenfive, it is necefllry for 
a planter to underftand every branch of the art precifely, 
and to ufe the utmoft attention and caution both in the 


Plantain 



laying down and executing of his plans. It is there¬ 
fore the duty of a good planter to infpedt every part of 
his plantation with his own eyes; to place his provifions, 
ftores, and utenfils, in regular order, and in fafe repoft- 
tories; that by preferving them in perfeftion, all kinds 
of wafte may be prevented. 

But as negroes, cattle, mules, and horfes, are as it 
were the nerves of a fugar plantation, it is expedient to 
treat that iubjedt with fome accuracy. 

Of Negroes, Cattle, &c.J In the firft place, then, as 
it is the intereft of every planter to preferve his negroes 
in health and ftrenyth ; fo every adtof cruelty is notlefs 
repugnant to the mailer’s real profit, than it is contrary 
to the law T s of humanity : and if a manager confiders his, 
own eafe and his employe’s intereft, he will treat all 
negroes under his care with due benevolence; for good 
difcipline is by no means iaconfiftent with humanity ; 
on the contrary, it is evident from experience, that he 
who feeds his negroes well, proportions their labour to 
their age, fex, and ftrength, and treats them with kind- 
nefs and good nature, will reap a much larger produdf, 
and with infinitely more eafe and felf-fatisfadfion, than 
the moft cruel tafkmafter, who ftarves his negroes, or 
chaftifes them with undue feverity. Every planter then ( j n oq 

who wifhes to grow rich with eafe, muft bfe a good eco- pi anter . 
nomift ; muft feed his negroes with the moft wholefome fliip, 
food, fufficient to preferve them in health and vigour. 

Common experience points out the methods by winch a 
planter may preferve his, people in health and ftrength. 

Some of his moft fruitful land fhould be allotted to each 


negro in proportion to his family, and a fufficient por¬ 
tion of time allowed for the cultivation of it; but be- 
caufe fuch allotment cannot in long droughts produce 
enough for his comfortable fupport, it is the incumbent 

duty 
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duty of a good planter to have always his (lores well 
filled with Guinea com, yarns* oreddoes, befides pota¬ 
toes growing in regular fucceffion: for plenty begets 
cheerfulnefs of tbear, as well as ftrength of body ;' by 
which more work is effected in a day by the fame hands 
than in a week when enervated by want and feverity. 
Scanty meals may ftiftain life; but it is evident, that 
more is requifite to enable a negro or any other perfon 
• to go through the necefiar? labours. He, therefore, 
who will reap plentifully, muft plant great abundance cf 
, provifions as well as fugar-canes; and it is nature’s eco¬ 
nomy fo to frudlify the foil by the growth of yams, 
plantains, and potatoes, as to yield better harvefts of fu- 
gar, by that very means, than can be produced by many 
' other arts of cultivation. Plantains are the principal 
fupport of all the negroes in Jamaica; and are alfo much 
Cultivated, at great expence of manure, inBarbadoes; 
but ought net to be folely depended upon in climates 
fubje<S to hunicanes. A celebrated planter and econo¬ 
mill of the lad mentioned ifland, who raifed an immenfe 
. fortune from very frnall beginnings only by planting, af¬ 
firmed, that he fed-conftantly at leall 300 negroes out 
ofi 12 acres of plantains. How that excellent produce 
came to be fo long neglected in fome of the ifiands it is 
hard to guefs; but at prefent the negleft feems to be 
founded upon a vulgar error, that plantains cannot 
thrive i 1 any other than low moill foils. In fuch places, 

■ do doubt, they flourifli mod luxuriantly ; but yet they 
thrive and bear fruit abundantly on mountains and in 
marfiies, and in the dried black mould upon marie or 
rocks, and even in fharp gravelly foils, as may be evin¬ 
ced by numberlefs indances. 

Hofvever plenty of wholefome food may be cofldu- 

■ cive to health, there are alfo other means, equally necef- 
, fary to ftrength and the longevity of negroes, well worth 

the planter’s attention: and thofe are, to choofe airy 
dry Situations for their houfes ; and to obferve frequently 
that they be kept clean, in good repair, and perfectly 
water-tight; fornaftinefs, and the inclemencies of wea¬ 
ther, generate the moft malignant difeafes. If thefe 

■ houfes are fituated alfo in regular order, and at due 
diftances, the fpaces may at once prevent general deva¬ 
stations by fire, and furnilh plenty of fruits and pot¬ 
herbs, to pleafe an unvitiated palate, and to purify the 
blood. Thus then ought every planter to treat his ne¬ 
groes with tendernefi and generofity, that they may be 
induced to love and obey him out of mere gratitude, and 
become real good beings by the imitation of his beha¬ 
viour; and therefore a good planter, for his own eafe 

■ and happinefs, will be careful of fetting a good ex¬ 
ample. 

Having thus hinted the duties of a planter to his 
negroes, let the next care be of cattle, mules, and horfes. 
The planters of Barbadoes (who are perhaps the moft 
fkilful of all others, and exadt to a nicety in calculations 
of profit and lofs), are, with refpedt to their cattle, the 
moft remifs of any in all the iflands; as if the can iage of 
canes to the mill, and of plantation-produce to the mar¬ 
ket, was not as effential as any other branch of planter- 
Ihip. At Barbaboes, in particular, the care of thefe 
animals is of more importance ; becaufe the foil, worn 
■out by long culture, cannot yield an\ produce without 
plenty of dung. Some planters are nev rthelefs fo in- 
:genioufly thrifty, as to carry their canes upon negroes 
heads; adting in that refpect diametrically oppofite to 
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their own apparent intereft, which Cannot be ferved Pkulfer- 
more effectually than by laving the labour of human &‘p. 
hands, in all cafes where the labour of brutes can be ~ v 
fubftitmed; and for that end, no means of prefe.rving 
thofe creatures in heaith-and ftrength ought to be ne¬ 
glected. 

The firft care therefore is to provide plenty and va- 
riety of food. In crop-time, profufion of cane-tops may 
be had for the labour of carriage ; but they will be more 
wholefome and nutritious if tedded like hay by the fun’s 
heat, and fweated by laying them in heaps a few days 
before they are eaten. In this feafon of abundance, 
great ricks of cane-tops (the butt ends turned inwards) 
fhould be made in the.moft convenient corner of each 
field, to fupply the want of pafturge and other food: 
and thefe are very wholefome if choppedinto final! parts, 
and mixed fometimes with common fait or fprinkled 
with melaffes mixed with water: but yet the cattle re¬ 
quire change of food topreferve them in ftrength ; fuch 
as Guinea corn, and a variety of grafs, which every foil 
produces with a little care in moift weather ; andindeed 
this variety is found neceffary in all climes. 

But ftnee that variety is not to be had during thofe 
fevere droughts to which hot climates are liable, and 
much lefs in thofe finall ifiands which cannot furnifli 
large tradls of meadow-lands for hay, the only refource 
is the fodder of cane tops or tedded Guinea-corn leaves; 
which are very nutritious, and may be preferved in per¬ 
fection for more than a whole year, provided the tops 
of Guinea-corn are well tedded for three or four hot 
days as they lie fpread in the field ; and then, being tied 
into bundles or {heaves, muft lie in the hot fun for three 
or four days more, when they may be fit to be put up 
into ricks. The bell method of making them is in an 
oblong figure, about 30 feet in length, and 16 or 18 
feet wide; {'even feet high at the fides, and from thence 
Hoping like the roof of an houfe, the ridge of which 
muft be thatched very carefully ; for the fides may be 
fecured from wet by placing the bundles with the butts 
upwards towards the ridge, in ccurfes, and lapping the 
upper over the lower courfe. 

The bell method of forming thofe ricks is to place 
the firft courfe of bundles all over the bafe one way 
the fecond courfe reverfely; and fo alternately till the 
rick be finiftied.. . 

When cattle are to be fed with this fodder, it muft be 
obferved to take down the bundles from tbe top, at the 
weft end of the rick, to the bottom ; for all thefe ricks 
muft ft and eaft and weft lengthwife, as well to fecure 
them from being overturned by hieh winds, as for 
the convenience of preferring them from wet, which can¬ 
not be done wh’en ricks are made round. By this 
hulbandry, an herd of cattle may be kept in, ftrength, 
either in fevere droughts, or in wet feafons when grafs 
is purgative; and thus the neceffity or expence- of 
large pa (lures may be totally faved. The hay-knife 
ufed in England for cutting hay, anfwers for cutting 
ricks of tops, 0 

The method of tedding Guinea-corn to make a kind 
01 hay, w-li require a little explanation here. When 
Gume ;1 corn is planted in May, and to be cut down in 
July, in order to bear feed that year, that cutting, ted¬ 
ded properly, will make an excellent hay, which cattle 
prefer to. meadow-hay. In like m inner, after Guinea- 
corn has done bearing feed, the after crop will furnifli a 
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great abundance of that kind of fodder which will them from fevers kindled by the burning fun-beams, 
keep well in ricks for two or three years. but all'o much more fruitful by making the weather more 

The next care of a planter is to provide fhade for his f'eafonabk : for as, by cutting down all its woods, an hot 
cattle ; either by trees where they are fed in the heat country becomes more futj.ct to exccilive droughts; fo, 
of the day, if his foil requires not dung ; or by build- by replanting it in tlie manner a!> >ve deferibed, this in- 
ing a flatlhade over the pen where cattle are confined, convenience would probably be prevented, 
for making it. That fuch lhades are eifentially necef- Let then the planter be kkd not only to his fellow- 
•fary to the v.ell-bning of all animals in hot weather, is creatures but merciful to his beads; giving iluin plenty 
apparent to every common obferver, who cannot fail and variety of wholefome food, clear water, cool (hade, 
•of feeing each creature forfaking the moft luxuriant and a clean bed, bleeding them after a long ret; 1 fe of 
paftures in the heat of the day for the fake of fhade ; hard labour, currying their hides from filth and ticks (a)} 
thus convincing the owners, by inftinClive argument, affording them hilt and other phyfic when nrceffary; 
that fhade is almoft as neceffary to the well-being of the protecting them from the flaying rope-ladies of a cruel 
brute creatures as food. Yet, notwithflanding that de- driver (who needs no other inftrument than a goad) ; 
menftration from the unerring courfe of nature, proportioning their labour to the'r ftrength; and by 
throughout all the Btitiflr iflands (exceptin a very few every art rendering their work as eafy as poflible. The 
inftances)thefe poor creatures are expofed to the fcorch- general management of planters is not, perhaps, more 
ing fun beams without mercy. Such inhuman negleCl defective in any other refped than in this ; tor, by 
is not always fo much the effeCt of inattention as of a pairing the cattle unequally, and by the drivers ill con- 
miftaken notion that fliades are impedimental to the dud in writhing to the right and left, the poor creatures 
making or much dung; but a flat fhade, covered with are fatigued by much needlefs labour. An horfe ought 
cane-trafh, may be fo made as to let rain pafs through therefore to be harneffed before them as a leader. This 
it without admiflion of fun-beams. This will do for docile creature, by being led in a flraight line, will foon 
cattle; but mules, which are fpirited creatures, and learn to be an unerring guide, and the cattle will fol- 
work themfelves by draught into a foaming heat, low in the fame direction with united ftrength, and con- 
fhould be put into a warm liable, until quite cool: for fequently with more effeCl and lefs fatigue to each indi- 
turning them loofe to pafture when fo hot, is probably vidual. 

the caufe of their deftruClion by the glanders. The Portuguefe of Madeira, by their poverty and 

If the care of providing fhade for brute creatures is fcantinefs of pafture, breed the fmalleft kind of cattle; 
fo much the duty and interefl of their owners, how and yet one yoke of them will draw a much greatea- 
much more is it agreeable to the laws of humanity to weight than a pair of the largefl Britifh oxen, folely by 
provide fhade for human creatures travelling upon the an equal exertion of their joint ftrength. That equality 
high-roads in this hot climate ? Nothing furely of fo or evennefs of draught is preferved by boring gimblet 
much beauty cofts fo little expence as planting cocoa- holes through their horns, within two inches of the 
nut or fpreading timber trees in avenues along the high- points, and running a thong of leather through thofe 
ways, if each proprietor of the lands adjoining hath any holes, fo as to tie the horns of each pair at fix inches 
tafte of elegance, or feeling for other men: but both diftance from each other. By this ligature the pair of 
thofe kinds of trees will yield alfo great profit to the cattle are abfolutely hindered from turning different 
proprietor, by furnifhing him with timber, when per- ways, and draw in an even direction with united force, 
haps not otherwife to be had ; or with a delicious milk. Thus it appears evidently from reafon, as well as from 
fitted by nature to cool the effervefcence of the blood experience, that the labour of the Britifh beaftsmay, by a 
in this hot region; and alfo to improve the fpirits made little contrivance, be rendered more eafy and effectual, 
from fugar to the delicacy and foftnefs of arrack. Co- Of the culture of various Soils, J In the Britifh fugar- 
coa-nut and cabbage trees are both very beautiful and col®nies there is as great a variety of foils as in any 
fhady, bearing round heads of great expanfion, upon country of Europe ; fome naturally very rich or fruit- 
natural trunks or pillars of elegant proportion, and of ful, yielding a luxuriant product with little labour or 
fuch an height as to furnifh a large fhade, with a free culture. This fruitful foil is of three kinds ; a loofe 
circulation of air equally refrefhing to man and beaft. hazel mould mixed with fand, like that of St Chrifto- 
The common objection of injury to canes by the pher’s, and is the befl in the known world for produc- 
roots of luch trees growing on their borders, may be ing fugar in great quantity', and of the befl quality, 
eafily removed by digging a fmall trench between the The brick mould of Jamaica is fomewhat of the fame 
canes and trees, which may intercept their roots, and nature, and next in value; and then the various mix- 
oblige them to feek fuftenance in the common road, tures of mould and gravel, to be found in veins or plats 
Let it alfo be confidered, befides the benefits above fug- over all the other iflands. When any of thefe foils are 
gelled, that the planter will thus beautify his eftate to exhaufted of their fertility by long and injudicious cul- 
the refemblance of a moft fumptuous garden. And ture, they may be reftored by any kind of dung well, 
probably that very beauty might not only render the rotted; for thefe (b) warm foils cannot bear hot un- 
iflands more healthful to the inhabitants, by preferving rotten dung, without being laid fallow for a confide- 
Vol.XV. C able 


(a) One pound of native fulphur, a quart of lamp-oil, and the like quantity of hog’s-lard, intimately mixed 
and made into anointment, is a cure for the mange, lice, &c. 

(b) Thefe foils, which are naturally loofe and.upon Marie, Mr Martin calls hot foils; and thefe, he fays, have 
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able time after it. Another improvement is by fea- 
fand or fea-weed; or by digging in the cane-trafli 
into deep lands, and by letting it lie to rot for fome 
months. A third method is, by ploughing and laying 
it fallow; and the fourth method (the bed of all), is 
by folding the fallows by Iheep. But this can be prac- 
tifed only where there are extenfive padures; nor can 
the plough be employed where the foil abounds with 
large dones. In that cafe, however, the former me¬ 
thod of digging in trafli will be nearly as effectual, 
though more expendve, by hand-labour or hoe-plough¬ 
ing- t 

The next bed foil for producing good fugar is a 
mould upon clay, which if ihallow requires much cul¬ 
ture and good labour, or its produce will be fmall in 
quantity, though of a drong grain and bright colour, 
fo as to yield mod profit to die refiner of any fugar, 
except that produced from an hazel or gravelly foil, as 
before-mentioned. All the black mould foils upon marie 
are generally fruitful, and will take any kind of dung; 
but yield not fo drong or large-grained fugar. Marie, 
however of a white, yellow, or blue colour, or rich 
mould from wadies, or allies of every kind, are excellent 
for every drong foil, as the chief ingredient in the com- 
pod of dung; either of them will do alone for diff 
lands ; but the yellow and chocolate marie are the mod 
foapy, and the riched kind of manure (except fine 
mould) for all diff lands. If thefe are well opened, 
pulverized by culture, and mixed with hot dung, or 
any kind of loofe earth or marie, they will produce as 
plentifully as lighter foils: and all kinds of clay-foils, 
except that of a white colour, have thefe two advan¬ 
tages above the fined gravel foils, that they do not fcorch 
foon by dry weather, and never grow weary of the fame 
manure, as mod other foils do. 

The extraordinary hand-labour bedowed in making 
dting, may be faved by the art of caving, now in gene- 
xSl ufe in England. Ten mules or horfes, and two 
light tumbrels with broad wheels, and ten able negroes, 
may, by the common ufe of fpades, {hovels, and light 
mattocks, or grubbing hoes, make more dung than 60 
able negroes can do in the prefent methods. 

If marie lies upon rifing ground, or in hillocks, as it 
often does, the pit is to be opened at the foot of the 
declivity; which being dug inwards, till the bank is 
three feet high, then it is to be caved thus. Dig an 
hollow fpace of 12 or 18 inches deep under the foot of 
the bank; then dig into each fide of it another perpen¬ 
dicular cut of the lame depth, and 18 inches wide from 
the top of the bank to the bottom : that being finifhed, 
make a fmall trench a foot or two from the brink of 
the bank? pour into it water till full ; and when that 
is done, fill it again, till the water foaking downward 
makes the marie feparate and fall down all at once. 
This may be repeated till the pitrifes to 50 feet high ; 
and then many hundreds of cart-loads of marie may be 
thrown down by four negroes in two hours; from 
whence it may be carted into cattle-pens or laid out up¬ 
on lands, as occafion requires. Fi ,e or fix negroes with 
fpades or {hovels will keep two or three tumbrels era- 
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ployed, according to the diftance of cartage; and thus 
as much dung may be made by ten negro men as will 
dung richly at lead 70 or 80 acres of land every year, 
and laid out alfo with the affiftance of cattle-carts: An 
improvement highly worth every planter’s confideration, 
when negroes and feeding them are fo expenfive ; and 
this is no fpeculation, but has been confirmed by prac¬ 
tice. In level lands, the fame operation may be as ef¬ 
fectual, provided the mouth of the pit be opened by 
gradual defcent to any depth : but when marie is to be 
found on the fides of hills, the operation is lefs laborious 
for the horfes. But if the furface of the marle-pits 
(as it often happens) be covered with clay or ftiff foil, 
fo that the water cannot quickly foak from the trench 
above; in that cafe, pieces of hard wood, made like 
piles, four feet long, and four inches fquare, pointed at 
one end, and fecured at the other fquare head by an iron 
clamp, may be driven by heavy mauls into the trench, 
as fo many wedges, which will make the caved part 
tumble down; but a fkilful eye muft watch the laft ope¬ 
ration, or the labourers may be buried or hurt. 

But then clay-foils that are level, and fubjedt to be 
drowned, or to retain water in ftagnated pools, can ne- 
ver be made fruitful by any kind of manure, without 
being firft well drained : for water lying upon any foil 
will molt certainly transform it to a ftiff unfruitful clay; 
as appears evidently by the bogs of Ireland, the fens of 
Lincoln and Cambridgefhire, and even by the ponds of 
Barbadoes fituated in the deepeft and lighteft black 
mould; for that fine foil being waflied into thofe ponds, 
becomes the ftiffeft black clay, not fit even for an ingre¬ 
dient in dung, until it has been laid dry, and expofed to 
the fun for a whole year: but when thefe bogs and fens 
are well drained, they become the molt fruitful foils. 
Natural clay the celebrated Boerhaave thinks the fatteft 
of all foils; but then it muft be opened by culture, 
marie, or fandy manures. It is hard to conjecture how 
the opinion prevailed in the Britifh plantations, that 
fandy gut-mould was molt unfit for clay-foils, as being 
the means of binding them to the compaCtnefs of brick; 
whereas it is proved, from long experience, to be one of 
the belt means of opening clay foils, and tendering them 
abundantly fruitful. Brick is made of clay alone; no 
fand being ufed in it, farther than to fprinkle the 
board, on which it is moulded into ftiape. From re¬ 
peated experience it appears, that a mixture of fand in 
gut-mould is the bell of all manure for ftiff and barren 
clay-lands ; provided they be well drained, by throwing 
the whole foil into round ridges of 12 feet wide, with 
furrows of three feet wide between each ridge. And 
this is done with little more hand-labour than that of 
hoe-ploughing well in the common way. For if a piece 
of land be marked in lines at feven feet and a half dif¬ 
tance from each other, and the labourers are fet in to 
hoe-plough atthefecond line, hauling back each clod 12 
inches; half the ridge, and near half the furrow, is made 
at the fame time : and thus a piece of land may be 
round-ridged, and the furrows all made at once, by the 
common operation of hoe-ploughing, provided the dig¬ 
ger drives his hoe up to the eye at every ftroke. Hoe- 
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been much injured in fome of the iflands by dung haftily made with marie : but if the fediment of lees, 
were thrown into thefe pens, after being turned over,, it would much improve the dung. 
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Planter* ploughing in clay-foils that have lain long under water, may l>e prefumed that the difufe of burning tralli was 1 
fcip, is indeed hard labour j but it will every year grow the founded upon the miftaken ,no'iqn of burn-baiting, 
'"" —v ' lighter by being well-drained by round-ridging : and in which is tui ning up a thick fod of very dry, light, and 

the meanwhile the labour may be rendered much more {hallow foils, and burning the whole fuperficies or ftaple 
eafy by the plough conduced by the lines above de- to allies. This practice the writers upon hufoaudry 
feribed. As therefore fandy mould is the beft manure condemn univerfally, and very juflly : lor though by 
for Riff clay ; fo, by parity of reafon, confirmed by long this practice the land will produce two or three crop < 
experience, Riff clay is the beft manure for fandy or more plentifully than ever, yet the foil is blown away by 
chaffy foils. the wind, and the fubftratum being generally an hungi y 

The method of round-ridging before deferibed, is, by gravel or chalk, can never be reftored to fertility by tb ~ 
feveral years experience, found the moft effential im- common arts of hufbandry. But furely this lias no re- 
provement of flat clayey foils: and yet there are fome femblance to the fuperficial burning of the little 
who will prefer fpeculation to ocular demonftration, fan- we can fpare from dung; and though this method of 
eying that all kind of ridges will carry off the mould burn-baiting light and fhallow foils bejuftly condemned, 
in heavy rains. The faCt isotherwife in clay-foils : and yet the beft writers recommend that very practice in 
plain reafon, without experience, vouches, that where cold, moift, and heavy foils, as isobfervei above ; and 
great confluxes of water are divided into many fmall rills, long experience juftifies it. 

the force is broken ; and therefore lefs mcfuld carried Deep mould upon clay or loam being fubjeCt to the 
off the land. Another objection made to round-ridge- grub worm (c), will not take any kind of dung, till 
ing is, that by digging much clay to form the fides of perfectly rotten, except that of the fheep-fold; which 
the ridge, the foil is impoverifhed : but this objection is the beft manure for all kinds of light foils, and is of 
ftands good only againft thofe ridges which are raifed all others the leaft expenfive, as not requiring hand-la- 
too high, and made too broad ; but if land is ridged in bour. But the ufe of the fold is impracticable in any 
the mannet before directed, that is, 12 feet broad, and ifland not abounding with large favannas or flieep pa- 
not above fix or eight inches higher in the middle than ftures, as in Jamaica. 

at the fides, the objection vanifhes. Ridges were never Thofe foils therefore which are fubjeCt to the grub, 
propofed for light foils or fteep lands ; and even in flat and mull be fertilized by common dung, which is a 
foils upon loam they fhould be made with great caution, proper neft for the mother-beetle to depofite its eggs, 
becaufe loam melts away by water. But there are poachy muft be well impregnated with die brine of diflblved 
lands of a white clay, even upon fmall defeents, too re- fait, after the dung is firft cut up ; two large hogfheads 
tentive of water; thefe may certainly be improved much of fait will make brine enough for a dung-pen of 50 feet 
by ridges of 12 feet wide, as above deferibed, without fquare. 

fear of wafhes. This cure for the grub is a late difeovery ; and which 

But fuppofing, as the objection urges, that a little has been attended with fuccefs, fo far as the experi- 
clay fhould be turned up at the fides of fuch ridges, can ment is made. But though it proves effectual to de- 
it not be manured fomewhat more than the other parts ftroy that pernicious infeft in plant-canes, it probably 
with marie or fandy mould, fo as to become equally will not be fufficient to fave rattoons, without a new- 
good with any other part of the foil ? and is not this application of fait in powder ; becaufe the firft brine 
well worth the labour, fince round-ridging not only im- muft be wafhed away by the time when rattoons 
proves the foil by draining it to a furprifing degree, but fpring up. 

adds one-fifth part to the depth of the ftaple ? And will The planter who would fave his rattoons from the 
not a ridge made a little rounding, throw off the water grub ought therefore to cut off the heads of his ftools 
much better than a flat ridge ? with fharp hoes three inches below the furface of the 

The general maxim of not burning cane-trafh (which foil, and then ftrew an handful of fait round each ftool, 
may be called the ftubble of cane-lands) upon any kind and cover it up to a level with fine mould taken from 
of foil, is furely a great miftake ; as may be evinced by the edges. 

obferving the contrary practice of the beft hufbandmen In foils where there is no grub, and the planter wifh- 
inEngland, where burn-baiting or baftard burn-baiting, esto have very good rattoons, let him, as foon as his 
is found by experience an admirable method of fertili- canes are cut, draw all the trafli from the ftools into the 
zing cold, ftiff, or clayey’lands. It muft indeed be a alternate fpaces, if planted in that manner ; or into the 
conftant practice, not only for the fake of contributing furrows, if his land be round-ridged ; and then cut off 
to warm and divide the foil, but as the only effectual the head of his ftools with fharp hoes, as above directed, 
means of deftroying pernicious infeCts, and weeds of va- Experience has fhown the advantage of this practice, 
rious kinds, fuch as French weed, wild peafe, and wild and reafon demonftrates the great benefit of the raltoon- 
vines. fprouts rifing from three inches below the furface, ijv 

Soon after the difufe of burning trafh upon the lands ftead of fuperficial fhoots which come to nothing, and 
in the iflands, the blaft made its firft appearance with in- only ftarve the ftrong fprouts. Befides, the ftubs which 
Credible devaftation ; to revive that practice therefore are left upon the ftools after the canes are cut, canker, 
fee ms to be the moft obvious means of expelling it. It and rot the ftools ; which is one reafon why good rat- 

C 2 toons 


(c) This pernicious infeCt is moft apt to engender in dung made from mill-trafh, which therefore never ought 
to be put into dung-compoft or ftill ponds; but after being burnt, the afhes will be as good as any other kind. 
Round-ridging, with manure of unwet afhes, fea-fand, or lime, or dry marie, kills the grub. 
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inter- toons are uncommon in foils long cultivated. Yet it is 
the opinion of fome, that by hoe-ploughing and even 
dunging rattocns, the produce might be as good plant- 
canes, which would fave the labour of holing and plant¬ 
ing fo often as planters commonly do. 

Fallowing is of incredible advantage to every foil, 
not only by being divided into the minuted parts, but 
alfo by imbibing thofe vegetative powers with which 
the air is impregnated by the bountiful hand of Pro¬ 
vidence, whenever rain falls. What thofe powers are 
has been explained under the articles Agriculture 
and Plant ; and experience evinces, that the tender 
vegetables of the earth are invigorated more by the 
fm all eft fhower of rain, than by all the water which 
human art can beftow. Let it therefore be a conflant 
maxim of the planter, never to plant his ground until 
the foil is well mellowed by fallowing, even though he 
bellows upon it a due proportion of dung : we fay a 
due proportion ; for too much will force up rank canes, 
which never yield good fugar ; and though fome advan¬ 
tage may be reaped from the rattoons, yet it will be 
found by experience not to compenfate the lofs by the 
plants. In ftony or deep foils, where the plough can¬ 
not be ufed, or where a fufficient drength of cattle can¬ 
not be fupported for that purpofe, hand-labour or hoe- 
ploughing mud be fubdituted: but even in that cafe, 
much labour may be faved by fpreading the dung ac¬ 
cording to the Englifh hufbandry, and digging it into 
the foil. To evince this truth, let any planter com¬ 
pute his negroes labour of didributing dung bybafkets, 
and by fpreadir.g it with dung-forks ; and then judge 
for himfelf by one fingle experiment which is the mod 
profitable. 

But if fome planters are fo devoted to the old cudom 
of didributing dung by balkets indead of wheel barrows 
in level ground, or hand-bariows in uneven land, 
by which three times the labour may be accomplifhed 
in the fame time and by the fame hands; let them at 
lead fave much of their hand-labour, by the following 
method of laying out dung, before the didribution 
by bafkets. 

In holing a piece of land, let a fpace be left after 80 
holes from the firft interval, and then the like fpace af¬ 
ter 80 holes throughout the whole plat, which fpaces 
mud run exactly parallel to the intervals on the right 
and left of the holes. Into thefe fpaces the dung may 
be carted, even before it be rotten (d), at the mod lei- 
fure times, and covered with mould or cane tradi, to pre¬ 
vent exhalation ; and infuch quantity as willfuffice on¬ 
ly to dung a row of 40 holes, from the point oppofite 
to each fide ofit. In the intervals at each fide of the 
-cane-piece, which are parallel to thofe fpaces, there mud 
be dung enough carted to mature a row of 40 holes, 
and covered in like manner. 

By thus placing the dung or gut mould, it is evident 


at the fird fight, that the fartheft didanee cannot be Planter* 
above 40 holes in didributing the dung; and in cafe 
it be not fufficiently rotten for prefent ufe, it may be 
didributed even in dry weather, and covered by the 
bank ; which will both prevent its fpirit from exhala¬ 
tion, and occcafion it to rot fooner, which is no fmall 
advantage. Moreover, by being thus laid out at the 
mod leifure times, and covered with the banks, the 
dung will be more intimately mixed with the foil, and 
therefore continue to nourifli the plant for a longer time 
than if laid as ufual at the bottom of the holes. A 
farther advantage of thus didributing the dung, and co¬ 
vering it, refults from the more expeditious planting the 
land after a fhort or fudden fhower : for the labour of 
covering the dung, and uncovering it when the land is 
planted, however it may appear in fpeculation, is in 
practice a trifle ; and befides all the other advantages 
arifing by the didribution of dung from the fpaces above 
defcribed, this is not the lead, that not! a bank is trod¬ 
den under foot. But it is evident, that by didributing 
the dung with bafkets in the prefent method, the foil is 
much trampled under foot; and by that means, the very 
end of hoe-ploughing, or loofening the foil is much de¬ 
feated. In like manner, by the prefent method of hoe- 
ploughing, the fame ill effedt is produced; for as the 
negroes hoe-plough or dig the foil diredtly forward, fo 
they mud neceflarily tread the ground as fad as they 
dig it: whereas by putting the labourers to dig fide- 
wife, no one puts a foot upon the foil after it is dug ; 
and by lining the land before it is hoe-ploughed, each 
negroe may have an equal fhare to dig. The only diffi¬ 
culty of hoe-ploughing fidewife is in fird fetting the 
negroes to that work; but it may be done without lofs 
of time when working in a contiguous field. Whether 
hoe-ploughing before or after the land be holed for 
canes is mod eligible, experience mud determine ; but 
certainly both operations will be mod effectual: and 
therefore it will be advilable (e), fird to plough the 
foil where the land will admitthe plough ; and where 
it will not, to hoe-plough it with or without dung, as 
requifite ; then let it lie fallow till perfectly mellowed ; 
then hole and plant it ; and indead of weeding in the 
ufual manner, let the weeds in all the fpaces be dug in¬ 
to the foil: but as this is not to be done fo well with 
the hoe, it is fubmitted to future experience, whether 
the dexterous ufe of fpades, as in England, will not an* 
fwer the purpofe much better, and with equal difpatch. 

But whatever method is preferred, mod certain it is, 
that by loofening the foil in all the fpaces between the 
young canes after being come up, their fibres will more 
eafily expand on every fide, and acquire more nutri¬ 
tion to invigorate their growth. But where the plant¬ 
er grudges this labour, by thinking it needlefs in a rich 
loofe foil, he may difpatch more weeding-work by the 
Dutch hoe than by any other; which being fadenedf 

upon 


(d) In order to make dung rot the fooner, much labour is bedowed in digging and turning it over by 
hoes: but two-thirds of that labour may be faved by the ufe of hay-knives ; fix of which, ufed dexieroufly, will 
cut up a pen in lefs time titan 60 negroes can do by hoes: but hay-knives cannot be ui'ed where gritty mould is 
ufed in pens. 

( e ) Deep and loofe foils may be ploughed with a fmall drength of cattle or mules: but ftiff lauds in hot cli¬ 
mates require m 're drength of cattle than can be maintained in the fmall padures of the planters; for if thofe 
flrong foils are either too wet or too dry (as is generally the cafe), ploughing is impracticable. 
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Planter- upon the end of a ftick, is pufhed forward under the 
roots of the fmall weeds, in fuch a manner as to cut 
them up a little below the furface of the foil, and will 
do more execution at one fhove than can be done at 
three ftrokes of the common hoe : but there is yet ano¬ 
ther practice of the horle-hoe plough, whereby all weeds 
grpwing in rows between the beans and peafe, are extirpa¬ 
ted with incredible eafe and expedition. It is a very 
fimple machine, drawn by one or two horfes, confiding 
of a pair of low wheels turning upon a common axis ; 
from whence two fquare irons are let down at equal 
diftances, and triangular hoes made at the ends, the 
points of the triangles being placed forward, and fo fix¬ 
ed as to cut all weeds an inch below the furface, in the 
fame manner as the Dutch garden hoe above-mentioned. 
By this machine a man and a boy, with two horfes or 
mules, will clear perfectly all the fpaces of a field of ten 
acres in two days, and may be of admirable ufe in all 
loofe and dry foils in the fugar-iflands: for while two 
horfes or mules draw in the fpace before each other, 
the wheels pafs on the outfide of each row of canes, 
without doing the lead injury, while the plough-holder 
attends to his bufinefs. In ftifF fo'ls which require 
draining, neither the horfe-hoe plough nor the Dutch 
hoe can be proper; or any other indrument fo effectual 
as the fpade ufed in tire manner above hinted where the 
ftaple is deep. 

But where the ftaple of land is {hallow, care muft 
be taken not to dig much below it, according to the uiii- 
verfal opini n of all the beft writers fupported by the 
experience of ioo years. Yet f me good planters are 
fallen into the contrary practice, and dig up ftifF clay far 
below the ftaple This, Mr M irtin lays, was done in 
his own lands, during his abfence, by injudicioufly 
ploughing below the ftaple ; and fo injured the foil, that 
all the arts of culture for many years hardly retrieved its 
former fertility. Indeed, where the ftaple is {hallow, 
upon a fat clay, the turning up a little of it at a time, 
from the b< tt- m of the cane-holes, and mixing it with 
rich hot dung, made of marie, or fandy mould, which may 
take off its cohefive quality, will in due time, and by 
long fallow, convert it into good foil: but if ftiff clay 
be turned up, without any fuch mixture, in large quan¬ 
tities, it will infallibly difappoint the operator’s hopes: 
for though folid clay will moulder, by expofurc, to a 
feeming fine earth, yet it will return to is primitive Hate 
very foon after being wet, and covered from the external 
air if net divided, as above fuggefted. 

After all, the common horfe hoeing plough drawn by 
two mules in a lire before each other, or the hand-hoe in 
common ufe. Will anfwer the purpufe very well, where 
the lands are planted in Mr Tull’s method; that is, where 
the fpaces are equal to the land planted in the following 
manner. 

Suppofe fix feet planted in two rows of canes, and fix 
feet of land left as a fpace unplanted ; and fo a whole 
piece of land, planted in alternate double rows (f), with 
equal fpaces, may be hoe-ploughed with eafe, as before 
hinted ; and that any time during the growth of canes, 
when it is molt convenient to the planter, which is a 


confideiable advantage ; and yet it is the lead of all at- Planter¬ 
tending this method of culture : for, Ly leaving thefe _ 

fpaces, the canes will have both more a’r and fun : by 
hoe ploughing them, the roots of each donblo row will 
have large room for expanfion, and coi.fequently, by 
gaining more nutriment, will grow more luxuriantly : 
by thefe fpaces the canes may be cleaned from the blaft 
with much more eafe and convenience ; and will ferve 
as proper beds to plant great corn, without the lead in¬ 
jury to the canes; as well as to contain the trafli taken 
off the land, where by rotting, and being hoe ploughed 
into the foil, it will wonderfully enrich it, and will 
fit it to be planted immediately after the canes in the 
neighbouring double rows are cut down. Beddes all 
thefe admirable advantages of planting the land in al¬ 
ternate double rows with equal fpaces, the canes, when 
at full age, may be eafily dripped of their tralh, and by 
that means the juice rendered fo mature as to yield dou¬ 
ble the produce, and much better fugars than undripped 
canes. This method of culture may be recommended for 
ail kinds of foil : for as by this practice the rank luxu¬ 
riant canes will be more matured, fo the poor foils will 
be rendered more fruitful; and as the roots of the canes 
which expanded into thefe fpaces will be kept moid by 
being covered with rotten trafh, fo they mud bear dry 
weather much longer in the burning foils. In thefe loW 
lands which require draining by furrows, the alternate 
double rows and fpaces mud be made crofs the ridges; by 
which means thofe fpaces, being hoe-ploughed from the 
cen're to the Tides, will be always preferved in a proper 
date of roundnefs. By this method of planting, the 
canes may be fo well ripened as to yield double the 
quantity of fugar of canes planted in the clofe manner; 
which faves half the labour of ou tage, half the time of 
grinding and 'boiling, and half the fuel, befides yielding 
finer fugar. 

Yet, how well foever the method of planting in fingle 
or double alternate rows has fucceeded in the loofe and 
diff foils, experience has {hown that it is a wrong prac¬ 
tice in diff lands that are thrown into round or flat 
ridges : for thefe being molt apt to crack, the fun-beams 
penetrate foon to the cane roots, flop their growth, and 
have an ill influence upon the fugar. It is therefore ad- 
vifable to plant fuch lands full, but in large boles, of 4 
feet, by 5 feet towards the banks : after the plant-:anes 
are cut, to dig cut one and leave two rows {landing, 
hoe-ploughing the fpaces after turning all the tralh into 
furrow's till almod rotten : for if the trad! is drawn up¬ 
on the hoe-ploughed fpaces, they will hardly ever moul¬ 
der, at lead not till the trafh is quite rotten. This is 
an infallible proof from experience ot how little advan¬ 
tage tralh is to the foil, unlefs it be in great droughts, 
to keep out the intenfe fun beams ; for, in all other re- 
fpeCts, it prevents that joint operation of the fun and 
air in mouldering and fruCtifying the foil, as has been 
proved by repeated experiments. 

But in flat diff foils that are properly drained by 
round-ridging, no culture prevents cracking fo effectually 
as hoe-ploughing into them a quantity of loofe marie, 
of which that of a chocolate or of a yellow coloui is 

bed; 


( f) In diff lands, the fingle alternate rows of four feet didance, as preventive of much labour in weeding, are 
found beft 5 and alio yield more fugar by the acre; and are lefs apt to be affeCled by drought. 
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Planter- beft; and it will be ftill much better, by lying upon the 
fi’ip- land, in fmall heaps, or in cane-holes, for l'ome time, 
v to imbibe the vegetative powers of the air before it is 

intimately mixed with the foil. 

As to the manner of planting canes, the general 
practice of allowing four feet by five to an hole, and 
two frefh (g) plants, is found by common experience 
to be right and good in alternate rows. But the follow¬ 
ing precautions are neceffary to be obferved. Firft, let 
all the cane-rows run eaft and weft, that the trade wind 
may pafs freely through them ; becaufe air and funfliine 
are as conducive to the growth and maturation of fugar- 
canes as of any other vegetable. Secondly let not any 
acceflion of mould be drawn into hills round the young 
canes, except where water ftagnates (h) ; becaufe the 
fibres which run horizontally and near the furface, are 
much broken and fpoiled by that practice. Thirdly, let 
the fugar-canes be cut at their full maturity ; which, in 
a dry loofe foil, is generally at the end of 14 or 15 
months after being planted ; but in cold clay-foils, not 
till: 16 or 17 months. Fourthly, as the cane-rows run 
eaft and weft in as proper a direction as poflible for cart¬ 
age to the fugar work, fo canes muft be cut the con¬ 
trary way if the planter expefls any great produce from 
liis rattoons: for by beginning to cut canes at the part 
of his field moft remote from the works, the carts can¬ 
not often pafs over the fame traCt, and confequently the 
cane-ftools cannot be injured, more efpecially if he takes 
due care to cut the canes very clofe to their roots ; for, 
by leaving a long ftub (which muft perifh) the cane- 
ftools are much injured. It may be objected to the prac¬ 
tice of the cutting canes tranfverfely to the rows, that 
the negroes labour will not be fo equally divided : but 
let every man confider both fides of the queftion, and 
be determined by his own experience ; and then he will 
be convinced, that it matters very little which way he 
cuts llraight ftanding canes ; but in cafes where the fu¬ 
gar-canes lean, or are lodged by preceding high winds, 
it is a point of great importance to place the labourers 
1 fo as to cut the canes firft at the roots, and then, draw¬ 
ing them, cut off the tops: for thus by two ftrokes 
each cane will be cut; and twice the quantity cut in the 
fame time, and by the fame hands, more than by cutting 
in any other direction. In round-ridged land, it is pro¬ 
per to cut canes in the fame direction of the ridges 
throwing the tops and trafh into the furrows to render 
the carriage eafy and to preferve the ridges in their pro¬ 
per form. 

It is almoft needlefs to ftiggeft the expediency of plan¬ 
ning the cane-pieces of a plantation in exaft fquares, fo 
that the interval may interfeCt at right angles ; fince 
luch regularity is not only more beautiful, more fafe in 
cafe of accidental fires, and a better difpofition of the 
whole for dividing and planting one third or fourth part 
of a plantation every year, but alfo much eafier guarded 
by a few watchmen for one of thele walking in a line 


from eaft to Weft, and the other from north to fouth, Plantis, 
look through every avenue, where the muft fubtile thief Plan t ing. 
cannot efcape the watchful eye. And if the intervals ' 1 

furrounding the boundary of a regular plantation be 
made 24 feet wide, the proprietor will receive ample re- 
compenfe for fo much land, by the fecurity of his canes 
from fires kindled in the neighbourhood, and by plant¬ 
ing all that land in plantain-trees, which may at once 
yield food and lhade to the watchmen, who by that 
means can have no excufe for abfence from their proper 
ftations. But as fuel grows very fcarce in moft of thefe 
iflands, it is alfo expedient to plant a logwood or flower- 
fence in all the boundaries of every plantation, which 
being cut every year, will furnilh good ftore of faggots. 
Logwood makes the ftrongeft and quickeft of all fences, 
and agrees with every foil; the cuttings make excellent 
oven-fuel. 

So much for the general operations of planterfhip, 
according to the approved directions of Mr Martin. 

For the particular cultivation of the fugar-canes, the 
extraction of the fugar, and tire diitillation of rum, fee 
the articles Saccharum, Sugar, and Rum. 

PLANTIN (Chriftopher), a celebrated printer, was 
born near Tours in 1533, and bred to an art which he 
carried to the higheft degree of perfection. He went 
and fettled at Antwerp; and there ereCted a printing- 
office, which was confidered not only as the chief orna¬ 
ment of the town, but as one of the moft extraordinary 
edifices in Europe. A great number of ancient authors 
were printed here ; and thefe editions were valued not 
only for the beauty of the characters, but alfo for the 
correCtnefs of the text, with regard to which Plantin 
was fo very nice, that he procured the moft learned men 
to be correctors of his prefs. He got immenfe riches 
by his profeflion; which, however, he did not hoard 
up, but fpent like a gentleman. He died in 1598, aged 
65 years ; and left a moft fumptuous and valuable libra¬ 
ry to his grandfon Balthafar. 

PLANTING, in agriculture and gardening, is fet- 
ting a tree or plant, taken from its proper place, in a 
new hole or pit; throwing frefh earth over its root and 
filling up the hole to the level of the furface of the 
ground. 

The firft thing in planting is to prepare the ground 
before the trees or plants are taken out of the earth, 
that they may remain out of the ground as fhort a time 
as poflible and the next is, to take up the trees or plants, 
in order to their being tranfplanted. In taking up the 
trees, carefully dig away the earth round the roots, fo 
as to come at their feveral parts to cut them off; for if 
they are torn out of the ground without care, the roots 
will be broken and bruifed, to the great injury of the 
trees. When you have taken them up, the next thing 
is to prepare them for planting by pruning the roots 
and heads. And firft as to the roots ; all die final! 
fibres are to be cut off, as near to the place from whence 

they 


(g) It is an odd fancy that dale plants grow beft, when both reafpn and experience vouch that the moft fuccu* 
lent plants are beft: one good plant in the centre of a large hole is fufficient when the land is full holed. 

(h) The Stagnation of water in pools (ufi.ul in ftiff level lands) is the moft injurious circumftance attending it; 
f >r that long duration, will convert the finell mould into ftiff clay. The proprietor of fuch a foil muft dierefore 
grudge no labour to drain it well; and yet by fuch eafy gradation as to prevent the mould from being waftied away 
by great floods, in cafe the under ftratumbe a loam. 
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Wan ting. they are produced as may be, except they are to be re- 
“ planted immediately after they are taken up. Then 
prune off all the bruifed or broken roots, all fuch as are 
irregular and crofs each other, and all downright roots, 
efpecially in fruit-trees : fhorten the larger roots in pro¬ 
portion to the age, the ftrength, and nature of the tree ; 
obferving that the walnut, mulberry, and fome other 
tender rooted kinds fliould not be pruned fo clofe as the 
more hardy forts of fruit and foreft trees: in young 
fruit trees, fuch as pears, apples, plums, peaches, &c. 
that are one year old from the time of their budding or 
grafting, the roots may be left only about eight or nine 
inches long ; but in older trees, they muft be left of a 
much greater length ; but this is only to be underftood 
of the larger roots: for the fmall ones muft be chiefly 
cut quite out, or pruned very fhort. The next thing 
is the pruning of their heads, which muft be different¬ 
ly performed in different trees j and the defign of the 
trees muft alfo be confidered. Thus, if they are defign- 
ed for walls or efpaliers, it is beft to plant them with the 
greateft part of their heads, which fhould remain on till 
they begin to fhoot in the fpring, when they muft be 
cut down to five or fix eyes, at the fame time taking 
care not to difturb the roots. But if the trees are de- 
figned for llandards, you fhould prune off all the fmall 
branches clofe to the place where they are produced, as 
alfo the irregular ones which crofs each other ; and after 
having difplaced thefe branches, you fhould alfo cut off 
all fuch parts of branches as have by any accident been 
broken or wounded ; but by no means cut off the main 
leading (hoots which are neceffary to attra£l the fap from 
the root, and thereby promote the growth of the tree. 
Having thus prepared the trees for planting, you muft 
now proceed to place them in the earth : but firft, if the 
trees have been long out of the ground, fo that the fibres 
of the roots are dried, place them eight or ten hours in 
water, before they are planted, with their heads ereft 
and the roots only immerfed therein ; which will fwell 
the dried veflels of the roots, and prepare them to imbibe 
nourifhment from the earth. In planting them, great 
regard fhould be had to the nature of the foil: for if 
that be cold and moift, the trees fhould be planted very 
fhallow; and if it be a hard rock or gravel, it will be 
better to raife a hill of earth where each tree is to be 
planted, than to dig into the rock or gravel, and fill it 
up with earth, as it is too often praftifed, by which means 
the trees are planted as it were in a tub, and have but 
little room to extend their roots. The next thing to 
be obferved is, to place the trees in the hole in fuch a 
manner that the roots may be about the fame depth in 
the ground as before they were taken up ; then break 
the earth fine with a fpade, and fcatter it into the hole, 
fo that it may fall in between every root, that there may 
be no hollownefs in the earth : then having filled up the 
hole, gently tread down the earth with your feet, but 
do not make it too hard ; which is a great fault, efpeci¬ 
ally if the ground be ftrong or wet. Having thus plant¬ 
ed the trees, they fliould be faftened to flakes driven in¬ 
to the ground to prevent their being difplaced by the 
wind, and fome mulch laid upon the furface of the 
ground about their roots; as to fuch as are planted 
againft walls, their roots fhould be placed about five or 
fix inches from the wall, to which their heads fhould be 
nailed to prevent their being blown up by the wind. The 
feafons for planting are various, according to the diffe¬ 


rent forts of trees, or the foil in which they are planted, rianting. 
For the trees whofe leaves fall off in winter, the beft v ‘ 
time is the beginning of October, provided the foil be 
dry; but if it be a very wet foil, it is better to defer it 
till the latter end of February, or the beginning of 
March: and for many kinds of evergreens, the begin¬ 
ning of April is by far the beft feafon; though they 
may be fafely removed at midfummer, provided they are 
not to be carried very far; but fhould always make 
choice of a cloudy wet feafon. 

In the fecond volume of the papers, See. of the Bath 
Society there is a letter on planting wafte grounds. The 
gentleman who writes it informs us, that in the county 
of Norfolk, where he refides, there were about 60 or 70 
years ago vaft trafts of uncultivated ground, which were 
then thought totally barren. “ The weftern parts of it 
(fays he) abounded with fand of fo light a texture, that 
they were carried about by every wind; and in many 
places the fands were fo loofe that no grafs could grow 
upon them. Art and induftry, however have now To al¬ 
tered the face of this once Arabian defert, that it wears 
a very different appearance. Moft of thefe trafts are ei¬ 
ther planted or rendered very good corn-land and fheep- 
walks. 

“ About 30 years fince, the fides of many of our 
little fand-hills were fown with the feeds of French furze, 
and when a wet feafon followed, they fucceeded very 
well, and grew fo fall, that once in three or four years 
they are cut f ir fuel, and fell at a good price at Thet- 
ford, Brandon, Harling, Swaffham, andplaces adjacent. 

This excited fome public fpirited gentlemen, among 
whom was the late Mr Buxton of Shad well-Lodge, near 
Thetford, to attempt the planting of Scotch and fpruce 
firs, and other hardy foreft-trees. At firft they found 
fome difficulty from the extreme loofenefs of the fand. 

But as there is in all this part of the country fine white 
and yellow marie, at about three feet depth below the 
fand, they very judicioufly thought that incorporating 
it with the fand in the holes where their young trees 
were planted, would infure fuccefs ; nor were they dis¬ 
appointed. The method fucceeded beyond expectation ; 
the plantations throve exceedingly, and the roots foon 
reached below the fand, after which they were out of 
danger. This excited them to further attempts. 

“ On the fpots where they intended to raife new plan¬ 
tations from feeds and acorns, they laid on a thick coat 
of marie and clay, which after being rough fpread, and^ 
lying a winter in that ftate, was made fine, and plough¬ 
ed in juft before planting. By thefe means the foil be¬ 
came fixed, and in a little time covered with grafs and 
herbage; fo that there are now vaft plantations of firs, 
oak, and foreft-trees, in the moft healthy and vigorous 
ftate, where within my memory ten acres of land would 
not maintain a fingle fheep three months. 

“ But the benefit of plantations, whether of fhrubs, 
copfe, or trees, is not confined to the immediate advan¬ 
tage, or even the future value of the wood. By anual- 
ly fhedding a great number of leaves, which the winds 
difperfe, and the rains wafh into the foil, it is confider- 
ably improved ; and whenever fuch copfes have been 
ftubbed up, the ground (however unfruitful before plant¬ 
ing) has thereby been fo enriched as to bear excellent 
crops for many years, without the additional help of 
manure. How much land-owners are interefted in plant¬ 
ing wafte or barren fpots I need not mention ; and no- 
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thing but a degree of indolence or ignorance unpardon¬ 
able in this enlightened age could induce them to negleff 
it. 

“ Nature has furnifhed us with plants, trees,and fhrubs, 
adapted to almoft eyery foil and fituation ; and as the 
haws of vegetation are now much better underftood 
than formerly, it is a reproach to thefe whofe practice 
does not keep pace with their knowledge in making the 
heft ufe of her bounty.- Let no man repine and fay t'm 
land is barren; for thofe fpots which appear to be fo, 
owe that appearance to human negligence. Induflry 
and art might foon render an eighth part of this king¬ 
dom nearly as valuable as the reft, which now remains, 
in a ftate unprofitable to the owners,- and difgraceful to 
the community.” ' 

Reverfe Planting, a method of planting in which 
the natural pofiti ;n of the plant or fhoot is inverted ; 
the branches being fet into the earth, and the root 
reared into the air. Dr ■ Agricola mentions this mon- 
ftrovts method of planting, which he found- to fucceed 
very well-in moft or all forts of fruit-trees, timber-trees, 
See. Bradley affirms, that-he has feen a lime-tree iu 
Holland -growing with its firft- roots in the air, which 
had (hot out branches in great plenty, at the fame time 
t-hat its firft branches produced roots and fed the tree. 
Mr Fairchild of Hoxton has pra&ifed the fame with 
us, and gives the following directions for performing it: 
Make choice of a young tree of one fhoot, of alder, elm, 
Willow-, or any other-tree that eafily takes root by lay¬ 
ing ; bend the fhoot gently down into the earth, and fo 
let it remain until it has taken root. Then dig- about 
the firft root, and raife it gently out of the ground, till 
the ftem be nearly upright, and ftake it up. Then prune 
the roots, now eredted in the air, from the bruifes and 
wounds they received in being dug up ; and anoint the 
pruned parts with a compofition of two ounces of tur¬ 
pentine, four Ounces of tallow, and four ounces of bees 
waxy melted together, and applied pretty Warm. After¬ 
wards prune off all the buds or flioots that are upon the 
ftem, and drefs the wounds with the fame compofition, 
to prevent any collateral (bootings, that might fpoil the 
beauty of the ftem, 

PLANUDES, (Maximus), a Greek monk of Con- 
ftantinople, towards the end of the 14th century, who 
publiffed a collection of epigrams intitled Anthologia ; 
a Greek tranflation of Ovid’s Metamorphofes ; a Life 
-of As fop, which is rather a romance than a hiftory ; and 
feme other works, We know nothing more of him, 
than that he fuffered feme perfecution on account of his 
attachment to the Latin church. 

- PLASHING of Hedges, is an operation thought 
by feme perfons to promote the growth and continuance 
of old • hedges ; but whether the faft be fo or not 
will admit of feme difpute. See Hedges, n° 29, 
37, &c. 

It is performed in this manner: The old (tubs muft 
be cut off, &c. within two or three inches of the ground ; 
and the beft and longeft of the middle-fized flioots muft 
be left to lay down. Some of the ftrongeft of thefe 
muft alfo be left to anfwer the purpofe of (lakes. Thefe 
"are to be cut off to the height at which the hedge is 
intended to be left; and they are to (land at ten , feet 
di dance one from another ; when there are not proper 
'{hoots for thefe at the due diftances, their places muft 
be fupplied with common (takes of dead wood. The 
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hedge is to be firft thinned, by cutting away all but 
thofe {hoots which are intended-to be ufed either as 
(lakes, or the-other work of the piaffing : the ditch is 
to be cleaned out with the Tpade 5 and it muft be now 
dug as at firft, with (loping (ides each way ; and when 
there is any cavity on the bank on which the hedge 
grows, or the earth has been waffed away from the 
roots of the ff rubs, it is to be made good by facing, it, 
as they exprefs it, with the mould dug from the upper 
part of the ditch ; all the refLof the earth dug out of 
the ditch is to be laid Upon the top of the bank: and 
the owner ffould look carefully into it that this bs done, 
for-the workmen, to fpare themfelves trouble, are apt to 
throw as much as they can upon the face of the bank; 
which -being by this means overloaded, is foon waflied 
off into the ditch- again, and a very great part of the 
work undone ; whereas what'is laid on the top of the 
, bank always rema ns there, and makes a good fence of 
an indifferent hedge. 

In the piaffing the quick, two extremes are to be 
avoided; thefe are, the laying it too low, and the slay¬ 
ing it too thick. The latter makes the fap: run all into 
the (hoots, and leaves the piaffes Without fefEcient nou- 
riffment; which, with the thickneft of the hedge,.final¬ 
ly killsthem. - Tbe-other extreme of laying them too 
high, is equally to be avoided; fcfr this carries bp all 
the nouriffment into the plaflies, and fo makes the (hoots 
fmall and weak at the bottom, and confequently the 
hedge thin. This is a common error in the north of 
England. The bed hedges made any where in England 
are thofe in Hertfordff'ire ; for thej are piaffed in a 
middle Way between the two extremes, and the cattle 
are by that prevented both from cropping the young 
ffoots, and from going through ; and a new and vigo¬ 
rous hedge foon forms itfelf. 

When the (hoot is bent down that is intended to be 
piaffed, it muft be cut half way through with the- bill: 
the cut muft be given (loping, femewhat downwards, 
and then it is to be wound about the. (lakes, and after 
this its fuperfluous branches are to be cut off as they 
(land out at the fides of the hedge. If for the firft; year or 
two, the field where a new hedge is made can be plough¬ 
ed, it will.thrive the better for it; but if the flubs are 
Very old, it is beft to cut them quite down, and to fe- 
cure them with good dead hedges on both fides, till the 
ffoots are grown up from them ftrong enough to plaff ; 
and wherever void fpaces are feen, new fets are to be 
planted to fill them up. A new hedge raified from fets 
in the common way, generally requires piaffing in about 
eight or nine years after, 

PLASSEY, is a grove near the city of Muxadab in 
'India, famous for a battle fought between the Engliff 
under Lord Clive and the native Hindoos under the 
Nabob Surajah Dowlah.' The Britiff army confided 
of about 3 200 men, of whom the Europeans did not 
exceed 900; while that of the Nabob confided of jo,coo 
foot, and 18,000 hoife. Notwithftanding this- great 
difproportion, however, Lord Clive effectually routed 
the Nabob and his forces, with the lofs of 3 Europeans 
and 26 Seapoys killed, and 5 Europeans and 40 Sea- 
poys wounded. The Nabob’s lofs was eftimatedat 
about 200 men, befides oxen and elephants. See 
Clive. 

PLASTEPv, or Em plaster, in pharmacy, an ex¬ 
ternal application of a harder confidence than an oint¬ 
ment ; 
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Plader. ment to be fpread, according to the different circum- 
- v - dances of the wound, place, or patient, either upon li¬ 
nen or leather. Sec Pharmacy, n° 613—635. 

Plaster, or Plaijler , in building, a compolition of 
lime, fometinies with fand, &c. to parget, or cover the 
nudkies of a building. See Pargeting and Stuc¬ 
co. 

Plaster of Paris, a preparation of feveral fpecies of 
gypfum dug near Mount Maitre, a village in the neigh¬ 
bourhood of Paris; whence the name. See Alabas¬ 
ter, Gypsum, and Chemistry, n° 635, &c. 

The bed fort is hard, white, fhining, and marbly ; 
known by the name of plajlerflone or parget of Mount 
Maitre. It will neither give fire with deel, nor ferment 
with aquafortis; but very freely and readily calcines in 
the fire into a fine plader, the ufe of which in building 
and ending ftatues is well known. 

The method of reprefenting a face truly in plader of 
Paris is this: The perfon whofe figure is defigned i* 
laid oil his back, with any convenient thing to keep off 
the hair. Into each nodril is conveyed a conical piece 
of diff paper, open at-both ends, to allow'of refpiration. 
Thefe tubes being anointed with oil, are fupported by 
the hand of an affidant; then the face is lightly oiled 
over, and the eyes being kept fhut, alabader frefn cal¬ 
cined, and tempered to a thinilh confidence with wa¬ 
ter, is by fpoonfuls nimbly thrown all over the face, till 
it lies near the thicknefs of an inch. This matter grows 
fenfibly hot, and in about a quarter of an hour hardens 
into a kind of dony concretion; which being gent¬ 
ly taken off, reprefents, on its concave furface, the mi¬ 
nuted part of the original face. In this a head of 
good clay may be moulded, and therein the eyes aie to 
be opened, and other neceffary amendments made. This 
fecond face being anointed with oil, a fecond mould of 
calcined alabader is made, confiding of two parts joined 
lengthwife along the ridge of the nofe: and herein may 
be cad, with the fame matter, a face extremely like the 
original. 

If finely powdered alabader, or plader of Paris, be 
put into a bafon over a fire, it will, when hot, affnme 
the appearance of a fluid, by rolling in waves, ) ielding 
to the touch, Aeaming, &c. all which properties it again 
lofes on the departure of the heat; and being thrown 
upon paper, will not at all wet it, but immediately dis¬ 
cover Ltfelf to be as motionlefs as before it was fet over 
the fire; whereby it appears, that a heap of fuch little 
bodies, as are neither fpherical nor othervvife regularly 
fliaped, nor fmall enough to be below' the difeernment 
of the eye, may, without fufion, be made fluid, barely 
by a fufficiently drong and various agitation of the par¬ 
ticles which compofe it; and moreover lofe its fluidity 
immediately upon the ceflation thereof. 

Two or three fpoonfuls of burnt alabader, mixed up 
thin with water, in a fliort time coagulates, at the bot¬ 
tom of aveffel full of water, into a hard lump, notwitH- 
danding the water that furrounds it. Artificers ob- 
ferve, that the coagulating property of burnt alabader 
will be very much impaired or lod, if the powder be 
kept too long, efpecially if in the open air, before it is 
made ufe of; and when it hath been once tempered 
with water, and differed to grow hard, they cannot, by 
any burning or powdering of it again, make it fervice- 
able for their purpofes as before. 

Vol. XV. 
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This matter, when wrought into veffels, &c. is ftill Pl.id.~r. 
of fo loofe and fpongy atextuie, that the air has eafy ' 
paffage through it. Mr Boyle gives an account, among 
his experiments with the air-pump, of his prepaiir.g a 
tube of this plader, clofed at one end and open at the 
other ; and on applying the open end to the cement, :is 
is ufually done with the receivers, it was found utterly 
impoflible to exhaud all the air out of it; for frelh air 
from without-preffed in as fad as the other, or internal 
air, was exhauded, though the fides of the tube were of 
a confiderable thicknefs.. A tube of iron was then put 
on the engine ; fo that being filled with water, the tube 
of plader of Paris was covered with it; and on ufing 
the pump, it was immediately feen, that the water paffed 
through into it as eafily as the air had done* when that 
was the ambient fluid. After this, trying it with Ve¬ 
nice turpentine inflead of water, the thing fucceeded 
very well; and the tube might be perfeflly exhauded, 
and would remain in that date feveral hours. After 
this, on pouring fome hot oil upon the turpentine, the 
cafe was much altered; for the turpentine melting with 
this, that became a thinner fluid, and in this date ca¬ 
pable of paffmg like water into the pores of the plader. 

On taking away the tube after this, it was remarkable 
that the turpentine, which had pervaded and filled its 
pores, rendered it tranfparent, in the manner that wa¬ 
ter gives tranfparency to that Angular done called oculus 
mundi. In this manner, the weight of air, under pro¬ 
per management, will be capable of making feveral forts 
of glues penetrate plader of Paris: and not only this, 
but baked earth, wood, and all other bodies, porous 
enough to admit water on this occafion. 

Plader of Paris is ufed as a manure in Pennfylvania: 
a letter from a gentleman in this country inferted in 
the 5th volume of the Bath Society Papers, reprefents its 
utility and which we fhall infert here for thefatisfadtion 
and information of our agricultural readers. “ The bed 
kind is imported from hills in the vicinity of Paris: it is 
brought down the Seine, and exported from Havre de 
Grace. I am informed there are large beds of it in the 
Bay of Fundy, fome of which I have feen nearly as good 
as that from Franee; neverthelefs feveral cargoes brought 
from thence toPhiladelphia have been ufed withoutfiffeft. 

It is probable this was taken from the top of the ground, 
and by the influens^of the fun and atmofphere diipoffeff- 
ed of th'e qualities neceffary for the purpofes of vegeta¬ 
tion. The lumps compofed of flat (hining fpecula are 
preferred, to thofe which are formed of round particles 
like fand: the Ample method of finding out the quality 
is to pulverize fome, and put it dry into an iron pot 
over the fire, when that which is good will foon boil, 
and great quantities of the fixed air efcape by ebulli¬ 
tion. It is pulverifed by fird putting it in a damping- 
mill. The finer its pulverization the better, as it will 
thereby be more generally diffufed. 

“ It is bed to fow it in a wet day. The mod ap¬ 
proved quantity for grafs is fix bufhels per acre. No 
art is required in fowing it more than making the dif- 
tribution as equal as pcffible on the fward of grafs. It 
operatesaltogether as a top manure,and therefore fliould 
not be put on in thefpring until the principal frods are 
over and vegetation hath begun. The general time for 
fowing with us is in April, May, June, July, Auguft, 
and even as late as September. Its effects will gene- 
D rally 
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Plafttr rally appear in 10 or 15 days; after which the growth The greater part of the philofophers who held the 
I of die grafs will be fo great as to produce a large exiftence of a plaftic nature, conftdered it not as an 

lc ~ burden at the end of fix weeks after fowing. agent in the ftrift fenfe of the word, but merely as an in- 

“ It mull be fown on dry land, not fubjetf to be ftrument in the hand of the Deity; though even among 
overflown. I have fown it on fand, loam, and clay, and them there were fome who held no fuperior power, and 
it is difficult.to fay on which it has bed anfwered, al- were of courfe as grofs atheifts as Democritus himfelft 
though the effefl isfooner vilible on fand. It has been Such was Strata of Lampfacus. This man was ortgi- 
u r ed as a manure in this Hate for upwards of twelve nally of the peripatetic fchool, over which he prefided 
years. Its duration may, from the belftnformation I many years, with no fmall degree of reputation for 
can colleft, be eftimated from feven to twelve years ; learning and eloquence. He was the firft and chief af- 
for, like other manure, its continuance very much de- fertor of what has been termed Hylozoic atheifm ; a fyf- 
pends on the nature of the foil on which it is placed. tem which admits of no power fuperior to a certain na~ 

“ One of my neighbours fowed fome of his graft tural or plajlic life, ejfential, ingenerable, and incorruptible, 
ground fix years ago, another four years ago ; a great inherent in matter, but without fenfe and confcioufnefs. 
part of my own farm was fown in May 1788. We That fuch was his doftrine we learn from Cicero, who 
regularly mow two crops, and pafture in automn ; no makes Velleius the Epicurean fay, “ Nec audiendus 
appearance of failure, the prefent crop being full as Strata qui Phyfcus appellatur, qui omnem vim divinam 
good as any preceding. I have this leafon mowed fifty in Natura fitam elfe cenfet, quse caufas gignendi, augen- 
aeres of red clover, timothy-grafs, white clover, &c. di, minuendive habeat, fed careat omni fenfu J.” .That t Nam- 
which was plaftered lad May, July, and September : Strato, in admitting this plaftic principle, differed wide- . 

many who faw the grafs eftimated the produce at two lyfrom Democritus, is apparent from thefollowing ac- ca p,’ I3t ’ 
tons per acre, but I calculate the two crops at three tons, count of him by the fame author: “ Strato Lampfaeenus 
Several ftripes were left in the different fields without negat opera deorum fe uti ad fabricandum mundum, 
plafter ; thefe were in a.meafure unproductive, being qutecunque fint docet omnia effe effedla nature:, nec ut 
fcarce v/orth mowing. In April 1788, I covered a ille, qui afperis, et levibus, et hamatis uncinatifque cor- 
piece of grafs land upwards bf two inches thick^with poribus concreta hjec effe dicat, interje&o inani; fomnia 
barn manure ; in the fame worn-out field I fowed pla- cen et haec effe Democriti, non docentis fed optantis 5 Acad, 
fter, to contrail it with the dung. I mowed the^dung- That the rough and fmooth, and hooked and crook- S 5 ' ' 1 j 
ed and plaftered land twice laft year and once this ; in ed, atoms of Democritus, were indeed dreams and do- 
every crop the plafter has produced the moft. You tages, is a pofition which no man will controvert; but 
will remember, in all experiments with.qlover, to^mix furely Strato was himfelf as great a dreamer when he 
about one-third timothy grafs feed ; it is of greats ad- made fenfation and intelligence refult from a certain pla- 
vantage in lerving as a fupport for the clover ; it very Hie or fpermatic life in matter, which is itfelf devoid of 
much facilitates the curing of clover, and wheacured is fenfe and confcioufnefs. It is, indeed, inconceivable, to 
a fuperior fodder. The plafteroperates equally as well ufe the emphatic language of Cudworth, “how any 
on the other graffes as on clover. Its effect is faift, to one in his fenfes fhould admit fuch a monftreus paradox; 
be good on wheat, if fown in the fpring; but I cannot as this, that every atom of dull has in itfelf as much 
fay this from experience. On Indian corn I know its vvifdom as the greateft politician and moft profound phi- 
operation to be great; we ufe it at the rate of a table- lofopher, and yet is neither confcious nor intelligent!” It 
fpoonful for a hill, put in immediately after dreffing. is to bepbferved of Strato likewife, that though he at- 
“ From fome accurate experiments laft year made tributed a certain kind of life to matter, he by no means 
and reported £0 our Agricultural Society, it appears allowed of one common life as ruling over the whole ma- 
that nine bufhels of additional corn per acre were pro- ter ial univerfe. He fuppofed the feveral parts of matter 
duced by this method of ufing plafter.” to have fo many feveral plaftic lives of their own, and 

PLASTERING. See Pargetting. feemsj to have attributed fome,thing to chance in the t Cud. In*, 

PLASTIC, denotes a thing endowed with a for- production and prefervation of the mundane fyftem. Syft. ed. 
mative power, or a faculty of forming or falhioning a In denying the exiftence of a God, perpetually di- 
mafs of matter after the likenefs of a living being, renting his plaftic principle, and in fuppofmg as many 1 ‘ 
PusTtc-Nature, a certain power by which, as an of thefe principles as there are atoms of matter, Strato C3 ^" ' 
inftrument, many philofophers, both ancient and mo- deviated far fiom the doftrine of Ariftotle. The great 
dern, have fuppofed the great motions in the. corpo- founder of the peripatetic fchool, as well as bis apoftate 
real world, and the various proceffes of generatopn difciple, taught that mundane things are not effected by 
and corruption, to be perpetually carried on. fortuitous mechanifm, but by fuch a nature as arts regru- 

Among "the philofophers of Greece, fuch a power larly and artificially for ends ; yet he never confiders this 
was almofj^univerfally admitted. Itfeems, indeed, to nature as the higheft principle, or fupreme Numen, but 
have been rejected only by the followers of Democritus as fubordinate to a perfeft mind or intellefl ; and he 
and Epicurus, who talk as if they had thought gravity exprefsly affirms, that “ mind , together with nature, 
effential to matter, and the fortuitous motion of atoms, formed or fafhioned this univerfe.” He evidently con- 
which they held to have been from eternity, the fource fiders mind as the principal and intelligent agent, and 
not only of all the regular motions in the univerfe, but nature as the fubfervient and executive inftrument. In- 
alfo of the organization of all corporeal fyftems, and deed, we are ftrongly inclined to adopt the opinion of 
even of fenfation and intelleSion, in brutes and in men. the learned Mofheim, who thinks that by nature Ari- 
It is needlefs to fay, that thofe men, whatever they ftotle meant nothing more than that or 

might profefs, were in reality atheifts.,; and Democritus, animal heat, to which he attributes immortality, and of ^ ReGcne * 
it is univerfally known, avowed his atheifm, which he exprefsly fays J that all things are full. Be ntmaUib* 

this iii.cap. X14 
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Ptaftic. this as it may, lie always joins God and nature toge- 

S-_ v - ther, and affirms that they do nothing in vain. The 

fame doftrine was taught before him by Plato, who af¬ 
firms that “ nature, together with reafon, and accord¬ 
ing to it, orders all things.” It mult not, h wever, be 
concealed, that Plato feems to have attributed intelli¬ 
gence to the principle by which he iuppofed the world 
to be animated; for Chtlcidius commenting on the 
Jfe£l53- TimxusJ, thus expreffes himfelf: “ Hoec eft ilia ratio- 
nabi/ii anima mundi, quae gemina juxta meliorem natu- 
ram veneratione tutelam praebet inferioribus, divinis dif- 
pofitiombus obfequens, providentiam nativis impertiens, 
seternorum fimilitudine propter cognationem beata.”— 

8 De Dog- Apuleius, too, tells us||, “ Illam cadeftem animam, fon- 
mate Pla- tern animarum omnium, optimam virtutem efl'e genetri- 
tonis. cem, fubferviri etiam Fabricatori Deo, etpracfto elfe ad 
omnia inventa ejus.” Platopronour.dat. 

This doftrine of Plato has been adopted by many 
moderns of great eminence both for genius and for 
learning. The celebrated Berkeley biftiop of Cloyne, 
after giving the view of Plato’s anima mundi , which the 
reader will find in our article Motion, n° 10, thus re- 
• s; r ; s n o commends the ftudy of this philofophy* : “ If that phi- 
338. lofopher himfelf was not read only, but ftudied alfo with 
care, and made his own interpreter, I believe the pre¬ 
judice that now lies againft him fhould foon wear off, 
or be even converted into high efteem, for thofe exalt- 
ted notions, and fine hints, that fparkle and fliine 
throughout his writings ; which feem to contain not on¬ 
ly the molt valuable learning of Athens and Greece,but 
alfo a treafure of the moft remote traditions and early 
feience of the eaft.” Cud worth, and the learned author 
of Ancient Metaphyfics , are likewife ftrenuous advocates 
for the Ariftotelian doftrine of a plaftic nature diffufed 
through the material world; (fee Metaphysics, 
n° 200, 201, 202.): and a notion very fimilarhas late¬ 
ly occurred to a writer who does not appear to have bor¬ 
rowed it either from the Lyceum or the Academy. 

This writer is Mr Young, of whofe a&ivefubjlance, and 
its agency in moving bodies, fome account has been 
given elfewhere, (fee Motion). As a mere unconfci- 
ous agent, immaterial, and, as he expreffes himfelf, im- 
mentali it bears a ftriking refemblance to the plajlic na¬ 
ture or vegetable life of Cudworth : but the author holds 
it to be not only the principle of motion, but alfo -the 
bafts or fubftratum of matter itfelf; in the produftion of 
which, by certain motions, it may be faid to be more 
ftriftly plajlic than the hylarchical principle, or vis genitrix, 
of any other philofopher with whofe writings we have 
any acquaintance. Though this opinion be Angular, 
yet as its author is evidently a man who thinks for him¬ 
felf, unawed by the authority of celebrated names, and 
ns one great part of the utility of fuch works as ours 
confifts in their ferving as indexes to fcience and litera¬ 
ture, we Ihall lay before our readers a fhort abftraft of 
the reafonings by which Mr Young endeavours to fup- 
port his hypothefis, and we (hall take the liberty of re¬ 
marking upon thofe reafonings as we proceed. 

The author, after a fhort introduftion, enters upon his 
} AnEffay wor ^i> * n a chapter entitled, Analyjts of Matter in ge- 
on the neral. In that chapter there is little novelty. He treats, 
powers as others have done, of primary and fecondary qualities, 
and me- and adheres too clofely to the language of Locke, when 
chanifm of 

nature. _ 


lie fays, that “ the nature of bodies fignifies the aggre¬ 
gate of all thofe id as with which they furnilh us, and 
by which they are made known.” To fay the belt of it, 
this fentence is inaccurately expreffed. An aggregate 
of ideas may be occafioned by the impulfe of bodies on 
the organs of fenfe, but the effeft of impulfe cannot be 
that which impels. We lhould not have made this re¬ 
mark, which may perhaps be deemed captious, were we 
not purfuaded that the vague and inaccurate ufe of terms 
is the fource of thofe miltakes into which, we cannot 
help thinking, that the very ingenious author has fome- 
times fallen, Havingjuftly obferved, that we know no¬ 
thing directly of bodies but their qualities, he proceeds 
to inveftigate the nature of folidity, 

“ Solidity (he fays) is the quality ofbody which prin¬ 
cipally requires our notice. It is that which fills exier.- 
fion, and which refills other folids, occupying the place 
which it occupies; thus making extenfion and figure real, 
and different from mere fpace and vacuity. If the fe¬ 
condary qualities of bodies, or their powers, varioufly to 
affeft our fenfes, depend on their primary qualities, it is 
chiefly on this of folidity; which is therefore the moft 
important of the primary qualities, and that in which the 
effence of body is by fome conceived to confift. This 
idea of folidity has been judged to be incapable of any 
analyfis; but it appears evident to me (continues our 
author), that the idea of folidity may be refolved into 
another idea, which is that of the power of refilling 
within the extenfion ofbody. Hence it becomes unne- 
ceffary, and even inadmilfible, to fuppofe that folidity in 
the body is at all a pattern or archetype of our fenfation." 

That folidity in the body, and we know nothing of fo¬ 
lidity any where elfe, is no pattern of any fenfation of 
ours, is indeed moft true, as we have fiiown at large in 
another place, (fee Metaphysics, n° 44 and 171) : 
but to reconcile this with what our author afferts imme¬ 
diately afterwards, that “ folidity is no more in bodies 
than colours and flavours are, and that it is equally with 
them a fenfation and an idea,” would be a talk to which 
our ingenuity is by no means equal. He affirms, indeed, 
that folidity, as it is faid to be in bodies, is utterly in- 
comprehenfible ; that we can perfeftly comprehend it as 
a fenfation in ourfelves, but that in bodies nothing more 
is required than a power of aftive refiftance to make up-- 
on our fenfes thofe impreffions from which we infer the 
reality of primary and fecondary qualities. This power 
of refiftance, whether it ought to be called aftive or paf- 
five, we apprehend to be that which all other philofo- 
phers have meant by the word folidity ; and though 
Locke, who ufes the words idea and notion indiferiminate- 
ly, often talks of the idea of folidity, we believe our au¬ 
thor to be the firft of human beings who has thought of 
treating folidity as a fenfation in the mind. 

Though it is wrong to innovate in language, when 
writing on fubjefts which require much attention, we 
mull, however, acknowledge it to be unworthy of in¬ 
quirers after truth to difpute about the proper or impro¬ 
per ufe of terms, folong as the meaning of him who em¬ 
ploys them can be eafily difeovered. We Ihall, therefore, 
follow our author in his endeavours to afeertain what 
this power of refiftance is which is commonly known by 
the name of folidity. All power he juftly holds to be ac¬ 
tive ; and having, by an argument (a) of which wc do 
D 2 not 


“ (a) wc can only conceive of folidity as being a refiftance of the parts of any body, to a power which endea¬ 
vours 
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Plaflic. not perceive the force, attempted to prove that it is by analyfis may be carried on ad infinitum, the only pofitivs Piafdc. 

' v an inward poio.r, and not by its inertia, that one body idea which is fi'ggefted by atoms, or the parts of atoms, 

prevents another from occupying the fame place with is the idea of a refilling power. That this power of re- 
itfe'f, he natura'ly enough infers matter to be eifenti- fiftance, which conititutes what is vulgarly called the 
ally a&ive. “ But the activity of matter is to be folidity of bodies, may not be abfolutely impenetrable, 
confidered in a certain limited fenfe, and its inert- he attempts to prove, by fhoving that refiftance doe? 
nefe is to be regarded in another, limited fenfe ; fo in fad take place in cafes where impenetrability, and 
that thefe are compatible within their refpedive limits, even folidity, are not fuppofed by any man. 

The adivity of body may be confideied as belong-. “ Let us endeavour (fays he) to bring together two 
ing to the parts of a compound its inertia as the like poles of a magnet, and we (hall experience a refift- 
inertia formed of thofe parts. The adions of the ance to their approximation. Why, then, may not a 
parts are everywhere oppofed to each other, and equal; piece of iron, which between our fingers,refills their co- 

and hence refults the inadivity of the whole.” ming together, refill by an efficacyperfedly fimilar, tho' 

Solidity alone of the primary qualities being po- more ftrongly exerted ? Ifinagnetifm were to ad upon 
fitive, and peculiar to bodies, and our author having,re- our bodies as upon iron, we fliould feel it; or were mag- 
folved this into action or power, it follows, by his nets endowed with leniation, they would feel that which 
analyfis, that the essence of body is reduced to power refills their nearer approach. The refilling extenfioo 
likewife. But, as he properly obferves, power is an between the two magnets is permeable to all the rays of 
idea of refledion, not acquired by the fenfes, but fug- light, and refleding none is therefore unfeen ; but it is 
gelled by thought Hence our knowledge of real ex- eafy to conceive that the fame power which refills the 
illence in body mull be fuch as is fuggelled to us by our approach of the iron might refill and refled fome rays 
thoughts exercifed about our fenfations. “ We are of light. We fhculd then have a vifible objed, interpo- 
capable of ading atid producing changes in appear- fed between the two magnets, as we have before fuppo- 
ances ; and this faculty, which we experience to exift fed it might be a tangible one. It is likewife eafy to 
in ourfelves, we call power. We are confcious of the conceive that which is tangible and vifible fo applied tp 
exertion of our own power ; and therefore, when we our organs cf tailing, ofl’melling, and of hearing, as 
fee action or change happen without any exertion of to excite ideas of flavours, odours, and founds,- Thus 
ours, we refer this to other powers without us, and ne- we fee that an adion, in which no fuppofition cf foli- 
ceflarily conclude the power to exift where the change dity or impenetrability is involved, may be conceived to 
begins or the adion is exerted. This power, then, affume aU the qualities of matter, by only fuppofmg a 
.referred to bodies, mull exift in them, or it can exift no familiar effed extended in its operation.” 
where.” This reafoning is exceedingly ingenious, though per- 

In two chapters, which might eafily have been com- haps not original; but what is of more importance, 

- preffed into one not fo long as the ftiorteft of them, our it does not approach fo near to demonftratioa as the au- 
author analyzes atoms or the primary particles of matter, tlior feerns to imagine. If magnets operate by means 
and ftrenuoully oppofes their impenetrability. He allows of a fluid ifluing from them (fee Magnetism, chap, 
that there are atoms of matter not divifible byany known 3.), thofe who hold the folidity or impenetrability of 
force ; but as thefe, however fmall, mull Hill be concei- matter will maintain, that each atom of the magnetijC- 
ved as having extenfion, each of them mull be compo- fluid is folid and impenetrable. That we do not fee nor 
fed of parts held together by the fame power which feel thefe atoms, will be confidered as no argument that 
binds together many atoms in the fame body. This they do not exift; for we do not fee, nor in a clofe room 
power, indeed, he acknowledges to operate much more feel, the atoms of the furrounding atmofphere; which 
forcibly when it cements the parts of a primary atom yet Mr Young will acknowledge to have a real exiftence, 
than when it makes many atoms cohere in one mafs ; and to be capable of operating upon our fenfes of hear- 
but ftill it operates in the fame manner : and as the ideal ing and fisaelling. Let us, however, fuppofe, that by this 

reafoning 


vours to fepar ale them, or to bring them nearer together. Now, that which refills any power, and prevents its 
cffeift, is alfo a power. By refiftance, I mean here an adtive refiftance, fuch as an animal can employ againft an 
animal. If a horfe pulls againft a load, he draws it along ; but if,he draws againft another horfe, he is put to a 
Hand, and his endeavour is defeated. When any endeavour to change thefttuation of the parts of any folid is in 
like manner prevented from taking effedt, and the parts retain their fituation, the fituaticn has plainly been pre¬ 
ferred by an adtive refiftance or power, equivalent to that which was fruitlefsiy exerted on them.” 

Such is our author’s reafoning to prove that matter is efllntially adtive, and that from this adlivity refults our 
notion of its folidity : but does he not here confound folidity with hardnefs, and impenetrability with cohefion ? He 
certainly does ; for water is as folid, in the proper fenfe of the word, as adamant, an 1 the particles of air as the 
particles of iron. The parts of water are, indeed, feparated with eafe, and thofe of adamant with difficulty ; but 
it is not becaufe the latter have more folidity than the former, but becaufe the power of coh-iion, whatever it may 
be, operates upon them with greater force. Solidity is an attribute of a wiv Je ; hardnefs and foftnefs refults 
from the-fohefion of parts, i. -We donotat all perceive the propriety of the fimile of the horfe pullin'? a load, and 
afterwards pulling againft another horfe. Is it becaufe both horfes are aSive th .t one of them cannot prevail againft 
the other, and becaufe the load is inactive that either of them may drag along a mafs of iron of half a tun weight ? 
If fs, double or triple the mafs, and a very ftiange phenomenon will be the refult; for we fiiall have an adlive 
whole compounded cf two cr three inactive parts,, even though thofe parts fttould not be in contact} 
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Plaflic. reafoning he has eftablifhed the non-exiftence of every 
" v thing In the primary atoms of matter but aflive powers 
of refiftance, and let us fee how he conceives the aftions 
of thele powers to conflitute what gives us the notion of 
inert and folid body; for that we have fuch a notion 
cannot be denied. 

To act he allows to be an attribute, and juftly ob- 
fet ves, that we cannot conceive an attribute to exift with¬ 
out a fubftance. “ But (fays he) we have traced all 
phenomena to aflion as to a generic idea, comprehend¬ 
ing under it all forms of matter and motion as ipecies of 
that genus. By this analyfis, that complex idea we 
.have ufually denominated matter, and confidered as the 
fubftance or fubftratum to which motion appertained as 
an attribute, ft found to change its charafter, and to be 
itfelf an attribute of a fubftance effentially aftive, of 
which one m dification of motion produces matter and 
another generates motion.” The aflion of this fubftance 
Mr Young determines to be motion (fee Motion, 
n° 16.); and he proceeds to inquire by what kind of 
motion it produces matter, or inert and refilling 
atoms. s 

“ Whatever portion of the active substance is 
given to form an atom, the following things are necef- 
fary to be united in fuch portion of aflive fubftance: 
iji, It mull in. fome refpedt continually move ; for 
otherwife it would lofe its nature, and ceafe to be ac¬ 
tive. 2 dly, It mull alfo in fome other refpedt be at reft, 
for otherwife it would not form an adtive atom. 3 dly. 
It mull preferve unity within itfelf.” The author’s 
proof of the firft of tbefe pofitions we have given elfe- 
where. The fecond he holds to be felf-eyident; and the 
third he thinks eftablifhed by the following reafoning: 

Solidity is the refult of thofe aflims among the parts 
of any whole, whereby the unity of the whole is preferr¬ 
ed within itfelf. Several uncohering things maybe 
.united by an external band: this does not conftitute 
thefe one folid; it may be one bundle : but if leveral 
things cohere, and have a unity preferved within them- 
felves, they become one folid. An atom is the leaft 
.and moll Ample folid.” 

Having thus proved the neceffity of thefe three re- 
quifites to the formation of an atom, he obferves, that 
“ the two firft can only be united in a rotation of the 
portion of active fubftance about a center or axis at reft. 
By fuch a motion, all the parts fucceffively occupy different 
places in the orbit of rotation, and therefore move ; the 
centre round w r hich they revolve being at reft, the whole 
portion is alfo at reft ; and thus the portion is at once 
moving and quiefeent, as is required. The fame kind 
of motion will alfo fulfil the terms of the third requfite; 
fora fubftance having a revolving motion around its own 
centre, preferves its unity byreafon of all the parts pre- 
ferving the fame relation to the centre : and further, a 
motion of the aflive fubftance about a centre or axis will 
be an aflivity in the fame orbit, which will aft upon and 
refill whatever fha'l interfere to oppofe its aflivity, or 
.deftroy the unity of the fphere, by diverting thecourle 
of the rev iving motions. The aflivity or motion of a 
portion of active substance about a centre will, 
therefore, give folidity to fuch portion ; for it will give 
it unity and refiftance, and in a manner tie together all 
the parts, forming them into one maf; ab :ut their c m- 
mon centre : for they m ve or are aclive not towards the 
centre, in which cafe they would he loft in non-exten- 


fion ; nor from the centre, where they would diftlpate in Plaftic. 
boundlefs fpace ; but about the centre, prelerving the v ' 
fame limits of extenfion : and being in this way active, 
they in this wav refit any other aflivity oppofed to 
them, that is, they refill any aftion which tends to pene¬ 
trate or divide this fphere of revolving aflivity. There¬ 
fore, fince any portion of aftive fubftance does, by revol¬ 
ving about a centre, become an united, refilling, and 
quiefeent whole, the fma.lell portions of the active 
substance which have fuch motions will become atone, 
or make the fmalleft portions of matter.” 

Having thus Ihown to his own fatisfaflion how atoms 
of matter are formed, he next explains what, at firft he 
confeftesmay have appeared a paradox, “how the active 
substance, retaining i’.s own nature and effential pro¬ 
perties, continuingimmaterial, unfolid, and aflive, puts 
on at the fame time the form of matter, and becomes 
material, folid, and inert. A fphere of revolving aftive 
fubftance, as it revolves continually about a centre, and 
as parts of the fubftance, are confidered as fucceffively 
palling through every point in the orbit; confidered 
thus in its parts, and in its motions, it is active sub¬ 
stance, immaterial, and unfolid ; but the whole fphere, 
confidered unitically, colleftively, and as quiefeent, i > x 

ki this point of view a fslid atom, material, and in¬ 
ert.” 

Such is the aflive fubftance of Mr Young, and fuch 
his theory of the formation of matter. That he has 
not with fervility copied from the ancients, every reader 
of his book, who is not an abfolute ftranger to Greek 
and Roman literature, will readily acknowledge; and yet 
if his theory be well founded, he has difeovered a mid¬ 
dle lubftance between mind and matter, more properly 
plajlic than Ariftptle or Plato, Cudworth or Berkeley, 
ever conceived. But truth compels us to add, that to 
us his theory appears to labour under infuperable objec¬ 
tions, That there may be in the univerfe a fubftance ef- 
fentially aftive, and at the fame time not intelligent, is 
a propofition which we are by no means inclined to con¬ 
trovert. Vaiious phenomena, both in vegetable and 
animal life, lead us to fufpeft that there is fuch a fub¬ 
ftance ; but it does not follow that we are inclined to 
adopt our author’s doftrine refpefting the formation of 
matter. He conceives his proof, indeed, to be “ in its 
nature not at all imperfeft, or to iall.fhort of demon- 
ftration; and if any one refufe it, he thinks it will be 
neceffary for him to ihow, either that the explanation 
offered is not fufficient, or that fome other explanation 
will ferve equally well.” 

To (how that the explanation offered is not fufficient, 

Will not, we apprehend, be a very- arduous talk ; but we 
have t:o inclination to attempt ourfelves another expla¬ 
nation, becaufe we believe that of the formation of mat¬ 
ter no other account can be given than that which re- 
folves it into the fat of the Creator. That it cannot be 
formed by the motion of an immaterial fubftance in the 
manner which our author has very clearly deferibed, 
feems to be a truth fo evident as not to admit of proof; 
for if motion be, as he defines it, a change of place, 
every thing that is moved mull have the quality of ex¬ 
tenfion. But all the parts of this aclive fubftance which 
are given to form an atom, move round a centre, and are 
exprefsly faid to occupy fucceffively different places in 
the orbit of rotation. Every ore of thefe parts, there¬ 
fore, is an extended being : and fine*, according to our 

author. 
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author, folidity is nothing but an ail'mepower of refin¬ 
ance, and the parts of this active fubftance, in their ro¬ 
tation round their centre, all upon and ref/l whatever 
interferes to oppofe their activity, it follows that each of 
thefe parts is likewife a folid being. But, in the opinion 
of Mr Young himfelf, and of a'd mankind, whatever is 
extended and folid is material. This theory, therefore, 
exhibits a procefs in which atoms are formed of a fub¬ 
ftance, which, though it is faid to be aSive, immaterial, 
and unfolid, appears, when narrowly infpeCted, to be 
nothing elfe than a collection of thofe very atoms of 
which the author pretend* to explain the formation. Mr 
Young, who examines and very freely cenfures fome of 
the dcCtrines of Newton and others, is too much a man 
of Icience to be offended at us for dating objections to 
a theory which is quite new, to a transformation which 
he himfelf acknowledges may to many “ appear not on¬ 
ly problematical and difficult to conceive, but wholly 
impoffible, and implying contradictions abfolutely and 
for ever irreconcilsable.” Whether this be a juft charac¬ 
ter of it our readers muft determine ; but if we did not 
believe the author to be a man of ingenuity, we fhould 
not have introduced him or his work to their acquain¬ 
tance. 

Plastic Art, the art of rep.refenting all forts of fi¬ 
gures by the means of moulds. This term is derived 
from the Greek word which fignifies the “ art 

of forming, modelling, or catling, in a mould.” A 
mould in general is a body that is made hollow for that 
purpofe. The artift makes ufe of them to form figures 
in bronze, lead, gold, filver, or any other metal orfu- 
fible fubftance. Th'e mould is made of clay, ftucco, or 
other compofition, and is hollowed into the form of the 
figure that is to be produced; they then apply the jet, 
which is a fort of funnel, through which the metal is 
poured that is to form the figures, and that is called run¬ 
ning the metal into the mou’d. 

It is in this manner, but with muclrpraCtice and at¬ 
tention, that the artift forms, i. Equeftrjan and pedef- 
trian ftatues of every kind ; 2. Groups; 3. Pedeftals ; 
4. Bafs reliefs; 5. Medallions; 6. Cannons, mortars, and 
other pieces of artillery ; 7. Ornamentsof architecture, 
as capitals, bafes, &c.; 8 Various forts of furniture, as 
luftres, branches, &c. in every kind of metal: and in the 
fame manner figures are call in ftucco, plafter, or any 
other fufible matter. See Plaster of Paris. 

Wax being a fubftance : that is very eafily put in fu- 
fion, plaftic makes much ufe of it. j/There are impref- 
fions which are highly pleafing in coloured wax, of me- 
dallionsh baffo and alto relievos, and of detached figures; 
which, however, are fomewhat brittle. But this mat¬ 
ter has been carried too far: they have not only form¬ 
ed mou’ds to reprefcnt the likenefs and the bud of a li¬ 
ving perfon, by applying the plafter to the face itfelf, 
and aftei wards calting melted wax into the mould ; but 
they have alfo painted that waxen bull with the natural 
colours of the face, and have then applied glafs eyes and 
natural hair; to which they have joined a (luffed body and 
limbs, with hands cf wax ; and have, laftly, dreffed their 
figure in a real habit; and by thefe means have produ¬ 
ced an objeCt the moft (hocking and deteftable that it is 
poffibleto conceive. It is not a ftatue, a buft, a natural 
refemblance that they form ; but a dead body, alifelefs 
countenance, a mere carcafe. The ftiff air, the inflex¬ 
ible mufcles, the haggard eyes of-glafs, all contribute to 
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produce an objeCt that is hideous and difguftful to every P. 
man of tafte. Figures like thefe offend by affording too 
exaCl an imitation of nature. In no one of the polite 
arts ought imitation ever to approach fo near the truth 
as to be taken for nature herfelf. Illufion muft have its 
bounds ; without which it becomes ridiculous. 

There is another invention far more ingenious and 
pleafing, which is that wherein M. Lippart, antiquary 
and artift at Drefden, has fo much excelled. He has found 
the means of refembling, by indefatigable labour, great 
expence, and infinite tafte, that immenfe number of 
ftones, engraved and in camaieu, which are to be feen in 
the moft celebrated cabinets. He has made choice of 
thofe that are the moft beautiful; and, with a pafte of his 
own invention, he takes from thefe ftones an impreffion 
that is furpnfingly accurate, and which afterwards be¬ 
come as marble; thefe impreffions he calls pafi. He then 
gives them a proper colour, and inclofes each with a 
gold rim ; and, by ranging them in a judicious order 
forms of them an admirable fyftem, They are fixed on 
pafteboards, which form fo many drawers, and are 
then inclofed in cafes, which reprefent folio volumes, 
and have titles wrote on their backs; fo that thefe fic¬ 
titious books may conveniently occupy a place in a 
library. Nothing can be more ingenious than this in¬ 
vention ; and, by means of it, perions of moderate for¬ 
tune are enabled to make a complete collection of all 
antiquity has left that is excellent < f this kind ; and the 
copies are very little inferior to the originals. 

There is alfo another method of taking the impref¬ 
fions of camaieus, medals, and coins, which is as fol¬ 
lows : They walh or properly clean the piece whofe im¬ 
preffion is to be taken, and furround it with a border of 
wax. They then diffolve ifinglafs in water, and make 
a decoCtion of it, mixing with it fome vermilion, to give 
it an agreeable red colour. They pour this pafte, when 
hot, on the (tone or medal, to the thicknefs of about the 
tenth part of an inch ; they then leave it expofed to the 
fun, in a place free from duft. After a few days this 
pafte becomes hard, and offers to the eye the moft ad¬ 
mirable and faithful reprefentation of the medal that it 
is poffible to conceive : they are then carefully placed 
in drawers ; and thoufands of thofe impreffions, which 
comprehend many ages, may be included in a fmall 
compafs. 

The proficients in plaftics have likewife invented the 
art of cafting in a mould papier mache or diffolved pa¬ 
per, and forming it into figures in imitation of fculpture, 
of ornaments and decorations for ceilings, furniture, &c. 
and which they afterwards paint or gild. There are, 
however, fome inconveniences attending this art ; as, 
for example, the imperfections in the moulds, which 
render the contours of the figures inelegant, and pive 
them a heavy air : thefe ornaments, moreover, are°not 
fo durable as thofe of bronze or wood, feeing that in a 
few years they are preyed on by the worm. 

The figures that are given to porcelain, Delft ware, 

&c. belong alfo to plaftics ; for they are formed by 
moulds, as well as by the art of the fculptor and turner ; 
and by all thefe arts united are made vafes of every 
kind, figures, groups, and other defigns, either for ufe 
or ornament. 

l‘rom this general article the reader is referred to 
Foundery, Cast, Glazing, Porcelain, Patier- 
Mache, Pottery, Delft Ware. 
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Plata. PLATA, the name of a very great river of South 

“- y ' America, running through the province of Paraguay ; 

whence the whole country is fometimes called Plata ; 
though this name is ufually bellowed only upon a part 
of Paraguay. In the latter fenfe it comprehends all 
that country bounded on the ea!l and louth-eall by the 
Atlantic Ocean; on the fouth, by Terra Magellanica ; 
on the well by Tucuman; and on the north, by the 
provinces of Paraguay Proper and Parana. The great 
river La Plata, from which the country has its name, 
was firll difcovered in 1515, by Juan Diaz de Solis; 
but denominated La Plata by Sebaflian Gabato, from 
the great quantity of the precious metals he procured 
from the adjacent inhabitants, imagining it was the pro¬ 
duce of the country, though in fait they brought it from 
Peru. 

The country lies between 32 0 and 37 0 of fouth la¬ 
titude. The climate is plealant and healthy. Their 
winter is in May, June, and July, when the nights are 
indeed very cold, but the days moderately warm ; the 
froll is neither violent nor lading, and the fnows are ve¬ 
ry inconfiderable. 

The country confills moflly of plains of a vail ex¬ 
tent, and exceeding rich foil, producing all forts of Eu¬ 
ropean and American fruits, wheat, maize, cotton, fu- 
gar, honey, &c. and abounding with fuch excellent pa- 
flures, that the beads brought hither from Spain are 
multiplied to fuch a degree, that they are all in com¬ 
mon, no man claiming any property in them, but every 
man takes what he hath occafion for. The number of 
black cattle, efpecially, is fo prodigious, that many thou- 
fands of them are killed merely for their hides, every 
time the fhips go for Spain, and their carcafes left to 
be devoured by wild beads and birds of prey, which are 
alfo very numerous. Sometimes, when they cannot 
vend their hides, they will kill them for their tongues; 
and thofe who care not to be at the trouble to fetch 
them from the plains, may buy them for a trifle. There 
is a curious account in Lord Anfon’s voyage of the 
manner of hunting them on horfeback ; and of catching 
and killing them, by throwing a noofe on their horns at 
full gallop, the horfes being trained to the fport. Horfes 
are no lefs numerous, and in common like the other 
cattle; fo that a man may have as many as he pleafes 
for the catching; and of thofe that are already broke, 
one may buy fome of the bed, and of the true Spanilh 
breed, for a piece-of-eight per head. Wild-fowl alfo is 
in great plenty here ; partridges in particular are more 
numerous, and as large and tame as our hens, fo that 
one may kill them with a dick. Their wheat makes 
the fined and whited of bread; and, in a word, they 
feem to want for nothing here, efpecially the natives, 
but fait and fuel. The former the Spaniards have 
brought to them from other parts; and the latter they 
fupply themfelves with, by planting vafl numbers of 
almond, peach, and other trees, which require no o'ther 
trouble than putting the kernels into the ground, and 
by the next year, we are told, they begin to bear fruit. 
The return for European commodities is fo great here, 
that it almod exceeds belief; an ordinary two-penny 
knife fetching a crown, and a gun of the value of 10 or 
12 (hillings 20 or 30 crowns, and fo of the red. 

The river Plata rifes in Peru, and receives a great 
many others in its courfe; the chief of which is the 
Paraguay. The water of it is faid to he very clear and 
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fweet, and to petrify wood; and contains fuch plenty Plata:*, 
and variety of filh, that the people catch great quan- Platalea, ^ 
tities of them without any other indrument than their v 
hands. It runs moflly to the fouth and louth-eaA; 
and is navigable the greater part of its courfe by the 
larged veflels, and full of delightful ifiands. All along 
its banks arefeen the mod beautiful birds of all kinds ; 
but it fometimes overflow's the adjacent country to a 
great extent, and is infeded by ferpents of a prodigious 
bignefs. From its junftion with the Paraguay to its 
mouth is above 200 leagues. We may form fome judge¬ 
ment of its largenefs by the width of its mouth, which 
is faid to be about 70 leagues. Before it falls into the 
Paraguay it is called Panama. See Panama. 

PLATAEAL (anc. geog.), a very flrong town of 
Bceotia, in its fituation expofed to the north wind (The- 
ophraflus) ; burnt to the ground by Xerxes (Herodo¬ 
tus, Judinus); mentioned much in the courfe of the 
Perfian war: Famous for the defeat of Mardonius, 
the. Perfian general; and for the mod fignal vi&ory of 
the Lacedemonians and other Greeks under Paufanias 
the Lacedemonian, and Aridides an Athenian general 
(Nepos, Diodorus, Plutarch) ; in memory of which the 
Greeks erected a temple to Jupiter Eleutherius, and in- 
flituted games which they called Eleutheria ; and there 
they fhow the tombs of thofe w'ho fell in that battle 
(Strabo). It flood at the Loot of mount Cithaeron, 
between that and Thebes to the north, on tire road to 
Athens and Megara, and on the confines of Attica and 
Megaris. Now in ruins. 

PLATALEA, the Spoonbill, in ornithology, a 
genus belonging to the order of grallae. The beak is 
plain, and dilates towards the point into an orbicular Plate 
form; the feet have three toes, and are half palmated. cccxcvu. 
There are three fpecies diflinguidied by their colour: 
and of thefe fpecies there are three varieties; two of 
which is called the white fpecies, and one of the rofeate. 

1. The white fpecies, which Linnaeus calls platalea leu- 
corodia , is about the fize of a heron, but fomewhat fhorter 
in the neck and legs. The bill is more than half a foot 
long, and, like that of the red of the genus, is fhaped like 
a fpoon: the colour of the bill is very various, being 
in fome birds black, in others brown, and fometimes 
fpotted; from the bafe to two-thirds of its length fe- 
veral indentations crofs it, the rifing parts of which are 
of a dark colour : the tongue is fhot t and heart-lhaped : 
the irides are grey: the fkin of the lore round the eyes 
and of the throat is bare and black : the plumage is en¬ 
tirely white, though there have been fpecimens where 
the quills were tipped with black : the legs are general¬ 
ly either black or of a greyifb brown colour-; between 
the toes there is a membrane connedted to the outer- 
one as far as the fecond, and to the inner as far as the 
fird joint. 

“ This bird (fays Mr Latham) is found in various 
parts of the old continent, and from die Ferro ifles near 
Iceland to the Cape of Good Hope. It frequents the 
neighbourhood of the fea; and has been met with on 
the coads of France : at Sevenhuys, near Leyden, once 
in great plenty, annually breeding in a wood there. 

The ned is placed on high trees near the feu-dJe. The 
female lays three or four white eggs, powdered with a 
few pale red fpots, and of the fize of thofe of an hen. 

Theyare very noify during breeding-time,like-onr rooks j 
are feldom found high up the rivers, chiefly frequenting 
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Platalea, the mouths of them. Their food is fifh, which they are heads, fucceeded by round rough balls of feed. It is a 
Piatanus. not unfrequently to take from otlier birds, in the native of Virginia and other parts of North America ; 

manner of the bald eagle; alfo mufcles and other (hell- where it attains an enormous fize, and is remarkable for 
fifh being found in greateft numbers where thefe are plen- having its ftem all of an equal girt for a confiderable 
ty ; and they will alfo devour frogs and fnakes, and even, length: we have an account of l'ome trees being eight 
grafs and weeds, which grow in the water, as well as or nine yards in circumference, and which, when felled, 
the roots of reeds. They are migratory, retiring to the afforded 20 loads of wood. The varieties of thefe two 
warmer parts as the winter approaches, and are rarely^ .fpecies are the Spanifh or middle plane-tree, having re- 
feen in England. Their flefh is (aid to have the flavour of!? markably large leaves of three or five narrower feg- 
a goofe, and is eaten by fome, and the young birds have ' >ments ; and the maple-leaved plane-tree, having fmaller 
been thought good food. By many authors they are leaves, fomewhat lobated into five fegments, refembling 
called pelicans” . y, the mapldtree leaf. 

The two varieties of this fpecies are equal in fize to All thefe elegant trees are of hardy temperature, fo 
the rofeate fpecies. The bill of the firft is reddilh ; the as to profper here in any common foil and expofure in 
plumage moftly white ; the feathers of the wings partly '' our open plantations, &c. and are fome of the mod de¬ 
white and partly black, and the legs reddilh. The plu- Arable trees of the deciduous tribe. They were in fin- 
mage of the other is entirely white, not excepting even . gular efteem among the ancients of the eaft, for their 
the quills. It has a creft of feathers whofe webs are extraordinary beauty, and the delightful lhade they af- 
very loofe, and fepavated from one another ; the bill is forded by their noble foliage. The leaves commonly 
of a rufous grey colour, having red edges, and the legs expand in May, and fall off early in autumn; and the 
are of a dull pale red. They both inhabit the Philip- flowers appear infpring, a little before the leaves, being 
pine ifianils. 1 fucceeded by feeds, which in fine"’ feafons frequently 

2. The rofeate fpecies,' or platalea eijaja,'is but a little ripen in September. Thefe fine trees are Angularly 

lefs than the white. The bill is marked all round with fitted for all ornamental plantations. Their llraight 
a furrow parallel to the edge, and is of a greyilh white growth, regular branching heads, and the lofty ftature 
colour, fo tranfparent as to fhow the ramification of the they attain, together with the extraordinary breadth Of 
"blood-veffels belonging to it: the forehead is of a whitifh their luxuriant leaves, render them extremely defirable 
colour between the bill, and eyes, and throat: the plu- furniture to adorn avenues, lawns, parks, and woods ; 
mage is a fine rofe-colour, deepeft on the wings : the fome difpofed in ranges, fome as Angle ftandards, others 
legs are grey ; the claws blaCkifh ; and the toes have in clumps, fome in groves, &c. They are raoft excel- 
membranes as in the lalt fpecies. The variety of this lent for lhade ; for it is obfervable, that no tree is better 
fpecies is entirely of a beautiful red colour, having a calculated to defend us from the heat in fummer, by its 
collar of black at the lower part of the neck ; the irides noble fpreading foliage, and to admit the fun’s rays 
are red. Mr Latham imagines it is the rofeate in full more freely in winter, on account of the diftance of its 
plumage. It. is laid to be of a blackifh chefnut the firft branches, which is always in proportion to the fize of 
year; becomes rofe-coloured the fecond, and of a deep the leaves. They may alfo be employed in the col- 
fcarlet the third. It lives on fmall fifh. le&ion of foreft-trees, in wood's, to grow up to timber, 

3. The dwarf fpecies, or platalea pigmea, is about m which cafe they will alfo prove advantageous in time, 
the fize of a fparrow. The bill is black, longer than In fhort, thefe noble trees claim the efteem of every one 
the head, flat at the end, and nearly of a rhomboidal concerned in plantations of every kind ; but more par- 
form ; the angles and top of the upper mandible are ticularly in extenfive ones, where they may be fo van- 
white ; the tongue is fmooth ; the body is brown above oufly difpofed as to have a charming effeeh 

and white beneath; the quills have white fhafts ; the The propagation of thefe trees is by feed, layers, and 
tail is rounded, ftiort, and of a brOwnilh white colour; cuttings. The feeds frequently ripen in thefe parts, 
the feet have four toes, are cloven, and the claws are and are alfo procured from other countries, and maybe 
pointed. It inhabits Surinam and Guiana. obtained of the nurferymen or feedfmen. The belt 

PLATANUS, the Plane-tree; a genus of the feafon for fowing them is autumn, if they can be then 
polyandria order, belonging to the moncecia clafs of poflibly procured. Choofe a fomewhat fliady moift foil; 
plants. and having dug the ground, and raked it fine, form it 

Species, i. The oriental^, oriental or eaftern plane- into four feet wide beds, and either fcatter the feeds 
tree, rifes with a very ftraight fmooth branching ftem evenly on the furface and rake them in, or previoufiy 
to a great height. It has palmated leaves, fix or eight with the back of a rake turn the earth off the furface 
inches lohg and as much broad, divided isto five large near half an inch deep into the alleys; then fow the 
fegments, having the fide ones cut into two fmaller, feed, and dire&ly, With the rake turned the proper way, 
green above, and pale underneath ; and long pendulous draw the earth evenly over the feeds, and trim the fur- 
pedunculi, each fufiaihing feveral round heads of clofe- face fmooth: many of the plants will rife in fpr-ing, and 
fitting very fmall flowers; iuccee dedby numerous downy probably many not till the Ip ring following. When they 
feeds, collected into round, rough, hard balls. It is a are one or two years old, plant them oat in nurfery 
native of Afia and many parts of the eaft, and grows in rows, two or three feet afunder, and about half that di¬ 
great plenty in the Levant. 2. The occidentalis, occi- ftance in the lines ; here to remain till of a proper fize 
dental, or weftern plane-tree, rifes with a ftraight fmooth for final tranfplantation. The method of propagation 
ftem, to a great height, branching widely round : it has by layers is very commonly praftifed in the nurferies in 
lobated leaves, feven or eight inches long, and from nine default of feed, and by which they moft readily grow ; 
or ten to twelve or fourteen broad, divided into three for which purpofe, fome ftout plants for (tools muft be 
, large lebes; and very fmall flowe--, collected into round planted, which in a year after muft be headed down 
4 ■ near 
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Platband, near the bottom, that they may throw out many (hoots 
Plate, near the ground, convenient for laying ; which, in the 
,W% ” autumn after they are produced, lay by for flit-laying; 

and by autumn after, they will be well rooted, and form 
plants two or three feet high, fo may be feparated, and 
planted in nurfery rows like the ieedlings. All the 
forts will take tolerably by cutting ofF the flrong young 
fhoots ; but the platanus occ'uicnlalis more freely than the 
oriental kind. Autumn is the heft feafon: as foon as 
the leaf falls, choofe flrong young (hoots, and plant 
them in a moift foil; many of them will grow, and 
make tolerable plants by next autumn. It (hould be re¬ 
marked, that, in order to continue the diftinftionof the 
varieties more effectually, they (hould be propagated 
either by layers or cuttings: f .r when raifed from feed, 
thofe of the refpeCtive fpecies generally vary. 

PLATBAND, in gardening, a border or bed of 
flowers, along a wall, or. the fide of a parterre, fre¬ 
quently edged with box, &c. 

Platband of a door or window, is ufed for the lin¬ 
tel, where that is made fquare, or not much marked. 

PLATE, a term which denotes a piece of wrought 
filver, fuch as the (hallow veffel off which meat is eaten. 
It is like wife ufed by Britilh fportfmen to exprefs the 
reward given to the beff horfe at their races. 

Sportf- The winning a plate is not the work of a few days 
man’s Die- to the owner of the horfe ; but great care and prepara- 
jioRary. tion is to be made for it, if there is any great depen¬ 
dence on the fuccefs. A month is the leaft time that 
can be allowed to draw the horfe’s body clear, and to 
refine his wind to that degree of perfection that is at¬ 
tainable by art. 

- ! It is firft neceflary to take an exa£t view of his body, 
whether he be low or high in flelh; and it is alfo necef- 
fary to confider whether he be dull and heavy, or brilk 
and lively when abroad. If he appear dull and heavy, 
and there is reafon to fuppofe it is owing to too hard 
riding, or, as the jockeys exprefs it, to fome greafe that 
has been diffolved in hunting, and has not been removed 
byfcouring, then the proper remedy is half an ounce of 
diapente given in a pint of good fack; this will at once 
remove the caufe, and revive the creature’s fpirits. 
After this, for the firft week of the month, he is to be 
fed with oats, bread, and fplit beans ; giving himfome- 
times the one and fometimes the other as he likes beft ; 
and always leaving fome in the locker, that he may feed 
at leifure when he is left alone. When the groom re¬ 
turns at the feeding-time, whatever is left of this muft 
be removed, and frefli given ; by this means the crea¬ 
ture will foon become high-fpirited, wanton, and full 
of play. Every day he muft be rode out an airing, and 
every other day it will be proper to give him a little 
more exercife; but not fo much as to make him fweat 
too much. The beans and oats in this cafe Are to be 
put into a bag, and beaten till the hulls are all off, and 
then winnowed clean ; and the bread, inftead of being 
chipped in the common way, is to have the cruft clean 
cut off. If the horfe be in good flefh and fpirits when 
taken up for its month’s preparation, the diapente muft 
be omitted ; and the chief bufinefs will be to give him 
good food, and fo much exercife as will keep him in wind, 
without overfweating him or tiring his fpirits. When 
he takes larger exercifes afterwards, towards the end 
of the month, it will be proper to have fome horfes 
in the place to run againft him. This will put him 
Upon his mettle, and the beating them will give him 
Vol. XV. 


fpirits. This, however, is to be cautioufly obferved, 
that he has not a bloody heat given him for ten days or 
a fortnight before the plate is to be run for; and that 
the laft heat that is given him the day before the race, 
muft be in his clothes: this will make him run wuh 
greatly more vigour, when dripped for the race, and 
feeling the cold wind on every part. 

In the fecond week, the horfe fliould have the fame 
food and more exercife. In the laft fortnight he muft 
have dried oats that have been hulled by beating. Af¬ 
ter tills they are to be vetted in a quantity of whites of 
eggs beaten up, and then laid out in the fun to dry ; 
and when as dry as before, the horfe is to have them. 
This fort of food is very light of digeftion, and very good 
for the creature’s wind. The beans in this time (hould be 
given more fparingly, and the bread fliould be made of 
three parts wheat and one part beans. If he (hould be¬ 
come coftive under this courfe, he muft then have fome 
ale and whites of eggs beaten together; this will cool 
him, and keep his body moift. 

In the laft week the malh is to be omitted, and bar¬ 
ley-water given him in its place, every day, till the day 
before the race : he (hould have his fill of hay ; then he 
muft have it given him more fparingly, that he may 
have time to digeft it; and in the morning of the race 
day he muft have a toaft or two of white bread foaked 
in fack, and the fame juft before he is let out to the field. 
This is an excellent method, becaufe the two extremes 
of fullnefs and fading are at this time to be equally a* 
voided ; the one hurting his wind, the other occafioning 
faintnefs that may make him lofe. After he has had his 
food, the litter is to be (hook up, and the (table kept 
quiet, that he may be difturbed by nothing till he is 
taken out to run. 

PLATFORM, in the military art, an elevation of 
earth, on which cannon is placed to fire on the ene¬ 
my ; fuch are the mounts in the middle of curtins. On 
the ramparts there is always a platform, where the can¬ 
non are mounted. It is made by the heaping up of earth 
on the rampart, or by an arrangement of madriers, rifxng 
infenfibly for tire cannon to roll on, either in a cafemate 
or on attack in the outworks. All practitioners are a- 
greed, that no (hot can be depended on, unlefs the piece 
can be placed on a folid platform; for if the platform 
(hakes with the firft impulfe of the powder, the piece 
muft likewife (hake, which will alter its direction, and 
render the (hot uncertain. 

Platform, in architecture, is a row of beams which 
fupport the timber-work of a roof, and lie on the top of 
a wall where the entablature ought to be raifed. 

This term is alfo ufed for a kind of terrace or broad 
fmooth open walk at the top of a building, from whence 
a fair profpeit may be taken of the adjacent country. 
Hence an edifice is faid to be covered with a platform, 
when it is flat at top and has no ridge. Moft of the 
oriental buildings are thus covered, as were all thofe of 
the ancients. 

Platform, or Orlop, in a man of war, a place on 
the lower deck, abaft the main-maft, between it and 
the cockpit, and round about the maincapftan, where 
provifion is made for the wounded men in time of ac¬ 
tion. 

PLATINA is a metallic fubftance lately difeovered. 
The name, which has an allufion to its colour, is a di¬ 
minutive of plata, and fignifies “little filver.” From 
its great fpecific gravity, and other referablahces which 

£ it 
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~Pljt ina. it has to gold, it has been called or llanc, or ‘white gold ; 
~ ^ from its refradtory nature, diabolus metallorum; from fome 
-doubts entertained of its character as a metal, juan bianco, 
■ ’white jack , white rogue, or white mock metal. It has alfo 
received the appellation, of the eighth metal; and, pro¬ 
bably from fome diftridt which affords it, has gotten 
the name of plat ina del Pinto. 

The firft in Europe who mentioned it by its prefent 
name was Don Antonio Ulloa, a Spanifh mathemati¬ 
cian, who in 1735 accompanied the French academi¬ 
cians that Were fent by their fovereign to determine the 
figure of the earth by meafuring a degree of the meri¬ 
dian in Peru. In the relation of his voyage, which 
was publifiied at Madrid in 1748, he fays, that the 
golden mines in the territory of Choco had been aban¬ 
doned on account of platina; which he reprefents as a 
hard ftone not eafily broken by a blow on the anvil, 
which could not be fubdued by calcination, and from 
which the gold could not be extracted without much 
labour, much expence, and great difficulty. 

The particular places of Choco where it is found are 
Novita and Citara; but in what quantity it is there to 
be met with is net afcertained. The miners, difcover- 
ing at an early period tjiat it was a metal, had begun 
to employ it in adulterating their gold; and the court 
of Spain, it is faid, dreading the confequences, took 
meafures not only to prevent its exportation, but partly 
to conceal the knowledge of it from the world. It is 
reported in the Chemical Annals for July 1792, that 
when the gold is brought from Choco to be coined in 
the two mints of Santa-fe, in that of Bogota and Po- 
payan, the gold undergoes a new examination, the pla¬ 
tina that remains is carefully feparated, and being given 
to officers appointed by the king, they, as foon as a 
certain quantity is collected, carry it away, and before 
witneffes throw it into the river Bogoto, at two leagues 
diltance from Santa-fe, or into the Cauca, about one 
league diftant from Popayan. 

In the Phyfical Journals for November 1785 we are 
told, that the primitive mines which produced it have 
not yet been difcovered in any part of the globe, and 
that thofe which fumiffi it at prefent are of the fecon- 
dary kind, being ftrata of loofe earth wafhed down from 
the higher grounds. In thefe ftrata the particles are re¬ 
ported to be from the fize of a millet feed to that of a 
pea. The author of the account fays, that he had fome 
pieces which weighed from 15 to 20 grains; and adds, 
that on trying fome of them between fteel-rollers, in the 
prefence of Meffrs. Darcet and Tillet at Paris, they 
were perfedfly laminated. He fays alfo, that a native 
piece of platina was found nearly of a fquare figure, and 
almoft as large as a pigeon’s egg, which was depo- 
fited in the Royal Society of Bifcay. M. de Buffon, 
however, fays exprefsly, that “ a perfon of credit had 
allured him that platina is fometimes found in large 
maffes ; and that he had feen a lump of it weighing no 
lefs than 20 lib, which had not been melted, but taken 
in that ftate out of the mine.” As to the lfnall particles, 
they are of a whiter colour than iron, with a fmooth 
furface. Their figure is generally of an oblong form, 
very flat, rounded in the edge, and has been afcribed 
to the hammering of the mills in which the gold is amal¬ 
gamated. 

The heterogeneous fubftances with which the platina 
is generally mixed are particles of gold, grains of quartz 


or cryftal,fome fund of a brownifli hue, and fome dull of Plat ina. 
a dark colour obedient to the magnet, and which feems ' 
to be fragmentsofotherirregulardark-colouredparticles,, 
which refemble pieces of emery or loadftone. Dr Ingen- 
houfz, however, fays, that every particle even of fome fine 
platina which he examined obeyed the magnet more or 
lefs, excepting fome that were tranfparent and ftony ; 
and that thefe were all magnets in themfelves, or that 
each of thefe particles had two poles, which he could 
change at pleafure by magnetic bars. In about 72 
pounds weight of platina which was brought from Spa¬ 
nifh America, M. Magellan found not only a large 
quantity of ferruginous fand, but many pieces of vege¬ 
table ftalks, a number of feeds, and fome very fmallred 
cryftals like rubies. Thefe cryftals being fent to M. 

Achard of Berlin, he tried them as far as their minute- 
nefs and fmall quantity would permit, and at laft con¬ 
cluded that they really were rubies. As for the mer¬ 
curial globules which are fometimes intermixed with the 
particles of platina, they are entirely foreign to its- 
mines. They are now generally thought to be part o£ 
the mercury that has been employed in amalgamation t 
and which could not be brought from a place lefs diftant 
than Guancavelica, about 900 miles from the province 
of Choco where the platina is found. 

• This metal, though not under its prefent name, which 
was firft mentioned by Don Ulloa, has perhaps been 
known in Europe fince 1741. At that period Charles 
Wood found in Jamaica fome platina which was brought 
from Carthagena. He even made fome chemical trials 
of it. Among others, he attempted to cupel it; and 
obferves, in the account which he gave of it in 1749, that 
the Spaniards had a method of calling it into different 
forts of toys, which are common enough in the Spanifh 
Weft Indies. It was probably, too, imported into 
Spain foon after its difcovery in America. It is faid 
that Rudenfchoel carried fome of it from Spain to 
Stockholm in 1745 ; and the firft important fet of ex¬ 
periments that appeared on the fubjedt were thofe of 
Scheffer, one of the members of the Swedifh Academy. 

They were publifhed in 1752 ; and gave this informa¬ 
tion, that platina is eafily fufible with arfenic, but when 
alone remains unchanged by the mod violent heat of the 
furnace. Two years after Dr Lewis publifhed fome 
papers concerning this metal in the Royal Philofophical. 
Tranfadlions of London. This eminent chemift, in the 
courfe of his experiments, had examined it both in the 
dry and the wet way j difcovered a number of its relative 
affinities ; mixed it in different proportions with differ¬ 
ent metals ; and had fufed it with arfenic, though he 
did not afterwards attempt to feparate them. 

In 1757 Margraaf publifhed leveral very interefting 
obfervations about the method of feparating it from the 
iron which always accompanies it. 

In 1758 and 1763 Macquer and Beaume made upon See Che- 
it a conliderable number of experiments together, and miftry, 
formefl of it at laft a concave mirror. 

And it was in 1780 that the Journaux de Phyfique 
gave an account of the labours of Bergman on the fame 
fubjedt. 

_ The platina of which the toys were made in the Spa¬ 
nifh Weft Indies was found by Dr Lewis to be always lb. n® 13395 
mixed with fome other metals. What thefe particular —134Z r 
mixtures were is not well known ; but many of the al¬ 
lays formed by Dr Lewis himfelf have promifed to be 

both 
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v Platina, both ornamental and ufeful. He found that platina, 
v < which is \ of the whole mafs, will render gold no paler 
than a guinea, which contains only T V of filver. He 
found that copper was much improved by allaying it 
with platina in certain proportions ; and that equal parts 
of platina and brafs formed a compound not fubjedt to 
tarnifti, and which might be employed with great ad¬ 
vantage for the fpeculums of telelcopes. 

Befidcs allaying it with the different metals, it was an 
objedt equally intcrefting to the chemifts and fociety 
that platina fhould be obtained pure and unmixed ; and 
that means fhould be contrived to render it fufible, mal¬ 
leable, and dudtile. We are now to fee what the 
chemifts have done to accomplifli thefe ends. They 
readily faw that it would be neceffary, in the firft place, 
to bring it to a ftate of ultimate divifion, and that this 
fhould be tried in one or other of thefe two ways ; by 
diflolving it in acids, or by fufing it along with fome 
other metal; for by itfelf it had hitherto proved abfo- 
lutely unfufible, .except when expofed to the focus of a 
large burning glafs, or the kindled ftream of dephlogi- 
tticated or vital air. Among the methods which they 
employed to feparate it from gold, the principal were 
the following : The firft. was by uniting the mixture of 
platina and gold with mercury, and grinding the amal¬ 
gam for a confiderable time with water in which pro- 
cefs the platina was gradually thrown out, and the gold 
retained by the quickfilver. Another method was by 
mixing a few drops of a folution of platina with above a 
hundred times the quantity of a folution of gold, and 
gradually adding a pure fixed alkaline fait as long as it 
occafioned any effervefcence or precipitation. The re¬ 
maining liquor in this cafe was fo yellow, that it has 
been judged the platina would difcover itfelf, though 
its proportion had been lefs than a thoufandth part of 
that of gold. A third mode of feparating platina and 
gold was that of precipitation, by means of mineral 
fixed alkali; for when this alkali is mixed with a folu¬ 
tion of gold containing platina, the gold alone is preci¬ 
pitated, and all the platina remains diffolved. Another 
method was by precipitation of the platina with fal am¬ 
moniac. For this purpofe to a folution of the metal in 
aqua regia a fmall quantity of the folution of fal ammo¬ 
niac in water was added ; and if the gold contained any 
platina, the liquor inftantly grew turbid, and a fine 
yellow or reddifh precipitate quickly fell to the bottom; 
if the gold was pure, no precipitation or change of 
tranfparency enfued. The fifth method of reparation was 
by means of inflammable liquors. The compound to be 
examined was diffolved in aqua regia: the folution 
mingled with twice its quantity or more of redified 
. fpirit of wine, and the mixture fuffered to ftand for 
fome days in a glafs {lightly covered, the gold rofe to, 
the furface, leaving the platina diffolved. Otherwife, 
to the folution of the metal in aqua regia about half its 
quantity of any colourlefs effential oil was added : the 
two were ftiaken well together, and fuffered to reft; 
upon which the oil rofe immediately to the furface, 
carrying the gold with it, and leaving the platina dif¬ 
folved in the acid under it. Or, the gold was taken up 
ftill more readily and more perfedtly by ether, or the 
etherial fpirit of wine. But, after all, the moft effec¬ 
tual and advantageous method of feparating platina from 
gold was founded on a property which gold has, and 
Hot platina, of being capable of precipitation from aqua 


regia by martial vitriol; and upon a property which Platini 
platina has, and not gold, of being capable of precipi- v " 
tation from aqua regia by fal ammoniac. When theie- 
fore wc would difcover if gold be allayed with platina,- 
let it be diffolved in aqua regia ; and to this folution, 
which will contain both metals, let fome fal ammoniac 
diffolved in water be added; upon which the platina 
will be precipitated in form of a brick-coloured fcdi- 
ment. If, on the other fide, we would know if platina 
contain any gold, let this platina be diffolved in aqua 
regia, and to the folution add a folution of martial vi¬ 
triol in water ; upon which the liquor will become tur¬ 
bid, and the gold will form a precipitate which may be 
eafily feparated by decanting and filtrating the liquor. 

This property which platina poffeffes of being precipi¬ 
tated by martial vitriol was firft difcovered by M. Shef- 
fer. 

With refpefl to the iron contained among the platina, 

M. de Buffon feparated, by means of a magnet, fix parts 
out of feven of a parcel of platina. He diftinguiftied 
two different matters in platina; of which one was 
black, friable, and at tradable by magnets ; and the 
other confided of larger grains, was of a livid white or 
yellowifh colour, much lefs attradable, and was exten- 
fible. Between thefe two different matters were many 
intermediate particles, fome partaking more of the for¬ 
mer and fome of the latter. He thought that the black 
matter was chiefly iron ; and fays, that he bad obfer- 
ved a fimilar black powder in many ores of iron. 

M. Morveau found, that a Prufiian blue could be 
obtained from the black part of the platina, by pouring 
upon it fpirit of nitre, and afterwards adding to the fo¬ 
lution diluted fome phlogifticated alkali; and that the 
particles of platina which could not be attraded by mag¬ 
nets, did not by this method fhow any fign of their con¬ 
taining iron. 

But the moft important difcovery concerning the re¬ 
paration of platina from other metals was a method of 
melting it, by which it became a perfed metal, .malle¬ 
able, and denfer than gold. It was in 17 73.^1^17 74 
that M. de Lifle effeded this, by diflolving crude platina 
in aqua regia, precipitating it from the acid menftruum 
by fal ammoniac, and by fufing this precipitate, without 
addition, in a double crucible, expofed to the intenfe 
heat of a foige-fire excited by double bellows. , M. Mor¬ 
veau has repeated the experiment, and found that he 
could melt the precipitate with feveral fluxes he found 
likewife that by means of white glafs, borax, and char¬ 
coal, he could melt even crude platina, and could allay 
together platina and fteel in various proportions. 

M. de Sickengen was the inventor of another method: 
he diffolved his platina in aqua regia, and precipitated 
the iron by the prufliate of potafs. In evaporating this 
liquor he obtained fmall odtaedral cryftals of the colour 
of rubies ; which, being expofed to a ftrong heat, yield¬ 
ed a metal which bore eafily the ftroke of the hammer, 
which could be readily drawn into wire, and was ex¬ 
tremely malleable. 

In attempting to refine platina by the dry way, ap¬ 
pellation was a method to which the chemifts early had 
recourfe ; but, notwitbftanding their utmoft endeavours, 
it has not been attended with all the fuccefs which could 
have been wiflied. It was found that the fcorification 
proceeded as well at the beginning of the operation, as 
when gold and filver are cupelled: but the cupellation 
E 3 after- 
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afterwards became more and more difficult ; becaufe, as 
the quantity of lead diminhhed, the matter became lefs 
and lefs fufible, and at laft ceafed to be fluid, notwith- 
ftanding the molt violent heat; and alfo becaufe, when 
the quantity of platina was greater than that of the lead, 
this latter metal was protected, and not converted into 
litharge. Hence the regulus obtained was always dark- 
coloured, rough, adhering to the cupel, brittle, and 
weighing more than the platina originally employed, 
from the lead which remained united with it. Meff. Mac- 
quer and Beaume appear neverthelefs to have carried, 
this experiment further : they kept the matter expofed 
to a violent fire during a longer time; that is, about 50 
hours fucceffively: and therefore, although their platina 
was tarnifhed and rough on its furface, it was internally 
white and fhining, eafily feparable from the cupel, and 
a little diminifhed in weight; a certain proof that no 
lead remained in it. This platina was alfo duftile, and 
capable of extenfion under the hammer. 

Cupellation, therefore, though not the bell, is at lead 
a certain method of applying platina to ufe, and of for¬ 
ming it into utenfils. 

What has been thought a preferable method, is firfl 
to fufe the platina with arfenic, and afterwards diflipate 
this laft metal by a ftrong heat: by this means Achard 
and Rochon were able to obtain a pure platina; of which 
the former made fomefmall crucibles, and the latter, by 
allaying it with copper and tin, fome large mirrors for 
reflecting telefcopes. 

Jeanety of Paris has gone ftill farther: befides fnuff- 
boxes, watch-chains, and a coffee-pot of platina prepa¬ 
red by this artift, the world has feen a lens weighing fix 
pounds, a ball weighing nine, and two bars 19 feet long, 
and weighing no lefs than 11 pounds each. This gentle¬ 
man has the merit of being the firft who wrought 
this metal in the great way. The method he employ¬ 
ed was far from being new; it had been fuggefted by 
Scheffer, by Willis, by Margraaf, and was afterwards 
praCtifed by Achard, Morveau, and a great many 
others, but who always prepared it in very fmall quanti¬ 
ties. In the Chemical Annals for July 1792, the fol¬ 
lowing account of it is given by himfelf. 

The platina is firft pounded in water to difengage it 
from the ferruginous and other heterogeneous particles 
that are mixed with it. “ This being done, I take (fays 
he) one pound and a half of platina, two pounds of 
white arfenic in powder, and One pound of purified 
potafh. I mix the whole : I put a crucible in the fire 
capable of containing about 20 pounds; when my furnace 
and crucible are well-heated, I throw into the crucibleone 
third of the mixture, and apply a good heat; I then 
add a fecond quantity and a third, and fo on, always ta¬ 
king care at every time to mix the whole with a rod 
of platina. I give now a confiderableforce to the fire; 
and when I am certain that the whole is completely in 
a ftate of fufion, I withdraw my crucible and leave it 
to cool. After breaking it I find a button that is well 
formed and attractable by the magnet. I bruife this 
button into fmall pieces, and fufe it a fecond time in the 
fame manner: if this fecond fufion, which it generally 
is, be not fufficient to effeCt the fepargtion of the iron 
from the platina, I fufe it a third time ; but if I be 
.obliged to do it a third time, I always put two buttons 
together, to fave at once a crucible and charcoal. 

' This firft operation being finifhed, I take a crucible 


with a flat bottom and of a circumference to give to the Platina; 
button about three inches and a quarter in diameter. vl 
I make this crucible red hot, and throw into it one 
pound and a half of the platina which has been already 
fufed with the arfenic after it was broken into fmall 
pieces; to this I add a quantity of arfenic of the fame 
weight, and about half a pound of refined potafh. I give 
to the fire a confiderable fore; and when I am certain that 
the whole is completely in a ftate of fufion, I withdraw 
my crucible and leave it to cool, taking care always to 
place it horizontally, that the button may be of an e- 
qual thicknefs. After breaking the crucible, I find a but¬ 
ton clear and fonorous, and weighing commonly about 
1 pound and 11 ounces. I have remarked, that in pro¬ 
portion to the quantity of arfenic combined with the 
platina, the purification always fucceds with the more 
or lefs promptnefs and eafe; and the greater .the propor¬ 
tion fo much the better. In this ftate I put my button 
into a furnace under a mufflle, which ought not to be 
higher than the edge of the button lying on its flat fide, 
andmclining a little to the walls of the mufflle. In this 
manner I place three buttons on each fide of the muffle, 
and apply fire to my furnace, that the muffle may be 
equally heated throughout: as foon as the buttons be¬ 
gin to evaporate I fhut the doors of my furnace, that 
the heat may be kept up to the fame degree; this ought 
always to be carefully attended to even to the end of 
the operation, for even a temporary excefs of heat 
might fpoil the whole of my paft operations and render 
them abortive. I caufe my buttons to volatilize during 
fix hours, always taking care to change their fituation,. 
that every part may receive an equal portion of heat: 

I then put them in common oil, and for a like time 
keep them in a fire fufficient to diflipate the oil in fmoke, 

I continue this operation as long as the button emits- 
vapours ; and when the evaporation has ceafed I pufff 
the fire as far as it will go by means of the oil. Thefe 
arfenical vapours have a bright ftiining metallic appear¬ 
ance, which I never can obtain any other way, and with¬ 
out which I have never been able to render platina per¬ 
fectly malleable. 

“ If thefe fteps which are here pointed out be proper¬ 
ly followed, the operation lafts only eight clays. My 
buttons are then thrown into the nitrous acid, and af¬ 
terwards boiled in diftilled water, till no part of the acid 
remains with them: I now heap them together one above 
another, apply the ftrongeft poflible heat, and beat them* 
with a hammer, taking always care at the firft heat to 
make them red hot in the crucible, that no foreign bo¬ 
dies may mix with them, as before this compreffion they 
are only fo many fpongy maffes. I afterwards heat 
them in a naked ftate (les chauffe a nud) \ and bringing' 
them to a fquare'form, I hammer them on all fides for 
a fhorter or longer time according to their bulk.” 

Such is the procefs obferved by Jeanety in fufing pla¬ 
tina ; but he thinks that the working of this metal is- 
fufceptible of ftill greater improvement. In 1788 it 
was accordingly propofed by fome of the French che- 
mifts to fufe platina by mixing it with charcoal and 
phofphoric glafs, and afterwards to expofe the phof- 
phure of platina to a heat fufficient to volatilize and diffi. 
pate the phofphorus. This method fucceeded remarkably 
well with M. Pelletier; but, befides being tedious, it is- 
difficult to feparate the laft portions of the phofphorus 5 
and as thefe operations are always coftly, there are few 
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Platina, artifts who are willing to undertake them. M. de 
. Vlating, Morveau has alfo fufed platina with his vitreous flux, 
made of pounded glafs, borax, and charcoal : and Beau- 
me has advifed tofufe it with a flight addition of lead, 
bifmuth, antimony, or arfenic, and by keeping the alloy 
in the fire a long time to diflipate the metals which have 
facilitated the fufion. Platina may likewife be fufed 
with a metal lbluble in an acid : the mixture being pul¬ 
verized the alloyed metal may be diflolved, and the 
powder of platina may then be fufed with the flux of 
De Morveau ; or, inftead of ufing a foluble metal, a cal- 
cinable metal may be employed, and heated as be- 
■f Chaptil. fore -j*. 

The colour of platina, when properly refined, is fome- 
thing between that of iron and filver; it has no fmell, and 
is the heavieft body yet known in nature. According to 
Mr Kirwan its fjpecific gravity is to that of water as 23 
to 1. It may likewife be faid to be the mod durable of all 
the metals: it is harder than iron; it undergoes no altera¬ 
tion in the air, and fire alone does not even appear to pof- 
fefs the power of changing it; for which reafon it forms 
the bell of all crucibles that have yet been invented. It 
refills the aftion of acids, alkalis, and fulphurs.: it may 
be rolled into plates as fine as leaves of gold which are 
ufed in gilding; it is likewife extremely duftile : and 
Dr Withering tells us, that a wire of platina is ftrong- 
er than a wire of-gold or of filver of the fame thicknefs; 
it is preferable to gold by the property which it has of 
foldering or welding without mixture ; and it unites, 
fays Chaptal, two qualities never before found in one 
and the fame fubftance. When formed into a mirror, it 
reflects but one image, at the fame time that it is as un¬ 
changeable as a mirror of glafs. 

As thofe motives which at firfl prepoffeffed the court 
of Spain againfl this metal no longer exifl, it is to be 
hoped that the decree which was palled againfl it will 
fbon be revoked, and that the Spanifh monarch will 
neither defpife fo richa treafure as his mines of platina, 
nor refufe to the world the numerous advantages that 
may be derived from a fubftance that promifes to be of 
fo much importance in commerce and the arts. 

PLATING is the art of covering bafer metals with 
a thin plate of filver either for ufe or for ornament. It 
is faid to have been invented by a fpur-maker, not for 
fbow but for real utility. Till then the more elegant 
fpurs in common ufe were made of folid filver, and from 
the flexibility of that metal they were liable to be bent 
into inconvenient forms by the flighted accident. To 
remedy this defedt, a workman at Birmingham contri¬ 
ved to make the branches of a pair of fpurs hollow, and 
to fill that hollow with a llender rod of fteel or iron. 
Finding this a great improvement and being deflrous 
to add cheapness to utility, he continued to make the 
hollow larger, and of courfe the iron thicker and 
thicker, till at leaft he difcovered the means of coating 
an iron fpur with filver in fuch a manner as to make it 
equally elegant with thofe which were made wholly of 
that metal. The invention was quickly applied to 
other purpofes; and to numberlefs utenfils which were 
formerly made of brafs or iron are now given the ftrength 
of thefe metals, and the elegance of filver, for a fmall 
additional expence. 

The filver plate is generally made to adhere to the 
bafer metal by means of folder ; which is of two kinds, 
the /oft and the hard, or the tin and filver folders. The 


former of thefe confifts of tin alone, the latter ge- Plating, 
nerally of three parts of filver and one of brafs. When 1>la t0 - 
a buckle, for inftance, is to be plated by means of the 
foft folder, the ring, before it is bent, is firfl tinned, 
and then the filver-plate is gently hammered upon it, 
the hammer employed being always covered with a 
piece of cloth. The filver now forms, as it were, a 
mould to the ring, and whatever of it is not intended 
to be ufed is cut off. This mould is fattened to the 
ring of the buckle by two or three cramps of fmall iron, 
wire ; after which the buckle, with the plated fide 
undermoft, is laid upon a plate of iron fufficiently hot 
to melt the tin, but not the filver. The buckle is then 
covered with powdered refin or anointed with turpen¬ 
tine ; and left there fliould be a deficiency of tin, a 
fmall portion of rolled tin is likewife melted on it. The 
buckle is now taken off with a tongs, and commonly 
laid on a bed of fand, where the plate and the ring, 
while the folder is yet in a ftate of fufion, are more 
clofely comprefled by a fmart ftroke with a block of 
wood. The buckle is afterwards bent and finifhed. 

Sometimes the melted tin is poured into the filyer 
mould, which has been previoufly rubbed over with 
fomes flux. The buckle ring is then put among the 
melted tin, and the plating finifhed. This is called by 
the workmen filling up. 

When the hard folder is employed the procefs is in 
many refpefts different. Before the plate is fitted to 
the iron or other metal, it is rubbed over with a folu- 
tion of borax. Stripes of filver are placed along the 
joinings of the plate; and inftead of two or three 
cramps, as in the former cafe, the whole is wrapped 
round with fmall wire ; the folder and joinings are again 
rubbed with the borax, and the whole put into a char¬ 
coal fire till the folder be in fufion. When taken out 
the wire is inftantly removed, the plate is cleaned by the 
application of l'ome acid, and afterwards made fmooth 
by the ftrokes of a hammer. 

Metal plating is when a bar of filver and copper are 
taken of at leaft one equal fide. The equal fides are 
made fmooth, and the two bars fattened together by 
wire wrapped round them. Thefe bars are then fweated 
in a charcoal fire; and after fweating, they adhere as 
clofely together as if they were foldered. After this 
they are flattened into a plate between two rollers, when 
the copper appears on one fide and the filver on the 
other. This fort of plate is named plated metal. 

French plating is when filver-leaf is burnifhed on a 
piece of metal in a certain degree of heat. 

When filver is diflolved in aquafortis, and precipita¬ 
ted upon another metal, the procefs is called filvering. 

See Soldering. 

PLATO, anilluftrious philofopher of antiquity, was 
by defeent an Athenian, though the place of his birth 
was the Ifland of Egina. His lineage through his fa¬ 
ther is traced back to Codrus the laft king of Athens, 
and through his mother to Solon the celebrated legifla- 
tors. The time of his birth is commonly placed in the 
beginning of the 88th Olympiad ; but Dr Enfield thinks 
it may be more accurately fixed in the third year of the 
87th Olympiad, or 430 years before the Chriftian era. 

He gave early indications of an extenfive and original 
genius, and had an education fuitable to his high rank, 
being indruded in the rudiments of letters by the gram¬ 
marian D.onyftus, and trained in athletic exerciies by 
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m Plato. Arifto of Argos. He applied with great diligence to 
' * the ftudy of the arts of painting and poetry ; and made 

fuch proficiency in the latter, as to produce an epic poem, 
which, upon comparing it with the poems of Homer, 
he committed to the flames. At the age of 20 he com- 
pofed a dramatic piece ; but after he had given it to the 
performers, happening to attend upon a difcourfe of So¬ 
crates, he was fo captivated by his eloquence, that he 
reclaimed his tragedy without fuffering it to be adled, 
renounced the mufes, burnt all his poems, and applied 
himfelf wholly to the ftudy of wifdom. 

It is thought that Plato’s firft mafters in philofophy 
were Cratylus and Hermogenes, who taught thefyftems 
of Heraclitus and Parmenides; but jvhen he was 20 
years old, he attached himfelf wholly to Socrates, with 
whom he remained eight years in the relation of a fcholar. 
During this period, he frequently difpleafed his compa- 
pions, and fometiraes even his mafler, by grafting up¬ 
on the Socratic fyftem opinions which were taken from 
fome other flock. It was the pradlice of thefcholars of 
Socrates 'to commit to writing the fubftance of their 
matter's difcourfes. Plato wrote them in the form of 
dialogues; but with fo great additions of his own, that 
Socrates, hearing him recite his Lyfis, cried out, “ O 
Hercules! how many things does this young man feign 
of me!” 

Plato, however, retained the warmed attachment to 
his mafler. When that great and good man was fum- 
moned before the fenate, his illulfrious fcholar under¬ 
took to plead his caufe, and begun a fpeech in hjs de¬ 
fence ; but the partiality and violence of the judges 
would not permit him to proceed. After the condem¬ 
nation, he prefented his mafler with money fufficient to 
redeem his life ; which, however, Socrates refufed to ac¬ 
cept. During his imprifonment, Plato attended him, 
and was prefent at a converfation which he held with 
his friends concerning the immortality of the foul 3 the 
fubftance of which he afterwards committed to writing in 
the beautiful dialogue intitled Phccdo, not, however, 
without interweaving his own opinions and language. 

The philofophers who were at Athens were fo alarm¬ 
ed at the death of Socrates, that moft of them fled from 
the city to avoid the injuftice and cruelty of the govern¬ 
ment. Plato whofe grief upon this occafion is faid by 
Plutarch to have been exceffive, retired toMegafa; where 
he was friendly entertained by Euclid, who had been 
one of Socrates’s firft fcholars, till the ftorm was o- 
ver. Afterwards he determined to travel in purfuit of 
knowledge ; and from Megara he went to Italy, where 
he conferred with Eurytus, Philolaus, and Archytas. 
Thefe were the moft celebrated of the followers cf Py¬ 
thagoras, whofe do&rine was then become famous in 
Greece ; and from thefe the Pythagoreans have affirm¬ 
ed that he lrad all his natural philofophy. He dived 
into the moft profound and myfterious fecrets of the Py- 
thagoric do&rines j and perceiving other knowledge to 
be connefted with them, he went to Cyrene, where he 
learned geometry of Theodoras the mathematician.- 
From thence he palled into Egypt, to acquaint himfelf 
with the theology of their priefts, to ftudy more nicely 
the proportions of geometry, and to inftru£t himfelf in 
aftronomical obfervations ; and having taken a full fur- 
vey of all the country, he fettled for fome time in the 
province of Sais, learning- of the wife men there, what 
they held concerning the uaiverfe, whether it had a be¬ 
d- 


ginning, whether it moved wholly or in part. See.; and Hatfe 
Paufanias affirms, that he learned from thefe the immor- v 
tality, and alfo the tranfmigration of fouls. Some of 
the fathers will have it, that he had communication with 
the books of Mofes, and that he ftudied under a learn¬ 
ed Jew of Heliopolis ; but there is nothing that can be 
called evidence for thefe affertions. St Auftin once be¬ 
lieved that Plato had fome conference with Jeremiah ; 
but afterwards difeovered, that that prophet muft have 
been dead at leaf! 60 years before Plato’s voyage t@ E- 
gypt. 

Plato’s curiofity was not yet fatisfied. He travelled 
into Perfia to confult the magi about the religion of 
that country : and he defigned to have penetrated even 
to the Indies, and to have learned of the Brachmans their 
manners and cuftoms ; but the wars in Afia hindered 
him. 

“ He then returned into Italy, to the Pythagorean, 
fchool at Tarentum, where he endeavoured to improve 
his own fyftem, by incorporating with it the dofirine of 
Pythagoras, as it was then taught by Archytas, Ti- 
masus, and others. And afterwards, when he vifited 
Sicily, he retained fuch an attachment to the Italic 
fchool, that, through the bounty of Dionyfius, he purcha- 
fed at a vaft price feveral books which contained the doc¬ 
trine of Pythagoras, from Philolaus, one of his follpwers* 

“ Returning home richly ftored with knowledge of va¬ 
rious kinds, Plato fettled in Athens, and executed the 
defign, which he had doubtlefs long had in contempla¬ 
tion, of forming a new fchool for the inftru&ion of youth 
in the principles of philofophy. The place which he 
made choice of for this purpofe was a public grove, call¬ 
ed the Academy, from Hecademus, who left it to the 
citizens for the purpofe of gymnaftic exercifes. Adorned 
with ftatues, temples, and fepulchres, planted with lofty 
plane-trees, and interfered by a gentle ftream, it afforded 
a delightful retreat for philofophy and the mufes. Of 
this retreat Horace fpeaks: 

Atque interfylvas Academi quarere verum, 

“ ’Midft Academic groves to fearch for truth.” 

Within this inclofure he poffeffed, as a part of his humble 
patrimony, purchafed at the price of three thoufand 
drachmas, a fmall garden, in which he opened a fchool 
for the reception of thofe who might be inclined to at¬ 
tend his inftru<ftions. How much Plato valued mathe¬ 
matical ftudies, and how neceffary a preparation he 
thought them for higher fpeeulations, appears from the 
infeription which he placed over the door of his fchool: 

’Oviteii ayia/uiTfu'Tot uotcc. “ I.et no one who is unac¬ 
quainted with geometry enter here.” 

“ This new fchool foon became famous, and its mailer 
was ranked among the moft eminent philofophers. His 
travels into diftant countries, where learning and wifdom 
flouriihed, gave him celebrity among his brethren of the 
Socratic feft. None of thefe had ventured to inftitute 
a fchool in Athens except Ariftippus ; and he had con¬ 
fined his inftrudtions ahnoft entirely to ethical fubjefts, 
and had brought'himfelf into fome diferedit by the free¬ 
dom of his manners. Plato alone remained to inherit 
the patrimony of public efteem which Socrates had 
left his difciples ; arid he poffeffed talents and learning - 
adequate to his defign of extending the ftudy of philo¬ 
fophy beyond the limits within which it had been in- 

clofed 
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Plato, clofed by his matter. The confequence was, not only 
*" v ’ that young men crowded to his fchool from every quar¬ 

ter, but that people of the firtt dilKnftion in every de¬ 
partment frequented the academy. Even females, dif- 
guifed in mens clothes, often attended his ledtures. A- 
mong the illuftrious names which appear in the cata¬ 
logue of his followers are Dion the Syracufan prince, 
and the orators Hyperides, Lycurgus, Demofthenes, 
and liberates. 

“ Greatnefs was never yet exempted from envy. The 
diftinguiflied reputation of Plato brought upon him the 
hatred of his former companions in the fchool of So¬ 
crates, and they loaded him tjfith detradtion and oblo¬ 
quy. It can only be aferibed to mutual jealoufy, that 
Xenophon and he, though they relate the difeourfes of 
their common matter, ftudioufly avoid mentioning one 
another. Diogenes the Cynic ridiculed Plato’s doc¬ 
trine of ideas and other abftrad fpeculations. In the 
midft of thefe private cenfures, however, the public fame 
of Plato daily increafed; and feveral Itates, among which 
were the Arcadians and Thebans, fent ambaffadors with 
earneft requefts that he would come over, not only to in- 
ftrudt the young men in philofophy, but alfo to preferibe 
them laws of government. The Cyrenians, Syracufians, 
Cretans, and Eleans, fent alfo to him: he did not go to 
any of them, but gave laws and rules of governing to all. 
He lived fingle, yet foberly and chaftly. He was a man 
of great virtues, and exceedingly affable ; of which we 
need no greater proof, than his civil manner of converting 
with the philofophers of his own times, when pride and 
envy were at their height. His behaviour to Diogenes is 
always mentioned in his hiftory. The Cynic was vaftly 
offended, it feems, at the politenefs and fine tafte of Plato, 
and ufed to catch all opportunities of fnarling at him. 
He dined one day at his table with other company, and, 
trampling upon the tapeftry with his dirty feet, uttered 
this brutifh farcafm,“I trample upon the pride of Plato;” 
to which Plato wifely reparteed, “ With greater pride.” 

The fame of Plato drew difciples to him from all 
parts; among whom were Speufippus an Athenian, his 
fitter’s fon, whom he appointed his fucceffor in the aca¬ 
demy and the great Ariftotle. 

The admiration of this illuftrious man was not con¬ 
fined to the breafts of a few philofophers. He was in 
high efteem with feveral princes, particularly Archelaus 
king of Macedon, and Dionyfius tyrant of Sicily. At 
three different periods he vifited the court of the latter 
prince, and made feveral bold but unfuccefsful attempts 
to fubdue his haughty and tyrannical fpirit. A brief 
relation of the particulars of thefe vilits to Sicily may 
ferve to call fome light upon the character of our phi- 
lofopher ; and we fiiall give it in the words of Dr En¬ 
field, from whofe elegant hiftory of philofophy we have 
extracted by much the mod valuable parts of this article. 

“ The profeffed objeft of Plato’s firtt vifit to Sicily, 
■which happened in the 40th year of his age, during the 
reign of the elder Dionfius the fon of Hermocrates, 
was, to take a furvey of the ifland, and particularly to 
obferve the wonders of Mount iEtna. Whilft he was 
relident at Syracufe, he was employed in the inftru&ion 
of Dion, the king’s brother-in-law, who poffeffed ex¬ 
cellent abilities, though hitherto, reftrained by the ter¬ 
rors of a tyrannical government, and relaxed by the lux¬ 
uries of licentious court. Difgufted by the debauch¬ 
ed manners of the Syracufans, he endeavoured to refeue 


his pupil from the general depravity. Nor did Dion l'iato. 

difappoint his preceptor's expectations. No fooner had -”— 

he received a tafte of that philofophy which leads to 
virtue, then he was fired with an. ardent love of wifdom. 
Entertaining an hope that philofophy nvght produce 
the fame effedl upon Dionyfius, he took great pains to 
procure an interview between Plato and the tyrant. In 
the courfe of the conference, whilft Plato was difeourfing 
on the fecurity and happinefs of virtue, and the miferies 
attending injuftice and oppreffion, Dionyfius, perceiving 
that the philofopher’s dilcourfe was levelled againft the 
vices and cruelties of his reign, difmiffed him with high 
difpleafure from his prefence, .and conceived a defign 
againft his life. It was not without great difficulty that 
Plato, by the affiftance of Dion, made his efcape. A 
veffel which had brought over Pollis, a delegate from 
Sparta,was fortunately atthat time returning to Greece. 

Dion engaged Pollis to take the charge of the philofo- 
pher, and land him fafely in his native country ; hut 
Dionyfius difeovered the defign, and obtained a promife 
from Pollis, that he would either put him to death or 
fell him as a Have upon the paffag;. Pollis according¬ 
ly fold him in the ifland of JE gina ; the inhabitants of 
which were then at war with the Athenians. Plato 
could not long remain unnoticed : Anicerrisj a Cyrenaic 
philofopher, who happened to be at that time in the 
ifland, difeovered the ilranger, and thought himfelf hap¬ 
py in an opportunity of {flowing his refpedt for fo illufi 
trious a philofopher : he purchafed his freedom for 50 
minus, or 84 1 . ibs. Sterling money, and fent him home 
to Athens. Repayment being afterwards offered to 
Anicerris by Plato’s relations, he refufed the money, 
faying, with that generous fpirit which true philofophy 
always infpires, that he faw no reafon why the relations 
of Plato fhould engrofs to themfelves the honour of fer- 
ving him.” 

After a ftiort interval, Dionyfius repented of his ill- 
placed refentment, and wrote to Plato, earneftly requeft- 
ing him to repair his credit by returning to Syracufe ; 
to which Plato gave this high-fpirited anfwer, that phi¬ 
lofophy would not allow him leifureto think of Diony¬ 
fius. He was, however, prevailed upon by bis friend 
Dion to accept of the tyrant’s invitation to return to. 
Syracufe, and take upon him tire education of Dionyfius, 
the younger, who was heir apparent to the monarchy. 

He was received by Dionyfius the reigning fovereign. 
with every poffible appearance of ref'pedl; but after 
feeing his friend banifhed, and being himfelf kept as a 
prifoner at large in the palace, he was by the tyrant fent 
back into his own country, with a promife that both he 
and Dion fhould be recalled at the end of the war in 
which the Sicilians were then engaged. This promife 
was not fulfilled. The tyrant wifhed for the return of 
Plato ; but could not refolve to recal Dion. At laft, 
however, having probably promifedthat the philofopher 
fhould meet his friend at the court of Syracufe, he pre¬ 
vailed upon Plato to vifit that capital a third time. 

When he arrived, the king met him in a magnificent 
chariot, and conducted him to his palace. The Sicilians 
too rejoiced in his return; for they hoped that the wif¬ 
dom of Plato would at length triumph over the tyranni¬ 
cal fpirit of the prince. Dionyfius feemed wholly di- 
vefted of his former refentments, liftened with apparent 
pieafure to the philofopher’s doctrine,'and among other 
exprelficns of regard, preferred him with eighty talents 
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Plato, of gold. In the midft of a numerous train of philofo- 
phers, Plato now poflefled the chief influence and autho¬ 
rity in the court of Syracufe. Whilft Ariftippus was 
enjoying himfelf in fplendid luxury ; whilft Diogenes 
was freely indulging his acrimonious humour; and 
whilft iEfchines was gratifying his thirft after riches ;— 
Plato fupported the credit of philofophy with an air of 
dignity, which his friends regarded as an indication of 
fuperior wifdom, but which his enemies imputed to 
pride. After all, it was not in the power of Plato to pre¬ 
vail upon Dionyfius to adopt his fyftem of policy, or to 
recal Dion from his exile. Mutual diftruft, after a fhort 
interval, arofe between the tyrant and the philofopher ; 
each fufpedted the othdr of evil defigns, and each en¬ 
deavoured to conceal his fufpicion under the difguife of 
refpedt. Dionyfius attempted to impofeupon Plato by 
condefcending attentions, and Plato to deceive Dionyfi¬ 
us by an appearance of confidence. At length, the phi¬ 
lofopher became fo much diffatisfied with his fitua- 
lion, that he eameftly requefted perinifiion to return to 
Greece, which was atlaft granted him, and he was fent 
home loaded with rich prefents. On his way to A- 
thens paffing through Elis during the celebration of 
the Olympic games, he was prefent at this general af- 
fembly of the Greeks, and engaged univerfal attention. 

From this narrative it appears, that if Piato vifited 
the courts of princes, it was chiefly from the hope of 
feeing his ideal plan of a republic realized ; and that 
his taleftts and attainments rather qualified him to fhine 
in the academy than in the council or the fenate. 

Plato, now reftored to his country and his fchool, de¬ 
voted himfelf to fcience, and fpent the laft years of a 
long life in the inftruCHon of youth. Having enjoyed 
the advantage of an athletic conftitution, and lived all 
his days temperately, he arrived at the 81 ft, or accord¬ 
ing to fome writers the 79th, year of his age, and died, 
through die mere decay of nature, in the firft year of 
the hundred and eighth Olympiad. He paffed his whole 
life in a ftate of celibacy, and therefore left no natural 
heirs, but transferred his effects by will to his friend 
Adiamantus. The grove and garden, which had been 
the fcene of his philofophical labours, at laft afforded 
him a fepulchre. Statues and altars were eredted to his 
memory ; the day of his birth long continued to be ce¬ 
lebrated as a feftival by his followers ; and his portrait 
is to this day preferved in gems: but the moft lafting 
monuments of his genius are his writings, which have 
been tranfmitted, without material injury, to the prefent 
times. 

The charadler of this philofopher has always been 
high. Befides the advantages of a noble birth, he had 
a large and comprehenfive underftanding, a vaft fund of 
wit and good talie, great evennefs and fweetnefs of tem¬ 
per, all cultivated and refined by education and travel; 
fo that it is no wonder ifhe was honoured by his coun¬ 
trymen, efteemed by ftrangers, and adored by his fcho- 
lars. The ancients thought more highly of Plato than 
of all their philofop'oers : they always called him the Di¬ 
vine Plato ; and they feemed refolved that his defcent 
fliould be more than human. “ There are (fays Apu- 
leius) who affert Plato to have fprung from a mere 
fublime conception ; and that this mother Peridtione, 
who was a very beautiful woman, was impregnated by 
Apollo inthefhape of a fpectre.” Plutarch, Suidas, 


and others, affirm this to have been the common report Phta. 
at Athens. When he was an infant, his father Arifto w ~v—- 
went to Hymettus, with his wife and child, to facrifice 
to the mufes ; and while they were bufied in the divine 
rites a fwarm of bees came and diftilled their honey up¬ 
on his lips. This, fays Tully, was confidered as a pre- 
fage of his future eloquence. Apuleius relates that So¬ 
crates, the night before Plato was recommended to him, 
dreamed that a young fwan fled from Cupid’s altar in 
the academy, and fettled in his lap ; thence foared to 
heaven, and delighted the gods with its mufic: and when 
Arifto the next day prefented Plato to him, “ Friends 
(fays Socrates), this is the fwan of Cupid’s academy.” 

The Greeks loved fables : they (how however in the pre¬ 
fent cafe, what exceeding refpedt was paid to the me¬ 
mory of Plato. Tully perfedtly ad-red him ; tells us, 
how he was juftly called by Panse.ius the divine, the mojl 
wife, the mojl facrcd, the Homer of philofopher:; intitled 
him to Atticus, Deni ills nojler; thinks, that if Jupiter 
had fpoken Greek, he would have fpoken in Plato’s lan¬ 
guage; and made him fo implicitly his guide in wifdom 
and philofophy, as to declare that he had rather err 
with Plato than be right with any one elfe. But, pa¬ 
negyric afide, Plato was certainly a very wonderful man, 
of a large and comprehenfive mind, an imagination infi¬ 
nitely fertile, and of a moft flowing and copious elo¬ 
quence. Neverthelefs, the ftrength and heat of fancy 
prevailing in his compofition over judgment, he was too 
apt to foar beyond the limits of earthly things, to range 
in the imaginary regions of general and abftradted ideas; 
and on which account, though there is always a great- 
nefs and fublimity in his manner, he did not philofo- 
phize fo much according to truth and nature as Ari- 
ftotle, though Cicero did not fcruple to give him the 
preference. 

The writings of Plato are all in the way of dialogue; 
where he feems to deliver nothing from himfelf,but every 
thing as the fentiments and opinions of odiers, of So¬ 
crates chiefly, of Timasus, &c. He does not mention 
himfelf any where, except once in his Phsedo, and ano¬ 
ther time in his Apology for Socrates. His ftyle, as 
Ariftotle obferved, is betwixt profe and verfe: on which 
account, fome have not fcrupled to rank him with the 
poets. There is a better reafon for fo doing than the 
elevation and grandeur of his ftyle : his matter is often¬ 
times the offspring of imagination, inftead of dodtrines 
or truths deduced from nature. The firft edition of 
Plato’s works in Greek was put out by Aldus at Ve¬ 
nice in 1513 ; but a Latin verfion of him by Marfilius ' 

Ficinus had been printed there in 1491. They were 
reprinted together at Lyons in 1588, and at Francfort 
in i6oz. The famous printer Henry Stephens, in 1578, 
gave a moft beautiful and corredt edition of Plato’s 
works at Paris, with a new Latin verfion by Serranus, 
in three volumes folio; and this defervedly paffes for the 
beft edition of Plato : yet Serranus’s verfion is very ex¬ 
ceptionable, and in many refpedts, if not in all, inferior 
to that of Ficinus. 

PLATONIC, fomething .that relates to Plato, his 
fchool-philofophy, opinions, or the like. Thus, Plato¬ 
nic love denotes a pure fpiritual afFedtion, for which 
Plato was a great advocate, fubfifting between the dif¬ 
ferent fexes, abftradted from all carnal appetites, and re¬ 
garding no other objed but the mind and its beauties j 

or 
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Platonic, or it is 6ven ft fincere difinterefted fne'ndlhijJ fribfifti'ng 
i’iatonifm. between p'erfons oF tile lame fex* abftirarted froth any 
1 felfilh views, and regarding no other objert than rlife 

perfon* if any fach loVe br friendlhip has aught of a 
foundation in nature. 

Platonic Tear, or the Great Tear, is a period of 
time determined by the revolution of the equinoxes, or 
the Fpace wherein the ftars, and conftellations return to 
their former places in relpert of the equinoxes. The 
Platonic year, according to Tycho Brahe, is 25816, 
according to Ricciolus 25920, and according to Caifini 
2486b years. 

This period ohCe accotnplifhed, it was an opinion 
among the anfcieiits that the world was to b 'gin anew, 
ahd the fame feries of things to turn over again. 

PLATONISM* the philofophy of Plato, which 
was divided into three branches, theology , phyftct, and 
mathematics. Under theo ; 6 gy was comprehended meta- 
phyfics and ethics, or that which in modern language 
is called litoral ph lofophy. Plato Wrote likewife on dia- 
JeSics, but with luch inferiority to his pupil Ariftotle, 
that his works in that department of fcience are feldom 
mentioned. 

The ancient philofophers always began their theologi¬ 
cal fyftems with feme difquifition on the nature of the 
gods, and the formation of the world; and it was a 
fundamental dortrine with them, that from Nothing no¬ 
thing can proceed. We are not to fuppofe that this ge- 
- ■ neral axiom implied nothing more than that for every 

effert there mud be a caufe; for this is a propofitiori 
Which no min will controvert who underftands the terms 
in which it is expreffed: but the ancients believed that a 
proper creation is impoffible even to Omnipotence, and 
that to the production of any thing a material is not lefs 
jtecejfary than an efficient caufe, (fee Metaphysics, 
n Q 264, 304.) That with refpert to this important quef- 
tion, Plato agreed with his predeceffors and contempo¬ 
raries, appears evident to us from the whole tenor of his 
§ Hill, of Tirneus. We agree with Dr Enfield § in thinking, that 
I'hil. j n ^15 dialogue which comprehends his whole dortrine 
on the fubjert of the formation of the univerfe, matter 
is fo mamfeftly fpoken of as eternally co-exifting with 
God that this part of his dortrine could not have been 
millaken by fo many learned and able writers, had they 
not been feduced by the defire of eftablilhing a coinci¬ 
dence of dortrine between the writings of Plato and 
1 A c - Qu Mofes. It is certain that neither Cicero nor Apu- 
6 ' leius ||, nor Alcinous f, nor even the later commentator 
f c" 12.’ Chalcidius, underftood their mailer in any other fenfe 
than as admitting two primary and incorruptible princi¬ 
ples, God and matter; to which we fhall ai ter wards fee 
reafon to add a third, namely ideas. The paifages 
quoted by thofe who maintain the contrary opinion are 
by no means fufficient for their purpofe. Plato, it is 
true, in his Timxus, calls God the parent of the univerfe, 
and in his Sophitla fpeaks of him as “ forming animate 
and inanimate beings, which did not before exiftt” but 
thefe expreflions do not necelTarily imply that this off- 
fpring of Deity was produced from nothing, or that no 
prior matter exifted from which thefe new beings were 
formed. Through the whole dialogue of the Timseus, 
Plato fuppofes two eternal and independent caufes of all 
things; one, that by which all things are made, which 
is God; the other, that from which all things are 
made, which is matter. He diftinguifties between God, 
Von. XV. 


matter, and the UniVerfe, and fuppoles the Architect of Phtdftirtri: 
the world to have forrfied it out of a huds of pre-exiftent ‘ ^ ' 

matt'eh Matter, aec'rirdiftg to Plato - , is ftn etemAl and 
infinite principle. His dortrine bn this heal is thus ex¬ 
plained by Cicero *. “ Matter* from tvhieli dll things * Ac. 

are produced and formed, is a fubflancc w ithout forrtr oV f *• c - 8 i 
quality* But capable of receiving all forms, and under¬ 
going every kind of change; in which, howeVer, it 
never fuffers annihilation, but merely a folution of its 
parts, which are in their nature infinitely divifible, Ahd' 
move in portions of fpace which are alfo infinitely divi- 
fiblc. When that principle which we call quality is 
moved, and arts upon iriatter, it Undergoes An entirfe 
change, and thofe forms are produced,From Which aiifes 
the diverfified and coherent fyllem of the univerfe.’ 1- 
This dortrine Piafo unfolds at large in hlsTimjfeiis, arid 
particularly infills upon the notion, that matter has Ori¬ 
ginally no form, hut is capable of receiving ftriy. He 
calls it the mother and receptacle of forms, by tire linioft 
of which, with matter the univerfe becomes petceptibib 
to the feafes ; and maintains, that the vifible World dives- 
its forms to the energy of the divine intellertual natdre. 

Our author is fupported in drawing this inference by 
the teftimony of Diogenes, La'ertiits, who furely un- 
derftoodthe language and dogmas of Plato better than 
the moll accompliflied modern fcholftr can pretend to do * 
yet a learned writer % has lately expreffed great fur-prife 1 p r T>g»l- 
that any one Ihould confider matter as having been, in vie ’ 
Plato’s opinion, uncreated ; and he boldly affii%is, that 
Laertius, inftead - of afferting that fpirit and matter 
were the principles of all things, ought to have faid that 
God alone, in Piato’s eftimation, was their original.— 

To prove this, he gives from the Timaeus a quotation,, 
in which the founder of the Academy declares that God 
framed heaven and earth,and the inferior deities; and that 
as hefajhioned,£ohc pervades all nature. He obferves,that 
Cicero denominates the god of Plato the maker, and the 
god of Ariftotle only the governor, of the world. And, to 
fatisfy thofe who may demand a particular proof of Pla¬ 
to’s having taught a real creation, he affirms that his 
writings abound with declarations on the fubjert, of 
which the meaning cannot be mifapprehended. “ With Theology 
this purpofe (fays he) Plato denominates at one time the 
principles or fubftance of all things, ruvouara S-eof ad/ui cvf- 
yi r, the productions of the efficient Deity, and at others 
enters more particularly into the queftion. Thus, he ob- 
ferves, that many perfons are ignorant of the nature and 
power of mind or intellert, ‘ as having exifted at the be¬ 
ginning antecedent to aft bodies.’ Of this mind he oh- 
lerves that it is without exception vxmtm TfuCurttn^f all 
things the mofi ancient; and he fubjoins, in order to re¬ 
move all doubt of his purpofe, that it is alfo Afgn mn- 
<riMC, the caufe or principle of motion 

With all poffible refpert for Dr Ogilvie, of whole 
piety and erudition we are thoroughly convinced, we 
mull take the liberty to fay, that to us the declarations 
of Plato on this fubjert appear much lefs precife and 
explicit than they appear to him ; and that the inference 
which he would draw from the coords of Cicero leem-s 
now to flow neceffariiy from the fenfe of thofe words. 

That Plato believed God to have framed the heaven and 
the earth, and to have fajhioned all nature, is a pofitio* 
which,as far as we know, has never been controverted; 
but between framing or fofhioning the chaos or i>.» 

'rf mt», and calling the univerfe into exiftenee from rton- 

F entity. 
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■f’Wfonifoiventity, 'there is an infinite and an obvious difference, tion was taught in the acadeiriy ; but Dr Ogilvieknows Platonifa. 
The diftin&ion made by Cicero between the God of and no man knew better than Cudworth, that Plato, 

Plato and the God of Arillotle is a juft diftindtion, but -with every other Greek philofopher, diftinguifhed be- 
it will not bear the fuperftrudture which the learned tween body and matter ; and that though he held the 
Dodtor builds upon it. Ariftotle maintained the eter- priority of intelledl to the former, it by no means fol¬ 
lows that he believed it to have exifted antecedent to 
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p. 168. 
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nity of the world in its prefent form. Plato certainly 
taught that the firft: matter was in time reduced from a 
-chaotic ftate into form by the power of the Demjurgus ; 
but we have feen nothing in his writings which expli¬ 
citly declares his belief that the jirfi matter was itfelf 
created. 

The learned Cudworth, who wifhed like Dr Ogilvie, 
to find a coincidence of dodlrine between the theology 
of Plato and that of the Gofpel, ftrained all his facul¬ 
ties to prove that his favourite philofopher taught a 
proper creation ; but he laboured in vain. He gives a 
number of quotations in fupport of his pofition ; of 
which we fhall here infert only thefe two upon which 
Dr Ogilvie feems to lay the greateft ftrefs. Plato, fays 
the author of the Intelledlual Syftem, calls the one 
God (a) a; yuv ot/pavor *«/ fltot/5, kui vruvra. t« 0 ovpavaxai 
cv aifoi/j xai utth yns oLVane. ipyunrai — He that makes 
earth, and heaven , and the gods, and doth all things loth 
in heaven, and hell, and under the earth. And, again, 
“ he by whofe efficiency the things of the world (lo-r spev 
t-yintu, fl-pc-repov 01/x o»r«) were afterwards made when they 
were not before*.” Both Cudworth and Ogilvie think 
this laft fentence an explicit declaration of Plato’s belief 
in the creative power of God : but that they are mif- 
taken has been evinced by Mofheim with a force of ar¬ 
gument which will admit of no reply. In that part of the 
Sophift from which the quotation is taken, Plato confiders 
the cfi napt'i irwn*.m, of which he is treating, as belong¬ 

ing both to God and to man; and he defines it in gene¬ 
ral to be “ a certain power which is the caufe that things 
may afterwards be which were not before.” Cudworth 
wifiies to confine this definition to the divine power; 
and adds from himfelf to the text which he quotes the 
following words, which are not in Plato, or from an 

ANTECEDENT NON-EXISTENCE BROUGHT FORTH INTO 

being ! That the incomparable author intended to 
deceive his reader, we are far from imagining : his zeal 
for Platonifm had-deceived himfelf. Plato’s definition 
comprehends the Ar««n a-o/icnxnv-j- as well of man as of 
God; and therefore cannot infer a creative power any 
where, unlefs the father of the academy was fo very 
abfurd as tofuppofe human artifts the creators of thofe 
machines which they have invented and made! Mofheim 
thinks that Cudworth was milled by too implicit a 
confidence in Ficinus; and it is not impcffible that 
Dr Ogilvie may have been fwayed by the authority, 
great indeed, of the author of the Intelledlual Syftem. 

That intelledl exifted antecedent to all bodies is in¬ 
deed a Platonic dogma, from which Dr Ogilvie, after 
Cudworth, wilhes to infer that the dodlrine of the crea- 


it to 

the latter. That he believed mind, or rather foul (for 
he diftinguilhes between the two), to be the caufe or 
principle of motion cannot be denied; hut.-we are not 
therefore authorifed to conclude that he likewife be¬ 
lieved it to be the caufe of the exiftence of matter. . .That 
he believed mind to be the moft ancient of all things-,- 
taking the word things in the moft abfolute fenfe,, can¬ 
not be true, fince by Dr Ogilvie’s own acknowledgment 
he held the exiftence and eternity of ideas, not to add 
that he believed to h or *’«iy«8on—the firft hypoftafis in 
his trinity', to be fuperior to mind and prior, to it- 
though not in time, yet in the order of nature. When 
therefore he calls mind the moft ancient of all things, he 
muft be fuppofed to mean only that it is more ancient, 
than all bodies and inferior fouls. It is no refledtion on 
the charadter of Plato that he could not,, by the efforts- 
of his own reafon, acquire any notion of a proper crea¬ 
tion ; fince we, who have the advantage of his writings, 
and of writings infinitely more valuable, to inftrudt us, 
find it extremely difficult, if not impoffible, to conceive 
how any thing can begin to be. We believe the fadt 
on the authority of revelation; butlhould certainly have 
never agitated fuch a queftion, had it not been ftated. to 
us by writers infpired with celeftial wifdom. 

In the Platonic cofmogony we cannot therefore doubt 
but that the eternity of the erpum was taken for 
granted. Whether it was an eternal and neceffary ema¬ 
nation from an eternal mind, is not perhaps quite fo evi¬ 
dent, though our own opinion is, that it was believed 
to be felf-exiftent. But be this as it may, which is not 
worth difputing, one thing is certain, that Plato did 
not believe it to have a fingle form or quality which it 
did not receive either from the Demiurgus or the Pfyche 
—the fecond or third perfon of his trinity. Except 
Ariftotle, all the Greek philofophers, who were not 
materialjfts, held nearly the fame opinions refpedling the 
origin of the world ; fo that in examining their fyftems 
we fhall be greatly milled if we underftand the terms 
incorporeal and immaterial as at all fynonymous. It was 
alfo a dodlrine of Plato, that there is in matter a necef¬ 
fary but blind and refradtory force ; and that hence 
arifes a propenfity in matter to diforder and deformity, 
which is the caufe of all the imperfedlion which appears 
in the works of God, and the origin of evil. On this 
fubjedt Plato writes with wonderful obfeurity : but, as 
far as we are able to trace his conceptions, he appears to- 
have thought, that matter, from its nature, refills’the. 
will of the Supreme Artificer, fo that he cannot per¬ 
fectly execute his deiigns; and that this is the caufe of 

the. 


(a) Moflieim affirms that this quotation is nowhere to be found in the writings of Plato. He therefore at 
firft fufpedted that the learned author, in looking haftily over Plato’s 10th book De Legibus., had transferred to- 
God what is there faid of the anima mundi, leading by its own motions every thing in the heaven, the earth and 
the fea, and that he had added fomething of his own. He dropped that opinion, however, when he found 
Flato, in the 10th book of bis Republic, declaring it to be as “ eafy for God to produce the fun moon and ftars 
and earth, &c. from himfelf, as it is for us to produce the image of ourfeives, and whatever elfe we pleafe, only bv- 
interpofing a looking-girds.’’ In all tthis power, however* there is nothing fimilar to that of creation., * * 
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yiato nifm, the mixture of good and evil which is found in the 
V ' material world. 

Plato, however, was no materiulift. He taught, 
that there is an intelligent caufe, which is the origin of 
all fpiritual being, and the former of the material world. 
The nature of this great being he pronounced it difficult 
to difcover, and when difcovered impoffible to divulge. 
The exiftence of God he inferred from the marks of in¬ 
telligence, which appear in the form and arrangement of 
bodies in the vifible world : and from the unity of the 
material fyftem he concluded, that the mind by which 
it was formed mult be one. God, according to Plato, 
is the fupreme intelligence, incorporeal, without be¬ 
ginning, end, or change, and capable of being percei¬ 
ved only by the mind. Pie certainly dillinguiffied the 
Deity not only from body, and whatever has corporeal 
qualities, but from matter itfelf, from which all things 
are made. He alio afcribed to him all thofe qualities 
which modern philofophers afcribe to immaterial fub- 
ftance ; and conceived him to be in his nature fimple, 
uncircumicribed in fpace, the author of all regulated 
'motion, and, in fine, poffelfed of intelligence in the 
higheft perfection. 

His notions of God are indeed exceedingly refined, 
and fuch as it is difficult to fuppofe that he could ever 
have acquired butfiom fome obfcure remains of prime¬ 
val tradition, gleaned perhaps from the priefts cf Egypt 
or from the philofophers of the Eaft. In the Divine 
Nature he certainly believed that there are two, and 
probably that there are three, hypoftafes, whom he called 
to ov and to !v, vo 1*0 and The firft be confidered 

as felf- exiftent, and elevated far above all mind and all 
knowledge ; calling him, by way of eminence, the being , 
or the one. The only attribute which he acknowledged 
in this perfon was goodnefs ; and therefore he frequent¬ 
ly ftyles him the to ayaS ov— the good, or ejfential goodnefs. 
The fecond he confidered as mind, the <a> ifdom or reafon 
of the firft, and the maker of the world; and therefore 
he ftyles him vot*c, xo^oc, and Jti/u/cvpy-oc. The third 
he always fpeaks of as the foul of the world ; and hence 
calls him 4 u X"o or 4 U X" T0U He taught that 

the fecond is a neceflary emanation from the firft, and 
the third from the fecond, or perhaps from the Jirfl and 
fecond. 

Some have indeed pretended, that the Trinity, which 
is commonly called Platonic, was a fidion of the later 
Platonifts, unknown to the founder of the fchool; but 
any perfon who lhall take the trouble to ftudy the wri¬ 
tings of Plato, will find abundant evidence that he really 
afferted a triad of divine hypoftafes, all concerned in the 
formation and government of the world, Thus in his 
ioth book of Laws where he undertakes to prove the 
exiftence of a Deity in oppofition to atheifts, he afcends 
no higher in the demonftration than to the 4i/x» or mun¬ 
dane foul, which he held to be the immediate and proper 
caufe of all the motion that is in the world. But in 
other parts of his writings he frequently aflerts, as fu- 
perior to the felf-moving principle, an immoveable von; 
or intellect, which was properly the demiurgus or fra¬ 
mer of the world; and above this hypoftafts one moft 


(b) “ TTsp; t«v vravTay jSaviXsa, la-tcit’ syv, xai Exeooi/ mxa 
Jnnfa^ nai to/tov trtpi t* rpira.” Oper. p, 1269, 


fimple and abfolutely perfed being, who is confidered in Platonjfi*. 
his Theology as au TofUcv, the original dei'y, in contradi- v ‘" 
ftindion from the others, who are only 0 eo< m Been. Thefe 
dodrines are to be gathered from his works at large, 
particularly from the Timeus, Philebus, Sophifta, and E- 
pinomis: but there is a paffage irt his fecond epiftle to 
Dionyfius, apparently written in anfwer to a letter in 
which that monarch had required him to give a more 
explicit account than he had formerly done of the na¬ 
ture of God, in which the dodrine of a Trinity feems 
to be diredlly afferted. “ After having fard that he 
meant to wrap up his meaning in fuch obfeurity, as 
that an adept only ihould fully comprehend it, he adds 
expreffions to the following import: ‘The Lord of 
Nature is furrounded on all fides by his works: what¬ 
ever is, exifts by his permiffion : he is the fountain and 
fource of excellence: around the fecond perfon are pla¬ 
ced things of the fecond order; and around the third 
thofe of the third degree (b).” Of this obfcuie paffage 
a very fatisfadory explanation is given in Dr Ogilvie's 
Theology of Plato, to which the narrow limits preferibed 
to fuch articles as this compel us to refer the reader. 

We fhall only fay, that the account which we have given 
of the Platonic Trinity is ably fupported by the Dodor, 

In treating of the eternal emanation of the fecond 
and third Hypoftafes from the firft, the philofophers of 
the academy compare them to light and heat proceed¬ 
ing from the fun. Plato himfelf, as quoted by Dr Cud- 
worth, illuftrates his dodrine by the fame comparifon. 

For “ ePayxd ov, or the firft hypoftafis, is in the intellec¬ 
tual world the fame (he fays) to intelled and intelli- 
gibles that the fun is in the corporeal world to vifion 
and vifibles ; for as the fun is not vifion itfelf but the 
caufe of vifion, and as that light by which we fee is 
not the fun but only a thing like the fun ; fo neither is 
the Supreme or Higheft Good properly knowledge, 
but the caufe of knowledge ; nor is intelled, confidered 
as fuch, the beft and moft perfed being, but only a be¬ 
ing having the form of perfedion.” Again, “ as the 
fun caufes other things not only to become vifible but 
alfo to be generated; fo the Supreme Good gives to 
things not only their capability of being known, but 
alfo their very effences by which they fubfift; for this 
fountain of the Deity, this higheft good, is not itfelf 
properly effence, but above effence, tranfeending it in re- 
fped both of dignity and of power.” 

The refemblance which this trinity of Plato bears to 
that revealed in the gofpel mull be obferved by ever r 
attentive reader; but the two dodrines are likewife iii 
fome refpeds exceedingly diffimilar. The third hypo¬ 
ftafis in the Platonic fyftem appears In no point of view 
co-ordinate with the firft or fecond. Indeed the firft is 
elevated far above the fecond, and the third funk ftill 
farther beneath it, being confidered as a mere foul im- 
merfed in matter, and forming with the corporeal world, 
to which it is united, one compound animal. Nay, it 
does not appear perfedly clear, that Plato confidered hi* 

4t*x» t ov Ktay-nv as a pure fpirit, or as having fubfifted 
from eternity as a diftind Hypoftafis. “ This governing 
fpirit, of whom tire earth, properly fo called, is the 
F 2 body 


««vt«. Extivo? ait 1 a m-a't'ra'i ten xsXoiv. Aevrepoy A ortfi t«c 
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•latonlfm. body, coiifffted, according to our author’s philofophy, 

' of the fame and the other ; that is, of the firft matter, 
•and of pure intelligence, framed to actuate the machi¬ 
nery of nature. The Supreme Being placed him in the 
middle of the earth ; which, in the vivid idea of Plato, 
deemed itfelf to live, in conference of an influence that 
was felt in every part of it. From this feat his power 
is reprefented as being extended on all fldes to the ut- 
moil limit of the heavens; conferring life, and prefer¬ 
ring harmony in the various and complicated parts of 
the univerfe. Upon this being God is faid to have 
looked with peculiar complacency after having formed 
him as an image of himfelf, and to have given beauty 
and perfeft proportion to the manfion which he was 
deftined to occupy. According to the doftrine of Ti- 
mseus, the Supreme being ftrUck out from this original 
mind innumerable fpirits of inferior order, endowed with 
principles of reafon ; and he committed to divinities of 
fecondary rank the talk of invefting thefe in material 
forms, and of difpgrfing them as inhabitants of the fun, 
moon, and other celeftial bodies. He taught alfo that 
at death the human foul is reunited to the 4 U X 8 rou 
jutcv, astothefourcefrom which it originally came.” 

Such is the third perfon of the Platonic triad, 
as we find his nature and attributes very accurately 
dated by Dr Ogilvie; and the Chriftian philofopher, 
who has no particular fyftem to fupport, will not re¬ 
quire another proof that the triad of Plato differs 
exceedingly from the Trinity of the Scriptures. Indeed 
the third hypoftafis in this triad has fo much the appear¬ 
ance of all that the ancients could mean by that which 
we call a creature, that the learned Cudworth, who wifh- 
ed, it is difficult to conceive for what reafon, to find the 
fublimeft myftery of the Chriftian faith explicitly taught 
in the writings of a pagan philofopher, was forced to 
fup'pofe that Plato held a double d’-'X 1 ’ or foul, one 
incorporated with the material world, and the 
ether Mirip-.iocry.ia or fupramundanc, which is not the foul 
but the governor of the univerfe. We call this a mere 
hypothefis; for though the author difplays vaft erudi¬ 
tion, and adduces many quotations in which this double 
pfyche is plainly mentioned, yet all thofe quotations are 
pa ken from Platonifts who lived after the propagation of 
the gofpel, apd who, calling themfelves eccleBics, freely 
ftole from every feft fuch dogmas as they could incor¬ 
porate with their own fyftem, and then attributed thofe 
dogmas to their mailer. In the writings of Plato him¬ 
felf, there is not fo much as an allufion to this fupramun- 
* Mcfltfi,. dane pjyc.be*-, and it is for this reafon (the -fox*, of 
cd. Cud. which he treats being fo very inferior to the J-t/unufyot 
Syft. Intel. and -rttyaQ ov) that we have expreffed with hefitation his 
c ‘ 4 ‘ * ^ belief of j^reehypoftafes in the divine nature. Yet that 
, J * he did admit fo many, feems more than probable both 
from the paffage illuftrated by Dr Ogilvie and from the 
attempt of Plotinus, one of his followers, to demon- 
Itrate that the number can be neither greater nor lefs. 
That his doftrine on this fubjeft ftjould be inaccurate 
and erroneous, can excite no wonder; whilft it mud be 
confeffed to have fuch a refemblance to the truth, and 
to.befo incapable of being proved by reafoning from ef¬ 
fects to cauf-s, that we could not doubt of his having 
Inherited it by tradition, even though we had not com¬ 
plete evidence that fcmething very limilar to it was 
taught kmg before him, not only by Pythagoras and 
Parmenides",, but by tlje philofcphers of the eall. 


We have faid that the Demiurgus was the maker of Platcmifin. 
the world from the firft matter which had exifted from 
eternity; but in Plato’s cofmogony there is another 
principle more myfterious, if poffihfo, than any thing 
which we have yet mentioned. This is his intellectual 
fyftem of ideas, which it is pot eafy to colled from his 
writings, whether he confidered as independent exi/fences, 
or only as archetypal forms, which had fubfifted from 
eternity in foe \oyoe or divine intellect. On this fub- 
jeCt he writes with fuch exceeding obfcurity, that rnea 
of foe firft eminence, both among foe ancients and the 
moderns, have differed about his real meaning. Some 
have fuppofed, that by ideas he meant real beings fub- 
fifting from eternity, independent of all minds, and fe- 
parate from all matter; and that of thefe ideas he con¬ 
ceived fome to be living and others to be without life. 

In this manner his doCtrine is interpreted by Tertu- 
lian * among the ancients, and by the celebrated Bruck- * Lib. <fe 
erf among the moderns; and not by them only, but Anima. 
by many others equally learned, candid and acute. Cud- t 
worth, on the other hand, with his annotator Mofheim, 
contend, that by his ideal world Plato meant nothing ’ 
more than that there exifted from eternity in foe roya; 
or mind of God a notion or conception of every thing 
which was in time to be made. This is certainly 
much more probable in itfelf, than that a man of enlar¬ 
ged underftanding fhould have fuppofed that there are 
fomewhere in extramundane fpace real living incorporeal 
beings eating and drinking, which are the ideas of all 
the animals which ever have been or ever will be eating 
and drinking in this world. Yet Mofheim candidly ac¬ 
knowledges, that if the controverfy were to be decided 
by the votes of the learned, he is doubtful whether it 
would be given for or againft him; and Cudworth, 
though he pleads the caufe of his mailer with much in¬ 
genuity, owns, that on this fubjeft his language cannot 
be vindicated. This indeed is meft true; for Plato 
contends, that his ideas are not only the objefts of 
fcience, but alfo the proper or phyfical caufes of all 
things here below ; that the idea of fimilitude is the 
cavfe of the refemblance between two globes ; and foe 
idea of diflimilitude foe caufe that a globe does not re- 
femble a pyramid : he likewife calls them ti/nat, ejfences 
or fubjlances, and many of his followers have pronounced 
them to be animals. 

Thefe wonderful expreffions incline us to adopt with 
fome hefitation the opinion dated by Dr Enfield. This- 
hi dorian of philofophy having observed, that fome of 
the admirers of Plato contend, that by ideas exifting in 
the reafon of God, nothing more is meant than concep¬ 
tions formed in the Divine mind, controverts this opi¬ 
nion with much effeft. “ By ideas, Plato (fays he) ap¬ 
pears to have meant fomething much more myfterious ; 
namely, patterns or archetypes fubfifting by themfelves, 
as real beings, ey-rcc o?t« in the Divine reafon, as in their 
original and eternal region, and iffuing thence to give 
form to fenfible things, and to beccfne objefts of con¬ 
templation and fcience to rational beings. It is the 
doftnne of fne Timacus, that 1 hcyKryos rrs ©es, the rea¬ 
fon of God, comprehends exemplars of all things, and. 
that this reafon is one of the primary caufes of thines. 

Plutarch fays, that Plato fuppofes three principles, God, 

Matter, and Idea. Jufiin Martyr, Pfeudo-Origen, and 
others, affert the fame thing. 

“ That this is foe, true Platonic doftrine of ideas will 

appear. 



P L A r 4 S \ FLA 


l'Utonifm, appear probable, if we attend to the manner in which 
' * Plato framed his fyftem of opinions concerning the ori¬ 

gin of things. 4 Having been from his youth (lays A- 
riftotle) conyerfant with Cratylus, a difciple of Hera¬ 
clitus, and inftrufted in the dodh'ir.e of that fchop!, that 
all fenfible things are variable, and cannot be proper ob- 
je< 5 ls of fcience, he reafonably concluded, that if there 
be any fuch thing as fcience, there muft exift, befides 
fenfible objefts, certain permanent natures, perceptible 
only by the intelledt/ Such natures, divine in their 
origin, and eternal and immutable in their exiftence, ha 
admitted into his fyftem, and called them ideas. Vifible 
things were regarded by Plato as fleeting Ihades, and 
ideas as the only permanent fubftances. Thefe he con¬ 
ceived to be the proper objects of fcience to a mind 
yaifed by divine contemplation above the perpetually va¬ 
rying fcenes of the material world.” 

It was a fundamental doctrine in the fyftem of Plato, 
that the Deity formed the material world after a perfeit 
model, confifting of thofe ideas which had eternally fub- 
fifted in his own reafon; and yet, with fome appear¬ 
ance of contradiction, he calls this model 44 felf- 
exiftent, indivifible, and eternally generated." Nay, he 
talks of it as being intelligent as well as eternal, and 
wholly different from the tranfcripts, which are fubject- 
ed to our infpeCtion. There is fo much myftery, con- 
fufion, and apparent abfurdity, in the whole of this 
fyftem, as it has come down to us, that we muft fup- 
pofe the friends of Plato to have been intruded with a 
key to his efoteric doftrines, which has long been loft, 
otherwife it would be difficult to conceive how that phi- 
lofopher could have had fo many admirers. 

With almoft every ancient theift of Greece the foun¬ 
der of the academy believed in an order of beings called 
daemons, which were fuperior to the fouls of men, and 
ftruck off by the Demiurgus from the foul of the world. 
Of thefe the reader will find fome account elfewhere: 
(See D^mon and Polytheism). We mention them 
at prefent becaufe they make an important appearance 
in Plato’s fyftem of phyfics, which was built upon them 
and upon the do&rine which has been ftated concerning 
God, matter, and ideas. He taught, that the vifible 
world was formed by the Supreme Architect, uniting 
eternal and immutable ideas to the firft matter; that the 
•Tim. univerfe is one animated being*, including within its 
limits all animated natures; that in the formation of 
the vifible and tangible world, fire and earth were firft 
formed, and were afterwards united by means of air 
and water; that from perfeCt parts one perfect whole 
was produced, of a fpherical figure, as moft beautiful 
f Ibid. in itfelf, and beft fuited to contain all other figuresf ; 

that the elementary parts of the world are of regular 
geometrical forms, the particles of earth being cubical, 
thofe of fire pyramidical, thofe of air in the form of an 
oCtohedron, and thofe of water in that of an icofohe- 
dron ; that thefe are adjufted in number, meaftue, and 
power, in perfeCf conformity to the geometrical laws of 
proportion ; that the foul which pervades this fphere is 
the caufe of its revolution round this centre; and, laftly, 
that the world will remain for ever, but that by the 
affion of its animating principle, it accomplifhes certain 
periods, within which every thing returns to its ancient 
place and ftate. This periodical revolution of nature is 
called the Platonic or great gear. See the preceding 
article. 


The metaphyfical doctrines of Plato, which treat of riatonifm. 
the human foul, ar.-d the principles of his fyftem of 
ethics, have been detailed in other articles (See Meta¬ 
physics, Part III. chap. iv. ; and Moral Plilojophy , 
n° 6.): but it is worthy of obfervation in this place, 
that preparatory to the ftudy of all philofophy, he re¬ 
quired from his difciples a knowledge of the elements ef 
mathematics. In his Republic, he makes Glaucus, one 
of the fpeakers, recommend them for their ufefulnefs 
in human life. “ Arithmetic for accounts and dillribu- 
tions; geometry for encampments and menfurations ; 
mufic for folemn feftivals in honour of the gods; and 
aftronomy for agriculture, for navigation, and the like. 

Socrates, on his part, denies not the truth of all this, but 
ftill infinuates that they were capable of anfwering an 
end more fublime. 4 You are pleafant (fays he) in 
your feeming to fear the multitude, left you fliould be 
thought to enjoin certain fciences that are ufelefs. ’Tis 
indeed no contemptible matter, though a difficult one, 
to believe, that through thefe particular fciences the foul 
has an organ purified and enlightened, which is deftroy- 
ed and blinded by ftudies of other kinds ; an organ bet¬ 
ter worth faving than a thoufand eyes, inafmuch as truth 
becomes vifible through this alone." 

“ Concerning policy, Plato has written at large in his. 

Republic and in his Dialogue on Laws. He was fo 
much enamoured with his own conceptions cn this fub- 
je&, that it was chiefly the hope of having an oppor¬ 
tunity to realife his plan of a republic which induced 
him to vifit the court of Dionyfius. But they who are 
converfant with mankind, and capable of calmly invefti- 
gation the fprings of human aftions, will eafily perceive 
that his projects were chimerical, and could only have 
originated in a mind replete with philofophical enthu- 
fiafm. Of this nothing can be a clearer proof than the 
defign of admitting in his republic a community of wo¬ 
men, in order to give reafon an entire controul over de¬ 
fire. Tlie main objedt of his political inftitutions ap¬ 
pears to have been, the fubjligations of the paffions and 
appetites by means of the abftradl contemplation of idea r - 
A fyftem of policy, raifed upon fuch fanciful grounds* 
cannot merit a more diftinft confideration.” 

Such is genuine Platonifm as it was taught in the old 
academy by the founder of thefehool and his immediate 
followers ; but when Arcefilaus was placed at the head 
of the academics, great innovations were introduced both 
into their dodlrines and into their mode of teaching (See 
Arcesilaus). This man was therefore confidered as 
the founder of what was afterwards called the middle 
academy. Being a profeffed fceptic, he carried his 
maxim of uncertainty to fuch a height, as to alarm the 
general body of philofophers, offend the governors of 
the ftate, and bring juft odium upon the very name of 
the academy. At length, Carnead.es, one of the difei- 
pies of this fchool, relinquifhing fome of the more ob¬ 
noxious tenets of Arcefilaus, founded what has been 
called the ne<w academy with very little improvement on 
the principles of the middle. See Cap.nead.es. 

Under one or other oi thefe forms Piatonifni found 
its way into the Roman republic. Cicero was a Plato- 
nift, and one of the greateft ornaments of the fchool. A 
fchool of Platonifts was likewife founded in Alexandria 
in the fecond century of the Chriftian era ; lint their 
doctrines differed in many particulars from thefe taught 

fi\ 
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I'butB* in the three academies. They profelTed to feek truth 
H wherever they could find it, and to colledt their dogmas 
^ay- .ouie , y rom €ver y fchool. They endeavoured to bend fome of 
the principles of Plato into a conformity with the doc¬ 
trines of the gofpel; and they incorporated With the 
whole many of the maxims of Ariftotle and Zeno, and 
not a fetv of the fidlions of the eaft. Their fyftem was 
therefore extremely heterogeneous, and feldom fo ra¬ 
tional as that of the philofopher after whofe name they 
were called, and of whofe doftrines we have given fo 
copious a detail. See Ammonius, Edclectics, and 
Plotinus. 

PLAUTUS (Marcus Accius), a comic writer of 
ancient Rome, born at Umbria, a province of Italy. 
His proper name was Marcus Accius , and he is lup- 
pofed to have acquired the furname of Plautus from 
having fplay feet. His parentage appears to have been 
mean ; fo that fome have thought he was the fon of 
a {lave. Aulus Gellius fays that Plautus was diftin- 
guifhed for his poetry on the theatre, and Cato for his 
eloquence in the Forum, at the fame time; and ob* 
ferves elfewhere from Varro, that he was fo well paid 
for his plays as to double his (lock in trading, ih which 
he loft all he gained by the mufes. He is faid to have 
been reduced to work at a mill for his fubftftence; but 
Varro adds, that his wit was his beft fupport, as he 
eompofed three of his plays during this drudgery. He 
died in the firft year of the elder Cato’s cenforfttip, about 
the year of Rome 569, and 184 B. C. We have 20 of 
his plays extant, though not all of them entire. Five 
of them, comedies, have been elegantly tranflated into 
Englifh by Mr B. Thornton, and publifhed in 2 vols 
Svo, 1767. 

PLAYS. See PLAY-house. 

PLAY-house. See Theatre, AmpUitheatre, 
&c. The moft ancient Engbfh play-houfes were the 
Curtain in Shoreditch and the Theatre. In the time 
of Shakefpeare, who commenced a dramatic writer in 
1592, there was no lefs than ten theatres open. Four 
of thefe were private houfes, viz. that in Blackfriars, 
the Cockpit or Phcenix in Drury-Lane, a theatre in 
Whitefriars, and one in Salifbury court. The other 
fix were called public theatres, viz. the Globe, the 
Swan, the Rofe, and the Hope, on the Bank-ftde ; the 
Red Bull, at the upper end of St John’s-ftreet, and the 
Fortune in White-crofs Street. The two laft were 
chiefly-frequented by citizens. Mr Malone gives us a 
pretty copious account of thefe play-houfes, in a fup- 
plement to his laft edition of Shakefpeare, which we 
fhall here infer t. 

“ Moft, if not all (fays he) of Shakefpeare’s plays 
were performed either at the Globe or at the Theatre in 
Blackfriars. It appears that they both belonged to the fame 
company of comedians, viz. his majefty’s lervants, which 
title they affirmed, after a licence had been granted to 
them by King James in 1603, having before that time 
been called the fervant; of the lord chamberlain. 

“ The theatre in Blackfriars was a private houfe; 
but the peculiar and diftinguifliing marks of a private 
play houfe it is not eafy to afcertain. It was very fmall, 
and plays were there ufually reprefented by candle light. 
The Globe, fituated on the fouthern fide of the river 
Thames, was a hexagonal building, partly open to the 
weather, partly covered with reeds. It was a. public 


theatre, and of confiderable fize, and there they always Play h«tfs 
a died by day-light. On the roof of the Globe, and the v ' 
other public theatres, a pole was eredled, to which a 
flag was affixed. Thefe' flags were probably difplayed 
only during the hours of exhibition, and it fhould feem 
from a paffage in one of the old comedies that they were 
taken down during Lent, in which feafon no plays were 
prefented. The Globe, though hexagonal at the out¬ 
ride, was probably a rotunda within, and perhaps had 
its name from its circular form. It might, however, 
have been denominated only from its fign, which was a 
figure of Hercules fupporting the Globe. This theatre 
was burnt down in 1613, but it was rebuilt in the fol¬ 
lowing year, and -decorated with more ornament than 
had been originally bellowed upon it. The exhibitions 
at the Globe feem to have been calculated chiefly for the 
lower clafs of people; thofe at Blackfriars for a more 
feledl and judicious audience. 

“ A writer informs us, that one of thefe theatres 
was a winter and the other a fummer houfe. As the 
Globe was partly expofed to the weather, and they att- 
ed there ufually by day-light, it was probably the fum¬ 
mer theatre. The exhibitions here feem to have been 
more frequent than at Blackfriars, at lead till the year 
1604 or 1605, when the Bank-fide appears to have 
become lefs fafhionable and lefs frequented than it for¬ 
merly had been. Many of our ancient dramatic pieces 
were performed in the yards of carriers inns ; in which, 
in the beginning of Queen Elizabeth’s reign, the come¬ 
dians, who then firft united themfelves in companies, 
eredled an occafional ftage. The form of thefe tempo¬ 
rary play-houfes feems to be preferred in our modern 
theatre. The galleries are in both ranged over each 
other on three (ides of the building. The fmall rooms 
under the lowed of thefe galleries anfwer to our prefent 
boxes; and it is obfervable that thefe, even in theatres 
which were built in a fubfequent period exprefsly for 
dramatic exhibitions, ftill retained their old name, and 
are frequently called rooms by our ancient writers. The 
yard bears a fufficient refemblance to the pit, as at pre¬ 
fent in ufe. We may fuppofe the ftage to have been 
raifed in this area, on the fourth fide, with its back to 
the gateway of the inn, at which the money for admit 
fion was taken. Hence, in the middle of the Globe, 
and 1 fuppofe of the other public theatres, in the time 
of Shakefpeare, there was an open yard or area, where 
the common people flood to fee the exhibition; from 
which circum ftance they are called by our author 
groundlings, and by Ben Johnfon ‘ the underftanding 
gentlemen of the ground.’’ 

“ In the ancient play-houfes there appears to have 
been a private box, of which it is not eafy to afcertain 
the fituation. It feems to have been placed at the fide 
of the ftage towards the rear, and to have been at a 
lower price: in this fome people fat, either from eco¬ 
nomy or Angularity. The galleries, or fcaffolds as they 
are fometimes called, and that part of the houfe which 
in private theatres was named the pit, feem to have been 
at the fame price ; and probably in houfes of reputation, 
fuch as the Globe, and that in Blackfriars, the price of 
admiflion into thofe parts of the theatre was 6 d. while 
in fome meaner play-houfes it was only 1 d- in others 
only 2d. The price of admiflion into the beft rooms or 
boxes was, I believe, in our author’s time, 1 s.; though 
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Way-houfe. afterwards it appears to have rifen to 2 s. and half a that when tragedies were performed the ftage was hung Pl#y-hmifc. 
v ' crown. with black. v 


“ From feveral paffages in our old plays, we learn, 
that fpeCtators were admitted on the ftage, and that the 
critics and wits of die time ufually fat there, Some were 
placed on the ground; others fat on ftools, of which 
the price was either 6 d. or 1 s. according, I fuppofe, to 
the commodioufnefs of the fituatiou ; and they were at¬ 
tended by pages, who furnifhed them with pipes and 
tobacco, which was fmoaked here as well as in other 
parts of the houfe ; yet it fhould feem that perfons were 
differed to fit on the ftage only in the private play- 
houfes, fuch as Flackfi iars, &c. where the audience was 
more feleCt, and of a higher clafs; and that in the Globe 
and other public theatres no fuch licence was permitted. 

“ The ftage was ftrewed with rufhes, which, as we 
learn from Hentzner and Cains de Ephemera, was, in 
the time of Shakefpeare, the ufual covering of floors in 
England. The curtain which hangs in the front of the 
prefent ftage,drawn up by lines and pulleys,though not a 
modern invention, for it was ufed by Inigo Jones in the 
mafques at court, was yet an apparatus to which the 
fimple mechanifm of our ancient theatres had not arri¬ 
ved, for in them the curtains opened in the middle, and 
were drawn backwards and forwards on an iron rod. In 
fome play-houfes they were woollen, in others made of 
filk—Towards the rear of the ftage there appears to have 
been a balcony, the platform of which was probably eight 
or ten feet from the ground. I fuppofe it to have been 
fupported by pillars. From hence, in many of our old 
plays, part of the dialogue was fpoken ; and in the front 
of this balcony curtains likewife were hung. 

“ A doubt has been entertained whether in our ancient 
theatres there were fide and other fcenes. The queftion 
is involved in fo much obfcurity, that it is very difficult 
to form any decided opinion upon it. It is certain, that 
in the year 1605 Inigo Jones exhibited an entertainment 
at Oxford, in which moveable fcenes were ufed ; but he 
appears to have introduced feveral pieces of machinery 
in the mafques atcourt, with which undoubtedly the pub¬ 
lic theatres were unacquainted. A paffage which has been 
produced from one of the old comedies, proves, it muft 
be owned, that even thefe were furniftied with fome 
pieees of machinery, which were ufed when it was requi- 
lite to exhibit the defcent of fome god or faint; but from 
all the contemporary accounts. I am inclined to believe 
that the mechanifm of our ancient ftage feldom went be¬ 
yond a painted chair or a trap door, and that few, if any 
cf them, had any moveable fcenes. When king Henry 
VIII. is to be difcoveredbythe dukes of Suffolk andNor- 
folk, reading in his ftudy, the fcenical direction in the fir ft 
folio, 1623, (which was printed apparently from p'.ay- 
houfe copies), is, ‘ the king draws thecurtain, (i, e. draws 
it open), and fits reading penfively;’ for, befides the prin¬ 
cipal curtains that hung in the front of the ftage, they 
ufed others as fubftitutes for fcenes. If a bed-chamber is 
to be exhibited, no change of fcene is mentioned ; but the 
property-man is fimply ordered to thruft forth a bed. 
When the fable requires the Roman capitol to be exhibit¬ 
ed, we find two officers enter, * to lay cufhions, as it were, 
in the capitol,’ &c. On the whole, it appears, that our 
ancient theatres, in general, wereonly furnifhed with cur¬ 
tains, and a Angle fcene compofed of tapeftry, which 
werefometimes, perhaps, ornamented with pictures; and 
fome pafiages in our old dramas incline one to think. 


“ In the early part, at leaft, of our author's ^ acquain- J; Shalcc- 
tance with the theatre, the want of feenery feems to have fpeare. 
been fuppliedby the fimple expedient of writing the names 
of the different places where the fcene was laid in the 
progrefs of the play, which were difpofed in fuch a man¬ 
ner as to be vifible to the andience. The invention of 
trap-doors, however, appears not to be modern ; for in 
an old morality ,, inti tied All for Money, we find a margi¬ 
nal direction which implies that they were very early in 
the. The covering, or internal roof of the ftage, was 
anciently termed the heavens. It was probably painted 
of a fky-blue colour, or perhaps pieces of drapery tinged 
with blue were fufpended acrofs the ftage to reprefent 
the heavens. 

“ It is probable that the ftage was formerly lighted 
by two large branches, of a form fimilar to thofe now- 
hung in churches. They gave place in a fubfequent peri¬ 
od to fmall circular wooden frames, furniftied with can¬ 
dles, eight of which were hung on the ftage, four at ei¬ 
ther fide, and thefe within a few years were wholly re¬ 
moved by Mr Garrick, who, on his return from France, 
firft introduced the prefent commodious method of illu¬ 
minating the ftage by lights not vifible to the audience. 

Many of the companies of players were formerly fo thin, 
that one perfon played two or three parts ; and a battle 
on which thefate of an empire was fuppofed todepend was 
decided by half a dozen combatants. It appears to have 
been a common practice in their mock engagements to 
difeharge fmall pieces of ordnance on the ftage. Before 
the exhibition began, three flourifttes or pieces of mu- 
fic were played, or, in the ancient language, there were 
three foundings. Mufic was likewife played between, 
the aCts. The inftruments chiefly ufed were trumpets, 
cornets, and hautboys. The band, which did not confift 
of more than five or fix performers, fat in an upper bal¬ 
cony, over what is now called the ftage-box. 

“ The perfon who fpoke the prologue was ufliered in 
by trumpets, and ufually wore a long black velvet cloak, 
which, I fuppofe, was eonfidered as beft fuited to a fup- 
plicatory addrefs. Of this cuftom, whatever might have 
been its origin, fome traces remained till very lately, a 
black coat having been, if I miftake not, within thefe 
few years, the conftant ftage-habiliment of our modem 
prologue-fpeakers. The drefs of the ancient prologue- 
fpeaker is (till retained in the play that is exhibited in 
Hamle tbefore the king and court of Denmark. The per- 
formersofmale characters generally wore periwigs, which 
in the age of Shakefpeare were not in common ufe. It 
appears, from a paffage in Puttenham’s Art of Englijh 
Poefy, 1589, that vizards were on fome occafions ufed by 
the aCiors of thofe days ; and it may be inferred, from a 
fcene in one of our author’s comedies, that they were 
fometimes worn in his time by thofe who performed fe¬ 
male characters ; but this I imagine was very rare. Some 
of the female part of the audience likewife appeared in 
malks. The ftage-dreffes, it is reafonable to fuppofe, 
were much more coftly at fome theatres than at others ; 
yet the wardrobe of even,the king’s fervants at the Globe 
and Blackfriars, was, we find, but fcantily furnilhed ; 
and our author’s dramas derived very little aid from the 
fplendor of exhibition. 

“ It is well known, that in the time of Shakefpeare 
and for many years afterwards, female charaClers were 
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reprelented by boys or young men. Sir William D’ATe¬ 
nant, in imitation of the foreign theatres, firft introduced 
females in the fcene, and Mrs Betterton is faid to have 
been die firft woman that appeared on the Englifh ftdge. 
Andrew Pennycuicke played the part of Matilda in a 
tragedy of Davenport’s, in 1655 ; and Mr Kynafton 
afted feveral female parts after the Reftoration. Downes, 
a contemporary of his, a (Tares us, ‘ that being then very 
young he made a complete ftage beauty, performing his 
parts fo well, particularly Arthiope and Aglaura, that 
it has fince been difputable among the judicious whether 
any woman that fiicce'eded him touched the audience fo 
ienfi'bly as he,' 

“ Both the prompter, or book-holder, as he was fome- 
times called, and the property-man, appear to have been 
regular appendages of our ancient dieatres. No writer 
tbatlhave met with intimates, that in the time of Shake- 
fpeare it was cuftomary to exhibit more than afingle dra¬ 
matic piece on one day. The Yorklkire tragedy, or All’s 
Cits, indeed, appears to have been one of four pieces that 
were repreftnted on the fame day ; and Fletcher has alfo 
a piece called Four flays in One 5 but probably thefe were 
'either exhibited on fome particular occafion, or ft'ere in¬ 
effectual efforts to introduce a rtew fpecies of amuffement; 
for we do not find any other inftances of the fame kind. 
Had any fhorter pieces been exhibited after the principal 
performance, fome of them probably would have been 
printed : bat there are none extant of an earlier date than 
the time of the Reftoration. The praftice, therefore, of 
exhibiting two dramas fucceflively in the fame evening. 
We may be affured was not eftabliftied before that period. 
But though the audiences in the time of our author 
were not gratified by the reprefentation of more than one 
drama in the fame day, the entertainment was diverfifi- 
od, and the populace diverted, by vaulting, tumbling, 
flight of hand, and morris-dancing, a mixture net much 
more heterogeneous than that With which we are daily 
prefented, a tragedy and a farce. 

“ The amufements of our anceftors, before the com¬ 
mencement of the play, were of various kinds, fuch as 
reading, playing at cards, drinking ale, or fmoaking to¬ 
bacco. It was a common praftice to carry table-books to 
the theatre, and either from curiofity or enmity to the 
author, or fome other motive, to write down paffages of 
'the play that was represented: and there is reafon to be¬ 
lieve that the imperfeft and mutilated copies of fome 
of Shakefpear’s dramas, which are yet extant, were ta¬ 
ken down in Ihort-hand during the exhibition. At the 
end of the piece, the aftors, in noblemen’s houfes and in 
taverns, where plays were frequently performed, prayed 
for the health and profperity of their patrons ; and in 
the public theatres for the king and queen. This prayer 
fometimes made part of the epilogue. Hence, probably, 
as Mr Steevens has observed, the addition of Vivanl rex 
tt regina to the modern play-bills. 

“ Plays, in the time of our author, began at one o’clock 
in the afternoon ; and the exhibition was ufually finifti- 
ed in two hours. Even in 1667 they commenced at 
three. When GolTon wrote his School of Alufe ia 1579, 
it feems the dramatic entertainments were ufually exhi¬ 
bited on Sundays. Afterwards they were performed on 
that and other days indifcriminately- It appears from 
a contemporary writer, that exhibiting plays on Sunday 
had notbeen abolifned in the third yearef king Charles I. 

“ The modes of conveyance to the theatre, anciently 
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as at prefent, feem to have been Various; fome going in 
coaches, others on horfeback, and many by water.— 
To the Globe play-houfe the company probably were 
conveyed by -Water; to that in Blackfriars the gentry 
went either in coaches or on horfeback, and the com¬ 
mon people on foot. In an epigram to Sir John Davis, 
the praftice bf riding to the theatre is ridiculed as a 
piece of affeftation or vanity, and therefore we may 
prefume it was not very general. 

“ The long and whimfical titles that are prefixed to 
the quarto copies bf our author’s plays, I fuppofe to 
have been tranfc; ibed from the play-bills of the time. 
A contemporary writer has preferved fomething like a 
play-bill of thofe days, which feems to corroborate this 
obfei-vatioh; for if it were divrfted of rhime, it would 
bear no very diftant refemblance to the title pages tliat 
ftand before fome of our author’s dramas : 

“-Prithee, what’s the play ? 

** (The firft I vifited this twelvemonth day) 

“ They fay—“ A ftew invented play of Purle, 

“ That jeoparded his neck to deal a girl 
“ Of twelve ; and lying fall impounded for’t. 

“ Has hither fent his bearde to aft his part; 

“ Againftall thofe in open malice bent, 

“ That would not freely to the theft confent: 

” Feigns all to’s wifh, and in the epilogue 
“ Goes out applauded for a famous—rogue.” 

“ —Now hang me if I did not iook at firft 
“ for fome fuch ftuff, by the fond people’s thraft.” 

“ It is uncertain at what time the ufage of giving au¬ 
thors a benefit on the third day of the exhibition of their 
pieces commenced. Mr Oldys, in one of hismannferipts, 
intimates that dramatic poets had anciently their benefit 
bn the firft day that a new play was reprefented ; a regu¬ 
lation which would have been very favourable to fome 
of the ephemeral produftions of modern times. But for 
this there is not, I believe, any fufficient authority. From 
D’Avenant, indeed, we learn, that in the latter part of 
the reign of queen Elizabeth, the poet had his bene¬ 
fit on the fecond day. As it was a general praftice in 
the time of Shakefpeare to fell the copy of the play to the 
theatre, I imagine in fuch cafes an author derived no 
other advantage from his piece that what arofe from the 
fale of it. Sometimes, however, he found it more be¬ 
neficial to retain the copyright in his own hands; and 
when he did fo, I fuppofe he had a benefit. It is cer¬ 
tain that the giving authors the profit of the third ex¬ 
hibition of their play, which feems to have been the 
ufual mode during almoft the whole of die laft century, 
was an eftablifhed cuftom in the year 1612 ; for Deck¬ 
er, in the prologue to one of his comedies printed in 
that year, fpeaks of the poet’s third day. The unfor¬ 
tunate Otway had no more than one benefit on the 
production of a new play} and this too, it leems, he 
was iometimes forced to mortgage before the piece was 
afted. Southerne was the firft dramatic writer who 
obtained the emoluments arifing from two reprefenta- 
tions ; and to Farquhar, in the year 1700, the bene¬ 
fit of a third was granted. When an author fold his 
piece to the fharers or proprietors of a theatre, it re¬ 
mained for feveral years unpnblifhed; but when that 
was not the cafe, he printed it for fale, to which many 
leern to have been induced, from an apprehenfion that 
an imperfeft copy might be iffued from the prefs with- 
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Play-houfe. out their confent. The cuftomary price of the copy of 
^ lca ' a play in the time of Shakefpeare appears to have been 
twenty nobles, or fix pounds thirteen Ihillings and four- 
pence. The play when printed was fold for fixpence; 
and the ufual preient from a patron in return for a de¬ 
dication was forty Ihillings. On the firft day of exhi- 
b’fiug a new play the prices of admitlion appear to 
have been railed; and this feems to have been occa- 
fionally pi aftifed on the benefit-nights of authors to the 
end of the laft century. The cuftom of paffing a final 
cenfure on plays at their firft exhibition is as ancient as 
the time of our author ; for no lefs than three plays of 
his rival Ben Jonfon appear to have been damned ; and 
Fletcher’s Futhful Shepherdefs, and The Knight of 
the Burning Peftle, written by him and Beaumont, un¬ 
derwent the fame fate. 

“ It is not eafy to afeertian what were the emolu¬ 
ments of a fuccefsful aftor in the time of Shakefpeare. 
They had not then annual benefits as at prefent. .The 
performers at each theatre feem to have lhaved the pro¬ 
fits arifing either from each day’s exhibition or from 
the whole feafon among them. From Ben Johnfon’s 
Poetafter we learn, that one of either the performers 
or proprietors had feven lhares and a half; but of what 
integral fum is not mentioned. From the prices of ad- 
miffion into our ancient theatres, which have been al¬ 
ready mentioned, I imagine the utmoft that the fharers 
of the Globe play-houfe could have received on any one 
day was about L.35. So lately as the year 1685, Shad- 
well received by his third day on the reprefentation of 
the Squire of Alfatia, L-130; whieh Downes the 
prompter fays was the greateft receipt that had been 
ever taken at Drury-Lane play-houfe at fingle prices. 
It appears from the MSS. of Lord Stanhope, treafurer 
of the chambers to King James 1 . that the cuftomary 
fum paid to John Heminge and his company for the 
performance ot a play at court was twenty nobles, or 
fix pounds thirteen Ihillings and four-pence. And Ed¬ 
ward Alleyn mentions in his Diary, that he once had 
fo {lender an audience in his theatre called the Fortune, 
that the whole receipts of the houfe amounted to no 
more than three pounds and fome odd Ihillings. 

“ Thus fcanty and meagre were the apparatus and 
accommodations of our ancient theatres, on which thofe 
dramas were firft exhibited, that have fince engaged the 
attention of fo many learned men, and delighted fo 
many thoufand fpeftators. Yet even then, we are told 
by a writer of that age, ‘ that dramatic poefy was fo 
lively expreffed and reprelented on the public ftages and 
theatres of this city, as Rome in the age of her pomp 
and glory never faw it better performed ; in refpeft of 
the aftion and art, not of the coft and fomptuoufnefs.” 

PLEA, in law, is what either party alleges for him- 
frlf in court, in a caufe there depending ; and in a more 
reftrained fenfe, it is the defendant’s anfwer to the plain¬ 
tiff’s declaration. 

Pleas are ufually divided into thofe of the crown and 
common pleas. Pleas of the crown are all fuits in the 
king’s name, or in the name of the attorney-general in 
behalf of the king, for offences committed agaiirft his 
crown and dignity, and againft his peace; as treafon, 
murder, felony, &c. See Arraignment. 

Common pleas are fuch fuits as are carried on be¬ 
tween common perfons in civil cafes. Thefe pleas are 
Vol. XV. 
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of two forts; dilatory pleas, and pleas to the aSlton. Di¬ 
latory pleas are luch as tend merely to delay or put off 
the fu't, by queftioning the propriety of the remedy, ra¬ 
ther than by denying the injury : pleas to theadieu are 
fuch as difpute the very caufc of fuit. 

1. Dilatory pleas are, 1. to the joriOJlftion of the 

court: alleging, that it ought not to hold plea of this 
injury, it arifing in Wales or beyond fca; or becaufe 
the land in queftion is of ancient demefne, and ought 
only to he demanded in the lord’s court, &c. 2. To 

the difability of the plaintiff, by re-tfon whereof he is 
incapable to commence or continue the fuit; as, that 
he is an alien enemy, outlawed, excommunicated, at¬ 
tainted of treafon or felony, under a prtemunire, not in 
rerum natura (being only a fiftitious perfon), an infant, 
a feme-covert, or a monk profeffed. 3. In abatements 
which abatement is either of the writ, or the count, for 
fome defeft in one of them; as by rnifnaming the defen¬ 
dant, which is called a mifnomer; giving him a wrong- 
addition as efquire inftead of knight; or other want of 
form in any material refpeft. Or, it may be that the 
plaintiff is dead; for the death of either party is at once 
an abatement of the fuit. 

Thefe pleas to the jurifdiftion, to the difability, or in 
abatement, were formerly very often ufed as mere dila¬ 
tory pleas, without any foundation in truth, and calcu¬ 
lated only for delay ; but now by flat. 4 & 5 Ann. c. 16. 
no dilatory plea is to be admitted without affidavit made 
of the truth thereof, or fome probable matter fhown to 
the court to induce them to believe it true. And with 
refpeft to the pleas themfelves, it is a rule that no ex¬ 
ception fhall be admitted againft a declaration or writ, 
uolefs the defendant will in the fame plea give the plain¬ 
tiff a better; that is, ftiow him how it might be amend¬ 
ed, that there may not be two objections upon the fame 
account. 

All pleas to the jurifdiftion conclude to the cogni¬ 
zance of the court; praying “ judgment whether the 
court will have farther cognizance of the fuit.” Pleas 
to the difability conclude to the perfon; by praying 
“ judgment, if the faid A the plaintiff ought to be an- 
fweredAnd pleas in abatement (when the fuit is by 
original) conclude to the writ, or declaration; by pray¬ 
ing “judgment of the writ, or declaration, and that the 
fame may be quafhed,” cajfetur, made void, or abated: 
but if the affion be'by bill, the plea muft pray “ judge¬ 
ment of the bill,” and not of the declaration; the bill 
being here the original, and the declaration only a copy 
of the bill. 

When thefe dilatory pleas are allowed, the caufe is 
either difmiffed from that jurifdiftion, or the plaintiff is 
ftayed till his difability be removed; or he is obliged to 
fue out a new writ, by leave obtained from the court, 
or to amend and new-frame his declaration. But when, 
on the other hand, they are over-ruled as frivolous, the 
defendant has judgment of refpondeat oujlcr, or to anfwer 
over in fome better manner. It is then incumbent on 
him to plead. 

2. A plea to theaBien; that is, to anfwer to the me¬ 
rits of the complaint. This is done by confeffing or 
denying it. 

A confeffion of the whole complaint is not very ufual; 
for then the defendant would probably end the matter 
fooner, or not plead at all, but fuffer judgment to go 
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. "P lea ' by default. Yetfometimes, after tender and refufal of fendant’s cafe. As, in real addons, a general releafe 
a debt, if the creditor haraffes his debtor with an addon, or a fine ; both of which may deftroy and bar the plain- 
it then becomes neceffary for the defendant to aeknow- tiff’s title. Or, in perfonal adlions, an accord, arbitra- 
ledge the debt, and plead the tender; adding, that he tion, conditions performed, nonage of the defendant, 
has always been ready, tout tempsprijl and is [till ready, or fome other fadt which precludes the plaintiff from his 
vticore pres, to difcharge it: for a tender by the debtor adlion. A juflification is likewife a fpecial plea in bar ; 
and refufal by the creditor will in all cafes difcharge the as in adlions of affault and battery, fon ajfault demefne, 
colls, but not the debt itfelf; though in fome particular that it was the plaintiff’s own original affault; in tref- 
cafes the creditor will totally lofe his money. But fre- pafs, that the defendant did the thing complained of in 
quently the defendant confeffes one part of the complaint right of fome office which warranted him fo to do; or, 
(by a cognovit aQionem in refpedl thereof), and traverfes in an adlion of flander, that the plaintiff is really as bad 
or denies the reft; in order to avoid the expence of car- a man as the defendant faid he was. 
rying that part to a formal trial, which he has no ground Alfo a man may plead the ftatutes of limitation in' 
to litigate. A fpecies of this fort of confeffion is the bar;, or the time limited by certain adts of parliament, 
payment of money into court-: which is for the moft part beyond which no plaintiff can lay his caufe of adlion. 
neceffary upon pleading a tender, and is itfelf a kind of This, by the ftatute of 32 Hen. VIII. c. 2. in a writ- 
tender to the plaintiff; by paying into the hands of the of right is 60 years: in affifes, writs of entry, or other 
proper officers of the court as much as the defendant ac- poffeffory adlions real, of the feifin of one’s anceftors 
knowledges to be due, together with the cofts hitherto in lands; and either of their feifin, or one’s own, in 
incurred, in order to prevent the expence of any farther rents, fuits, and fervices, 50 years : and in adlions real 
proceedings. This may be done upon what is called a for lands grounded upon one’s own feifin or poffeffion, 
motion ; which is an occafional application to the court fuch poffeffion muft have been within 30 years. By 
by the parties or their counfel, in order to obtain fome ftatute 1 Mar. ft. 2. c. 5. this limitation does not extend 
rule or order of court, which becomes neceffary in the to any fuit for avowfons. But by the ftatute 21 Jac. I. 
progrefs of a caufe; and it is ufually grounded upon an c. 2. a time of limitation was extended to the cafe of 
affidavit (the perfedt tenfe of the verb affido), being a the king ; viz. 60 years precedent to 19th Feb. 1623 : 
voluntary oath before fome judge or officer of the court, but, this becoming ineffedtual by efflux of time, the fame 
to evince the truth of certain fadls, upon which the mo- date of limitation was fixed by ftatute 9 Geo. III. c. 16. 
tion is grounded: though no fuch affidavit is neceffary to commence and be reckbned backwards, from the 
for payment of money into court. If, after the money is time of bringing any fuit or other procefs to recover the 
paid in, the plaintiff proceeds in his fuit, it is at his own thing in queftion ; fo that a poffeffion for 60 years is 
peril: for if he does not prove more due than is fo paid now a bar even againft the prerogative, in derogation 
into court, he [hall be nonfuited and pay the defendant’s of the ancient maxim, Nullum tempus occurrit regi. By 
cofts; but he ffiall (bill have the money fo paid in, for another ftatute, 21 Jac. I. c. 16. 20 years is the time 
that the defendant has acknowledged to be his due. To of limitation in any writ of formedon : and, by a confe* 
this head may alfo be referred the pradtice of what is quence, 20 years is alfo the limitation in every adlion 
called a Jet off; whereby the defendant acknowledges of ejedlment; for no ejedlment can be brought, unlefs 
rhe juftice of the plaintiff’s demand on the one hand, where the leffor of the plaintiff is intitled to enter on 
but on the other, fets up a demand of his own, to coun- the lands, and by the ftatute 21 Jac. I. c. 16. no entry 
terbalance that of the plaintiff, either in the whole or in can be made by any man, unlefs within 20 years after 
part; as, if the plaintiff fues for ten pounds due on a his right (hall accrue. Alfo all adlions of trefpafs 
note of hand, the defendant may fet off nine pounds due (quare claufum fregit, or otherwife), detinue, trover, re» 
to himfelf for merchandize fold to the plaintiff; and, in plevin, account, and cafe (except upon accounts be- 
cafe he pleads fuch fet-off, muft pay the remaining ba- tween merchants), debt on fimple contradl, or for arrears 
lance into court. of rent, are limited by the ftatute laft mentioned to fix. 

Pleas that totally deny the caufe of complaint are ei- years after the caufe of adlion commenced : and adlions- 
ther the general iffue, or a fpecial plea in bar. of affault, menace, battery, mayhem, and imprifonment* 

1. The general iffiue or general plea, is what traverfes, muft be brought within four years, and adlions for words 

thwarts, and denies at once, the whole declaration, with- two years, after the injury committed. And by the: 
out offering any fpecial matter whereby to evade it. As ftatute 31 Eliz. c. 5. all fuits, indidlments, and informa- 
in trefpafs either vi et armis , or on the cafe, “ non tul- tions, upon any penal ftatutes, where any forfeiture is; 
pabilis, not guiltyin debt upon contradl, “ nihil debet, to the crown, [hall be fired within two years, and where 
he owes nothingin debt on bond, “ non ejl faSum, the forfeiture is to a fubjedl, within one year, after the 
it is not his deedon an affiumpfit, “ non ajfumpfit, he offence committed, unlefs where any other time is fpe- 
made no fuch promife,” Or in real adlions, “ nultort, cially limited by the ftatute. Laftly, by ftatute 10 W. 
no wrong done ; nuldiffisifm, no diffeifin;” and in a writ III. c. 14. no writ of error, fare facias, or other fuit, 
of right, the mife or iffue is, that “ the tenant has more ffiall be brought to reverfe any judgment, fine, or reco- 
right to hold than the demandant has to demand.” very, for error, unlefs it be profecuted within 20 years. 
Thefe pleas ate called the general iffiue, becaufe, by The ufe of thefe ftatutes of limitation is to prelerve the- 
importing - an abfolute and general denial of what is peace of the kingdom, and to prevent thofe innumerable- 
alleged in the declaration, they amount at once to an perjuries which might enfue if a man were allowed to» 
iffue ; by whieh we mean a fadt affirmed on one fide and bring an adlion for any injury committed at any diftance 
denied on the other, , of time- Upon both thefe accounts the law therefore: 

2. Special pleas in bar of the plaintiff’s demands are holds, that interejl republic a ut fit finis Titiwm : and upon 
very various, according to the circumftaoces of the de- the fame principle the Athenian laws in general pro¬ 
hibited 
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flea. htbited all a&ions where the injury was committed five 

- - - years before the complaint was made. If therefore, in 

any fuit, the injury, or caufe of aftion, happened earlier 
than the period exprefsly limited by law, the defen¬ 
dant may plead the ilatutes of limitations in bar : as 
upon an affumpfu, or promife to pay money to the plain¬ 
tiff, the defendant may plead, Non affumpftt infra fex an- 
nos, He made no fuch promife within fix years ; which 
is an affeftual bar to the complaint. 

An ejioppd is likewife a fpecial plea in bar; which 
happens where a man hath done fome adt, or executed 
fome deed, which eftops or precludes him from averring 
any thing to the contrary. As if a tenant for years (who 
hath no freehold) levies a fine to another perfoil. Though 
this is void as to firangers, yet it (hall work as an eftop- 
pel to the cognizor ; for, if he afterwards brings an ac¬ 
tion to recover thefe lands, and his fine is pleaded a- 
gainft him, he (hall thereby be eftopped from faying, 
that he had no freehold at the time, and therefore was 
incapable of levying it. 

The conditions and qualities of a plea (which, as well 
as the dodtrine of eftoppels, will alfo hold equally, mu- 
tatis mutandis, with regard to other parts of pleading), 
are, i. That it be fingle and containing only one mat¬ 
ter ; for duplicity begets confution. But by ftatute 4 
and 5 Ann. c. 16. a man, with leave of the court, may 
plead two or more diftinct matters or fingle pleas; as in 
an adtion of affault and battery, thefe three, Not guilty, 
fon affault demefnS, and the ftatute of limitations. 2. 
That it be diredt and pofitive, and not argumentative. 
3. That it have convenient certainty of time, place, and 
perfons. 4. That it anfwer the plaintiff’s allegations in 
every material point. 5. That it be fo pleaded as to be 
capable of trial. 

Special pleas are ufually in the affirmative, fometimes 
in the negative, but they always advance fome new fadl 
not mentioned in the declaration; and then they muft 
be averred to be true in the common form:—“ And 
this he is ready to verify.”—This is not neceffary in 
pleas of the general iffue, thofe alwv.ys containing a to¬ 
tal denial of the fadts before advanced by the other par¬ 
ty, and therefore putting him upon the proof of them. 
See Pleadings. 

rJactft, Plea to Indiament, the defenfive matter alleged by a 
Comment, criminal on his indidtment: (fee Arraignment. ) This 
is either, 1. A plea to the jurifdidtion ; 2. A demurrer; 
3. A plea in abatement; 4. A fpecial plea in bar; or, 
5. The general iffue. 

I. A plea to the jurifdiSion, is where an indidtment 
is taken before a court that hath no cognizance of the 
offence; as if a man be indidted for a rape at the fhe- 
riff’s tourn, or for treafon at the quarter-feffions: in 
thefe or ftmilar cafes, he may except to the jurifdidtion of 
the court, without anfwering at all to the crime alleged. 

II. A demurrer to the indidtment, is incident to cri¬ 
minal cafes, as well as civil, when the fadt as alleged is 
allowed to be true, but the prifoner joins iffue upon 
fome point of law in the indidtment by which he infifts, 
that the fadt, as ftated, is no felony, treafon, or what¬ 
ever the crime is alleged to be. Thus, for inftance, if 
a man be indidted for felonioufly Healing a greyhound ; 
which is an animal in which no valuable property can 
be had, and therefore it is not felony, but only a civil 
trefpafs to fteal it; in this cafe the party indidted may 
demur to the indidtment; denying it to be felony, r]io’ 
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he confeffes the adt of taking it. Some h ive held, that Plea, 
if, on demurrer, the point of law be adjudged againft v ' 
the prifoner, he (hall have judgment and execution,, as 
if convidted by verdidt. But this is denied by others, 
who hold, that in fuch cafe he fhall be diredted and re¬ 
ceived to plead the general iffue, Not guilty, after a de¬ 
murrer determined againft him. Which appears the 
more reafonable, becaufe it is clear, that if the prifoner 
freely difcovers the fadt in court, and refers it to the 
opinion of the court whether it be felony or no; and 
upon the fadt thus fhown, it appears to be felony, the 
court will not record the confeffion, but admit him af¬ 
terwards to plead not guilty. And this feems to be a 
cafe of the fame nature, being for the mod part a mif- 
take in point of law, and in the condudt of his pleading ; 
and, though a man by mifpleading may in fome cafes 
lofe his property, yet the law will not fuffer him by 
fuch niceties to lofe his life. However, upon this doubt, 
demurrers to indidlments are feldom ufed: fince the fame 
advantages may be taken upon a plea of not guilty; or 
afterwards, in arreft of judgment, when the verdidl has 
eftablifhed the fadt. 

III. A plea in abatement is principally for a mtfnother, 
a wrong name, or a falfe addition to the prifoner. As, 
if James Allen, gentleman, is indidted by the name of 
John Allen, efquire, he may plead that he has the name 
of James, and not of John ; and that he is a gentleman, 
and not an efquire. And, if either fadt is found by a 
jury, then the indidtment fhall be abated, as writs or 
declarations may be in civil adtions. But, in the end, 
there is little advantage accruing to the prifoner by 
means of thefe dilatory pleas ; becaufe, if the exception 
be allowed, a new bill of indidtment may be framed, ac¬ 
cording to what the prifoner in his plea avers to be his- 
true name and addition. For it is a rule, upon all pleas 
in abatement, that he who takes advantage of a flaw; 
muft at the fame time (how how it may be amended. 

Let us therefore next confider a more fubftantial kind 
of plea, vise. 

IV. Special pleas in bar ; which go to the merits of 
the indidtment, and give areafon why the prifoner ought 
not to anfwer it at all, nor put himfelf upon his trial for 
the crime alleged. Thefe are of four kinds : a former 
acquittal, a former convidtion, a former attainder, or a 
pardon. There are many other pleas which may be 
pleaded in bar of an appeal: but thefe are applicable to 
both appeals and indictments. 

1. Firft, the plea of auterfaits acquit, or a former ac¬ 
quittal, is grounded on this univerfal maxim of the com¬ 
mon law of England, that no man is to be brought in¬ 
to jeopardy of his life, more than once, for the fame of¬ 
fence. And hence it is allowed as a confequence, that' 
when a man is once fairly found not guilty upon any in¬ 
didtment, or other profecution, before any court having 
competent jurifdidtion of the offence, he may plead fuch 
acquittal in bar of any fubfequent accufation for the 
fame crime. 

2. Secondly, the plea of auterfoits convilt, or a former 
convidtion for the fame identical crime, though no 
judgment was ever given, or perhaps will be (being 
fufpended by the benefit of clergy or other caufes), is a 
good plea in bar to an indidtment. And this depends 
upon the fame principle as the former, that no man 
ought to be twice brought in danger of his life for one 
and the fame crime, 
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1 ‘lca. 3. Thirdly, tlis plea of auterfoits attaint, ora former 
“ attainder, is a good plea in bar, whether it be for the 
fame or any other felony. For wherever a man is at¬ 
tainted of felony by judgment of death either upon a 
verdict or confeffion, by outlawry, or heretofore by ab¬ 
juration, and whether upon an appeal or an indictment; 
he may plead fuch attainder in bar to any fubfequent 
indiftment or appeal, for the fame or for any other fe¬ 
lony. And this becaufe, generally, fuch proceeding on 
a fecond profecution cannot be to any purpofe; for the 
prifoner is dead in law by the fird attainder, his blood 
is already corrupted, and he hath forfeited all that he 
had : fo that it is abfurd and fuperfluous to endeavour 
to attaint him a fecond time. Though to this general 
rule, as to all others, there are fome exceptions; wherein, 
cejftante rat tone, cejfat et ipfa lex. 

4. Laftly, a pardon may be pleaded in bar; as at once 
deftroying the end and purpofe of the indiament, by re¬ 
mitting that punifhment, which the profecution is cal¬ 
culated to inflift. There is one advantage that attends 
pleading a pardon in bar, or an arred of judgment, be¬ 
fore fentence is pad; which gives it by much the pre¬ 
ference to pleading it after fentence or attainder. This 
is, that by (lopping the judgment it (lops the attainder, 
and prevents the corruption of the blood: which, when 
once corrupted by attainder, cannot afterwards be re- 
ftored otherwife than by aft of parliament. 

Y. Th t general ijfue, or plea of n<9t guilty, upon which 
plea alone the prifoner can receive his final judgment of 
death. In cafe of an indiftment of felony or treafon, 
there can be no fpecial junification put in by way of 
plea. As, on an indiftment for murder, a man cannot 
plead that it was in his own defence againd a robber on 
the highway, or a burglar; but he muft plead the ge¬ 
neral iffue, Not guilty, and give this fpecial matter in 
evidence. For (befides that thefe pleas do in effeft 
amount to the general iffue ; fince, if true, the prifoner 
is mad clearly not guilty) as the fafts in treafon arefaid 
to be done proditore et contra Uganda fua debitum; and, 
in felony, that the killing was done felonies; thefe char¬ 
ges, of a traiterous or felonious intent, are the points 
and very gift of the indiftment, and mud be anfwered 
direftly by the general negative, Not guilty; and the 
jury upon the evidence will take notice of any defenfive 
matter, and give their verdift accordingly as effeftually 
as if it were or could be fpecially pleaded. So that this 
is, upon all accounts, the mod advantageous plea for 
the prifoner. 

When the prifoner hath thus pleaded not guilty, non 
'culpability or nient culpable; which was formerly ufed to 
be abbreviated upon the minutes, thus. Non [ox nient) 
cuU the clerk of the affize, or clerk of arraigns, on be¬ 
half of the crown replies, that the prifoner is guilty, and 
that he is ready to prove him fo. This is done by two 
monofyllables in the fame fpirit of abbreviation, culprit.; 
which (ignifies fird that the prifoner is guilty, (cut. cul¬ 
pable, of culpabilU) ; and then that the king is ready to 
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prove him fo, (prit, prafto fum, or paratus, vertficare). Pica, 

By this replication the king and the prifoner are Pleading*, 
therefore at iffue: for when the parties come to a * " 

faft which is affirmed on one fide and denied on the 
other, then they are faid to be at iffue in point of 
faft: which is evidently the cafe here, in the plea of 
non cul. by the prifoner; and the replication of cul. by 
the clerk. 

How the courts came to exprefs a matter of this im¬ 
portance in fo odd and obfeure a manner, can hardly be 
pronounced with certainty. It may perhaps, however, 
be accounted for by fuppofing, that thefe were at fird 
Ihort notes, to help the memory of the clerk, and re¬ 
mind him what he was to reply; or elfe it was the (hort 
method of taking down in court, upon the minutes, the 
replication and averment; cul. prtt; which afterwards 
the ignorance of fucceeding clerks adopted for the very 
words to be by them fpoken (a). 

But however it may have arifen, the joining of iffue 
feems to be clearly the meaning of this obfeure expref- 
fion; which has puzzled our mod ingenious etymolu- 
gids, and is commonly underdood as if the clerk of the 
arraigns, immediately on plea pleaded, had fixed an op¬ 
probrious name on the prifoner, by afking him, “ culprit , 
how wilt thou be tried?” for immediately upon iffue 
joined it is inquired of the prifoner, by what trial he will 
make his innocence appear. This form has at prefent 
reference to appeals and approvements only, wherein the 
appellee has his choice, either to try the accufation by 
Battle or by Jury. But upon indiftments, fince the 
abolition of Ordeal, there can be no other trial but by 
jury, per pais, or by the country: and therefore, if the 
prifoner refufes to put himfelf upon the inqued in the 
ufual form, that is, to anfwer that he will be tried by 
God and the country, if a commoner; and, if a peer, 
by God and his peers; the indiftment, if in treafon, is 
taken pro confejfo ; and the prifoner, in cafes of felony, 
is judged to dand mute, and, if he perfeveres in his ob- 
dinacy, (hall now be convifted of the felony. 

When the prifoner has thus put himfelf upon his trial 
the clerk anfwers in the humane language of the law, 
which always hopes that the party's innocence rather 
than his guilt may appear, “ God fend thee a good de¬ 
liverance.” And then they proceed, as foon as conve¬ 
niently may be, to the trial. See the article Trial. 

PLEADINGS, in law, are the mutual altercations 
between the plaintiff and defendant, (fee Suit, Writ, 
and Process). They form the third part or dage of 
a faft; and at prefent are fet down and delivered into 
the proper office in writing, though formerly they were 
ufually put in by their council ore terms, or viva voce, in 
court, and then minuted down by the chief clerks or 
prothonotaries; whence, in our old law-French, the 
pleadings are frequently denominated tire parol. 

The fird of thefe is the declaration, narratio, or count , 
anciently called the tale ; in which the plaintiff fets forth 
his caufe of complaint at length: being indeed only an 

amplification 
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(a) Of this ignorance we may fee daily indances, in the abufe of two legal terms of ancient French : one, the 
prologue to all proclamation?, “ Oyez, or Hear ye,” which is generally pronounced, mod unmeaningly, “ O yes: 
the other, a more pardonable midake, viz. when a jury are all fworn, the officer bids the crier number them, for 
which the word ia.lavy French is “ Conte z but we now hear it pronounced ia yery good Englifii, “ Couni 
thefe.” 
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Pleadings, amplification or expofition of the original writ upon 
which his adion is founded, with the additional circum- 
Comment. fiances of time and place, when and where, the injury 
was committed. 

In local adions, where poffeflion of land is to be re¬ 
covered, or damages for an adual trefpafs, or for wide, 
&c. affeding land, the plaintiff mud lay his declaration, 
or declare his injury to have happened in the very county 
and place that it really did happen; but in tranfitory 
adions, for injuries that might have happened anywhere, 
as debt, detinue, {lander, and the like, the plaintiff 
may declare in what county he pleafes, and then the 
trial mud be in that county in which the declaration is 
laid. Though, if the defendant will make affidavit 
that the cauie of adion, if any, arofe not in that but 
another county, the court will dired a change of the 
venue or vifne (that is, the •vicinia or neighbourhood in 
which the injury is declared to be done), and will ob¬ 
lige the plaintiff to declare in the proper county. For 
the datute 6 Ric. II. c. 2. having ordered all writs to 
be laid in their proper counties, this, as the judges 
conceived, impowered them to change the venue , if re¬ 
quired, and not to infid rigidly on abating the writ: 
which pradtice began in the reign of James I. And 
this power is difcretionally exercifed, fo as not to caufe 
but prevent a defedt of judice. Therefore the court 
will not change the venue to any of the four northern 
counties previous to the fpring circuit; becaufe there 
the affifes are holden only once a-year, at the time of 
fummer circuit. And it will fometimes remove the 
venue from the proper jurifdidtion (efpecially of the 
narrow and limited kind), upon a fuggedion, duly 
fupported, that a fair and impartial trial cannot be had 
therein. 

It is generally ufual, in adtions upon the cafe, to fet 
forth feveral cafes, by different counts in the fame de¬ 
claration ; fo that if the plaintiff fails in the proof of 
one, he may fucceed in another. As in an adtion on 
the cafe upon an assumpsit for goods fold and deliver¬ 
ed, the plaintiff ufually counts or declares, fird, upon 
a fettled and agreed price between him and the defend¬ 
ant ; as, that they bargained for 20I.: and led he 
fhould fail in the proof of this, he counts likewife upon 
a quantum valebant; that the defendant bought other 
goods, and agreed to pay him fo much as they were 
reafonably worth: and then avers that they were 
worth other 20I. and fo on in three or four different 
fhapes; and at lad concludes with declaring, that the 
defendant had refufed to fulfil any of thefe agreements, 
whei eby he is endamaged to fuch a value. And if he 
proves the cafe kid in any one of his counts, though he 
fails in the red, he fhall recover proportionable da¬ 
mages, This declaration always concludes with thefe 
words, “ and thereupon he brings fuit,” &c. hide pro¬ 
duc'd feclam, <Sc. By which words, fuit or JeSa (a fe- 
queiuio), were anciently underdood the witnefles or fol¬ 
lowers of the plaintiff. For in former times, the law 
would not put the defendant to the trouble of anfwering 
the charge till the plaintiff had made out at lead a pro¬ 
bable cafe. But the actual produdion of the fuit,fe 8 a, 
or followtrs, is now antiquated, and hath been totally 
difufed, at lead ever fmce the reign of Edward III. 
though the form of it dill continues. 

At the end of the declaration are added alfo the 


plaintiff's common pledges of profecution, John Doe Pleadings, 
and Richard Roe; which, as we elfewhere obferve, 

(fee Writ), are now mere names of form; though 
formerly they were of ufe to anfwer to the king for the 
amercement of the plaintiff, in cafe he were nonfuited, 
barred of his adion, or had a verdid and judgment 
againd him. For if the plaintiff negleds to deliver a 
declaration for two terms after the defendant appears, or 
is guilty of other delays or defaults againd the rules of 
law in any fubfequent dage of the aflion, he is adjudged 
not to follow or purfue his remedy as he ought to do ; 
and thereupon a nonfuit, or non profequitur, is entered, 
and he is faid to be non-prof'A. And for thus deferting 
his complaint, after making a falfe claim or complaint 
(pro falfo clamore fuo), he fhall not only pay cods to the 
defendant, but is liable to be amerced to the king. A 
retraxit differs from a nonfuit, in that the one is negative 
and the other pofitive: the nonfuit is a default and 
negleft of the plaintiff, and therefore he is allowed to 
begin his fuit again upon payment of cods; but a re¬ 
traxit is an open and voluntary renunciation of his fuit 
in court; and by this he for ever lofes his aflion. A 
difcontinuance is fomewhat fimilar to a nonfuit; for when 
a plaintiff leaves a chafm in the proceedings of his caufe, 
as by not continuing the procefs regularly.from day to 
day, and time to time, as he ought to do, the fuit is 
difeontinued, and the defendant is no longer bound to 
attend; but the plaintiff mud begin again, by filing out 
a new original, ufually paying cods to his antag-onid. 

When the plaintiff hath dated his cafe in the decla¬ 
ration, it is incumbent on the defendant, within a rea- 
fonable time, to make his defence, and to put in a plea; 
or elfe the plaintiff will at once recover judgment by de¬ 
fault or nihil dicit, of the defendant. 

Defence, in its true legal fenfe, fignifies not a judi- 
fication, proteflion, or guard, which is now its popular 
fignification ; but merely an oppofmg or denial (from the 
French verb defendre) of the truth or validity of the 
complaint. It is the contejlatio litis of the civilians : a 
general affertion that the plaintiff hath no ground of 
aflion; which affertion is afterwards extended and main¬ 
tained in his plea. 

Before defence made, if at all, cognizance of the 
fuit mud be claimed or demanded; when any perfon 
or body-corporate hath the franchife, not only of hold¬ 
ing pleas within a particular limited jurifdiflion, but 
alio of the cognizance of pleas; and that either without 
any words exclufive of other courts, which intitles the 
lord of the franchile, whenever any fuit that belongs to 
his jurifdiflion is commenced in the courts at Weftmin- 
der, to demand the cognizance thereof; or with fuch 
exclufive words, which aifo intitle the defendant to plead 
to the jurifdiflion of the court. Upon this claim of 
cognizance, if allowed, all proceedings fhall ceafe in the 
fuperior court, and the plaintiff is left at liberty to 
purfue his remedy in the fpecial jurifdiflion. As when 
a fcholar or other privileged perfon of the univerfities 
oi Oxford or Cambridge is impleaded in the courts at 
Wedminder, for any caufe of action whatfoever, unlefs 
upon a quedion of freehold. In thefe cafe-, by the- 
charter of thefe learned bodies, confirmed by aft of par¬ 
liament, the chancellor, or vice-chancellor, may put in 
a claim of cognizance ; which, if made in due time and 
form, and with due ploof of the fads alleged is regu- 
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Pleadings, larly allowed by the courts. It mull be demanded be- 
1 fore full defence is made or imparlance prayed ; for thefe 
are a fubmiffion to the jurifdidtion of the fuperior court, 
and the delay is a laches in the lord of the franchife ; 
and it will not be allowed if it occafionS a failure of ju- 
llice, or if an a< 5 tion be brought again!! the perfon 
himfeif who claims the franchife, unlefs he hath alfo 
a power in fuch cafe of making another judge. 

After defence made, the defendant muft put in his 
plea. Biit before he defends, if the fuit is commenced 
by capitis or latitat , without any fpecial original, he is 
intitled to demand one imparlance, or licefitia loquendt ; 
and may, before he pleads, have more granted by confent 
of the court, to fee if he can end the matter amicably 
without farther fuit, by talking with the plaintiff: a 
pradtice which is fuppofed to have arifen from a principle 
of religion, in obedience to that precept of the gofpel, 
“ agree With thine adverfary quickly, whilff thou art in 
the ■way with him.” And it may be obferved, that this 
gofpel-precept has a plain reference to the Roman law of 
the twelve tables, which exprefsly diredted the plaintiff 
and defendant to make Up the matter while they were 
In the way, or going to the prxtor ;— in via, rem uti 
pacent orato. There are alfo many other previous fteps 
which may be taken by a defendant before he puts in his 
plea. He may, in real actions, demand a view of the 
thing in queftion, in order to afcertain its indentity arid 
other circumftances. He may crave oyer of the writ, or 
of the bond, or Other fjzecialty upon which the adtion is 
brought; that is, t& hear it read to him; the generality 
of defendants in the tirties Of ancieiit fimplicity being 
fuppofed incapable to read it themfelves: whereupon 
the whole is entered ■verbatim upon the record ; and the 
defendant may take advantage of any condition, or 
other part Of it, not ftated in the plaintiff’s declaration. 
In real adtions alfo the tenant may pray in aid, or call for 
the affiftance of another, to help him to plead, becaufe 
of the feeblenefs or imbecility of his own eftate. Thus 
a tenant for life may pray in aid of him that hath the 
inheritance in remainder or reVerfion; and an incumberit 
may pray in aid of the patron and ordinary ; that is, that 
they fhall be joined in the adtion, and help to defend the 
title. Voucher alfo is the calling in of fome perfon to 
anfwer the adtion, that hath warranted the title to the 
tenant or defendant. This we ftill make ufe of in the 
form of common recoveries, which ate grounded on a 
writ of entry; a fpecies of adtion that relies chiefly 
on the weaknefs of the teriant’s title, who therefore 
vouches another perfon to warrant it. If the vouchee 
appears, he is made defendant inftead of the voucher; 
but if he afterwards makes default, recovery fhall be 
had again!! the original defendant; and he fhall recover 
an equivalent in value againft the deficient vouchee. In 
aflizes, indeed, where the principal queftion is, whether 
the demandant or his anceftors were or were not in poff 
feffion till the oufter happened, and the title of the 
tenant is little (if at all) difcuffed, there no voucher is 
allowed ; but the tenant may bring a writ of >u)arrantia 
charta againft the warrantor, to compel him to afllft him 
with a good plea or defence, or elfe to render damages 
and the value of the land, if recovered againft the 
tenant. In many real actions alfo, brought by or againft 
an infant under the age of 21 years, and alfo in adtions 
of debt brought againft him, as heir to any deceafed 
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anceftor, either party may fugged the nonage of tbe Pleadiu&s 
infant, and pray that the proceedings may be deferred v— 
till his full age, or in our legal phrafe, that the in¬ 
fant may have his age, and that the parol may demur , 
that is, that the pleadings may be ftaid; and thea 
they fhall not proceed till his full age, unlefs it be ap¬ 
parent that he cannot be prejudiced thereby. But 
by the ftatutes of Weftm. z. 3. Edw. I. c. 46. and of 
Glocefter, 6 Edw. I.c. 2. in writs of entry fur dif- 
feifn in fome particular cafes, and in adtions aunce- 
ftrel brought by an infant, the parol fhall not demur} 
otherwife he might be deforced of his whole property, 
and even Want a maintenance, till he came of age. 

So likewife in a writ of dower the heir fhall not have 
his age; for it is neceflary that the widow's claim be 
immediately determined, elfe fhe may want a preferit 
fubfiftence. Nor fnall an infant patron have it in a 
quare impedit , fince the law holds it neceflary and expe¬ 
dient that the church be immediately filled. 

When thefe proceeditigs are over, the defendant muff 
then put in his excufe or plea, See EleA. 

It is a rule in pleading, that no mail be allowed to 
plead fpecially fuch a plea as amounts only to the gene¬ 
ral iffue, or a total denial of the charge; but in fuch 
cafe he fhall be driven to plead the general iffue in terms, 
whereby the whole queftion is referred to a jury. But 
if the defendant, in an aflize or adtion of trefj afs, be 
defirous to refer the validity of his title to the court 
rather than the jury, he may ftate his title fpecially ; 
and at the fame time give colour to the plaintiff, or fup- 
pofe him to have an appearance or colour of title, bad 
indeed in point of law, but of which the jury are not 
competent judges. As if his own true title is, that he 
claims by feoffment with livery from A, by force of 
which he entered on the lands in queftion, he cannot 
plead this by itfelf, as it amounts to no more than the 
general iffue, niil tort, nul difeifin, in aflize, or not guilty 
iii an adtion of trefpafs. But he may allege this fpecially, 
provided he goes farther, and fays, that the plaintiff 
claiming by colour of a prior deed of feoffment, without 
livery, entered; upon whom he entered ; and may then 
refer himfeif to the judgment of the court which of theft 
two titles is the beft in point of law. 

When the plea of the defendant is thus put in, if it 
does not amount to an iffue or total contradidtion of 
the declaration, but only evades if, the plaintiff may 
plead again, and reply to the defendant’s plea: Either 
traverfing it, that is, totally denying it; as if, on an 
adtion of debt upon bond, the defendant pleads folvit 
ad diem, that he paid the money when due; heie the 
plaintiff in his replication may totally traverfe this plea, 
by denying that the defendant paid it: Or he may allege 
new matter in contradidtion to the defendant’s plea : as 
when the defendant pleads no award made, the plaintiff 
may reply, and fet forth an adtual award, and aflign a 
breach: Or the replication may confefs and avoid the 
plea, by fome new matter or diftindtion, confiftent with 
the plaintiff’s former declaration; as in an adtion for 
trefpaffing upon land Whereof the plaintiff is feized, if 
the defendant (hows a title to the land by defcent, and 
that therefore he had a right to enter, and gives colour 
to the plaintiff, the plaintiff may either traverfe and 
totally deny the fadt of the defcent; or he may confefs 
and avoid it, by replying, that true it is that fuch de- 

feenfi 
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Pleadings, fcent happened, but that fince the defcent the defendant 
'~~ v himfelf demifed the lands to the plaintiff for term of life. 

To the replication the defendant may rejoin, or put in 
an anfwer called a rejoinder. The plaintiff may anfwer 
the rejoinder by a fur rejoinder; upon which the de¬ 
fendant may rebut, and the plaintiff anfwer him by a 
fur-rebutter. Which pleas, replications, rejoinders, fur- 
rejoinders, rebutters, and fur-rebutters, anfwer to the 
exceptio, replicatio, duplicatio, triplicatio, and quadruplica¬ 
te, of the Roman laws. 

The whole of this procefs is denominated the plead¬ 
ing ; in the feveral ftages of which it muff be carefully 
obferved, not to depart or vary from the title or defence 
which the party has once infilled on. For this (which 
is called a departure in pleading) might occafion endlefs 
altercation. Therefore the replication mud fupportthe 
declaration, and the rejoinder muft fupport the plea, 
without departing out of it. As in the cafe of pleading 
no award made in confequence of a bond of arbitration, 
to which the plaintiff replies, fetting forth an adtual 
award; now the defendant cannot rejoin that he hath 
performed this award, for fuch rejoinder would be an 
entire departure from his original plea, which alleged 
that no fuch award was made : therefore he has now no 
other choice, but to traverfe the fait of the replication, 
or elfe to demur upon the law of it. 

Again, all duplicity in pleading muft be avoided. 
Every plea muft be Ample, entire, conncdted, and con¬ 
fined to one Angle point: it muft never be entangled 
with a variety of diftindt independent anfwers to the 
fame matter; which muft require as many different re¬ 
plies, and introduce a multitude of iffues upon one and 
the fame difpute. For this would often embarrafs the 
jury, and fometimes the court itfelf, and at all events 
would greatly enhance the expence of the parties. Yet 
it frequently is expedient to plead in fuch a manner as 
to avoid any implied admiflion of a fa< 5 t, which cannot 
with propriety or fafety be pofitively affirmed or denied. 
And this may be done by what is called a protejlation ; 
whereby the party interpofes an oblique allegation cr 
denial of fome fadi, protefting (by the gerund, protejlan- 
do) that fuch a matter does or does not exift ; and at 
the fame time avoiding a diredt affirmation or denial. 
Sir Edward Coke hath defined a proteftation (in the 
pithy dialed! of that age) to be, “ an exclufion of a 
eonclufion.” For the ufe of it is, to fave the party 
from being concluded with refpedt to fome fadt or cir- 
cumftance which cannot be diredtly affirmed or denied 
without falling into duplicity of pleading; and which 
yet, if he did not thus enter his proteft, he might be 
deemed to have tacitly waved or admitted. Thus, while 
tenure in vi lainage fubfifted, if a villain had brought an 
adtion again ft his lord, and the lord was inclined to try 
the merits of the demand, and at the fame time to pre¬ 
vent any eonclufion againft himfelf that he had waved 
his figniory ; he could not in this cafe both plead affir¬ 
matively that the plaintiff was his villain, and alfp take 
iffue upon the demand; for then his plea would have 
been double, as the former alone would have been a good 
bar to the action : but he might have alleged the villai¬ 
nage of the plaintiff by way of proteftation, and then 
have denied the demand. By this means the future vaf- 
falage of the plaintiff was faved to the defendant, in cafe 
the iffue was found in his (the defendant’s) favour ; for 
the proteftation prevented that eonclufion which would 


otherwife have refulted from the reft of his defence, Pleadings 
that ha had enfranchifed the plaintiff, fince no villain 1 
could maintain a civil adtion againft his lord. So alfo ea v Ure ~ 
if a defendant, by way of inducement to the point of his 
defence, alleges (among other matters) a particular 
mode of feifin or tenure which the plaintiff is unwilling 
to admit, and yet defires to take iffue on the principal 
point of the defence, he muft deny the feifin or tenure 
by way of proteftation, and then traverfe the defenfive 
matter. So, laftly, if an award be fet forth by the 
plaintiff, and he can affign a breach in one part of it 
(viz, the non-payment of a fum of money), and yet is 
afraid to admit the performance of the reft of the award, 
or to aver in general a non-performance of any part of 
it, left fomething fhould appear to have been performed ; 
he may fave to himfelf any advantage he might hereafter 
make of the general non-performance, by alleging that 
by proteftation, he can plead only the non-payment of the 
money. 

In any ftage of the pleadings, when either fide ad¬ 
vances or affirms any new matter, he ufually (as was 
faid) avers it to be true ; “ and this he is ready to ve¬ 
rify.” On the other hand, when either fide traverfes or 
denies the fails pleaded by his antagonift, he ufually 
tenders an iffue, as it is called ; the language of which 
is different according to the party by whom it is ten¬ 
dered ; for if the traverfe or denial “homes from the de¬ 
fendant, the iffue is tendered in this manner, “ And of 
this he puts himfelf upon the country,” thereby fubmit- 
ting himfelf to the judgment of his peers : but if the 
traverfe lies upon the plantiff, he tenders the iffue or 
prays the judgment of the peers againft the defendant ia 
another form ; thus, “ and this he prays may be in¬ 
quired of by the country.” 

But if either fide (as, for inftance, the defendant) 
pleads a fpecial negative plea, not traverfing or denying 
any thing that was before alleged, but difclofing fome 
new negative matter; as where the fuit is on a bond 
conditioned to perform an award, and the defendant 
pleads, negatively, that no award was made; he tenders 
no iffue upon this plea, becaufe it does not yet appear 
whether the fad: will be difputed, the plaintiff not ha¬ 
ving yet afferted the exiftence of any award : but when 
the plaintiff replies, and fets forth an actual fpecific 
award, if then the defendant traverfes the replication, 
and denies the making of any fuch award, he then, and 
not before, tenders an iffue to the plaintiff. For when 
in the courfe of pleading they come to a point which is 
affirmed on one fide and denied on the other, they are 
then faid to be at iffue ; all their debates being at la-ft 
contradlsd into a fingle point, which muft now be de¬ 
termined either in favour of the plaintiff or of the defen¬ 
dant. See Issue. 

PLEASING, art of. See Politeness. 

PLEASURE is a word fo univerfally underftood as 
to need no explanation. Lexicographers, however, who 
muft attempt to explain every word, call it “ the grati¬ 
fication of the mind or fenfes.” It is diredtly oppofite 
to Pain, and conftitutes the whole of pofitive happinefs 
as that does of mifery. * Encylo- 

The Author of Nature has furnifhed us with many pedic Me- 
pleafures, as well as made us liable to many pains; and thodique, 
we are fufceptible of both in fome degree as foon as we 
have life and are endowed with the faculty of fenfation- - 
A French writer, in a work* which once railed high Morale, 

expeftations tom, 4. 
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Pleafure, expectations, contends, that a child in the womb of its 

-- - - mother feels neither pleafure nor pain, £< Thefe fen- 

fations (fays he) are not innate; they have their origin 
from without: and it is at the moment of our birth that 
the foul receives the firft impreffions; impreffions flight 
and fuperficial at the beginning, but which by time and 
repeated ads leave deeper traces in the fenforium, and 
become more extenfive and more lafting. It is when 
the child fends forth its firft cries that fenfibility or the 
faculty of fenfation is produced, which in a fhort time 
gathers ftrength ar.d {lability by the impreffinn of ex¬ 
terior objects. Pleafure and pain net being innate, and 
being only acquired in the fame manner as the qualities 
which we derive from inftruftion, education, and fociety, 
it follows that we learn to fuffer and enjoy as we learn 
any other fcience.” 

This is ftrange reafoning and ferange language. That 
fenfations are not innate is univerfally acknow’edged; 
but it does not therefore follow that the foul receives its 
firft impreffions and firft fenfations at the moment of 
birth. The child has life, the power of locomotion, 
and the fenfe of touch, long befi-re it is born; and 
every mother will tell this philofopher, that an infant 
unborn exhibits fymptoms both of pain and of plea- 
fure. That many of our organs of fenfe are improved 
by ufe is incontrovertible; but it is fo far from being 
true that our fenfible pleafures become more exquifite 
by being often repeated, that the direCt contrary is ex¬ 
perienced of far the greater part of them; and though 
external objeds, by making repeated impreffions on the 
fenfes, certainly leave deeper tr-aceson the memory than 
an objedonce perceived can do, it by no means follows 
that thefe impreffions become the more delightful the 
more familiar that they are to us- That we learn to 
fuffer and enjoy as we learn any other fcience, is a molt 
extravagant paradox ; for it is felf-evident that we can¬ 
not live without being capable in feme degree both 
of fuffering and enjoyment, though- a man may cer¬ 
tainly live to old age in profound ignorance of all the 
fciences. 

The fame writer allures us, indeed, that fenfation is 
not neceffary to human life. “ Philofophers (fays he) 
make mention of a man who had loft every kind of feel¬ 
ing in every member of his body : he was pinched or 
pricked to no purpofe. Meanwhile this man made ufe 
of all his members ; he walked without pain, he drank, 
ate, and flept, without perceiving that he did fo. Sen- 
fible neither to pleafure nor pain, he was a true natural 
machine.” 

To the tale of thefe anonymous philofophers our au¬ 
thor gives implicit credit, whillt he favours us at the 
fame inftant with the following argumentation, which 
completely proves its falfehood. “ It is true that fen¬ 
fation is a Te'ative quality, fufceptible of increafe and 
diminution; that it is not neceffary to exiftence; and 
that one might live without it: but in this cafe he 
would live as an automaton, without feeling pleafure 
or pain; and he would pc,Pefs neither idea, nor re¬ 
flection, nor defire, nor paffion, nor will, nor fenti- 
ment; his exiftence would be merely pafllve, he would 
live without knowing it, and die without apprehen- 
fion.”. 

But if this man of the philofophers, whom our au¬ 
thor calls an automaton, and a true natural machine , had 
neither idea , nor dffire , nor paffion, nor will, nor jeniiment 
4 


(and without fenfation he certainly could have none of Pleafure. 
them), what induced him to 'walk, eat, or drink, or to - 

ccnfe from any of thefe operations after they were ac¬ 
cidentally begun ; The inftances of the automata which 
played on the flute and at chefs are not to the purpofe 
for which they are adduced; for tl ere is no parallel 
between them and this natural machine, unlefs the phi¬ 
lofophers wound up their man to eat, drink, walk, or 
fit, as V.icanfon and K .mpeler wound up their auto, 
mata to play or ceafe from playing on the German flute 
and at chefs. See Androides. 

Our author having for a while fported with thefe 
harmlefs paradoxes, proceeds to put the credulity of his 
reader to the teft with others of a very contrary ten¬ 
dency, He ir.ftitutes an inquiry concerning the fope- 
riority, in number and degree, of the pleafures enjoyed 
by the different orders of men in fociety ; and labours, 
not indeed by argument, but by loofe declamation, to 
propagate the belief that happinefs is very unequally 
diftribute J. The pleafures of the rich, he fays, mutt 
be more numerous and exquifite than thofe of the poor; 
the nobleman rr.uft have more enjoyments than the ple¬ 
beian of equal wea'th ; and the kinr, according to him, 
muft be the happieft of all men. He own-s, indeed, that 
although “ birth, rank, honours, and dignity, add to 
happinefs, a man is not to be eonfidered as miferable 
becaufe he is born in the lower conditions, of life. A man 
may be happy as a mechanic, a merchant, or a labourer, 
provided- he enters into the fpirit of his profeffion, and 
has not imbibed by a mifplaced education tbofe fentr- 
ments which make his condition infupportable. Hap¬ 
pinefs is- of eafy acquifition in the middling ftations of 
life; and though perhaps we are unable to know or to 
rate exactly the pleafure which arifes from contentment 
and mediocrity, yet happinefs being a kind of aggre¬ 
gate of delights, of riches, and of advantages more or 
lefs- great, every perfon muft have a fhare of it; the dr- 
vifion is not exactly made, but all other things equal, 
there will be more in the elevated than in the inferior 
conditions of fociety ; the enjoyment will be more felt, 
the means of enjoying more multiplied, and the plea¬ 
fures more varied, Birth, rank, fortune, talents, wit, 
genius, and virtue, are then the great fources of happi¬ 
nefs : thofe advantages are fo confiderable, that we fee 
men contented with- any one of them, but their union 
forms fupreme felicity. 

“ There is fo vaft a difference, fays Voltaire, between 
a man who has made his fortune and one who has to 
make it, that they are fcarcely to be eonfidered as crea¬ 
tures of the fame kind. The fame thing may be faid 
of birth, the greatefl of all advantages in a large fo¬ 
ciety ; of rank,'of honours, and of great abilities. How 
great a difference is made between a perfon of high 
birth and a tradefmnn; between a Newton or Defcar- 
tes and a fimple mathematician ? Ten thoufand foldiers 
are killed on the field of battle, and it is fcarcely men¬ 
tioned ; but if the general falls, and efpecially if he be a 
man of courage and abilities, the court and city are 
filled with the news of his death, and the mourning is 
univei-f.il. 

“ Frederic the Great, the late king of Pruffia, felt 
in a more lively manner than perhaps any other man 
the value of great talents. I would willingly renounce, 
fa:d he to Voltaire, every thing, which is an object < £ 
defire and ambition to man; but I am certain if I we e 

not 
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l*fe»fare. not a prince I flionld be nothing. Your merit alone 
' v ' would gain you the efteem, and envy, and admiration of 
the world; but to fecure refped for me, titles, and ar¬ 
mies, and revenues, are abfolutely neceffary.” 

For what purpofe this account of human happinefs 
was published, it becomes not us to fay. Its obvious 
tendency is to make the lower orders of fociety difcon- 
tented with their ftate, and envious of their fuperiors; 
and it is not unreafonable to fuppofe, that it contributed 
in fome degree to excite the ignorant part of the author’s 
countrymen to the commiffion of thofe atrocities of 
which they have fince been guilty. That fuch was his 
intention, the following extract will not permit us to 
believe ; for though in it the author attempts to fup- 
port the fame falfe theory of human happinefs, he men¬ 
tions virtuous kings with the refped becoming a loyal 
fubjed of the unfortunate Louis, whofe charader he 
feems to have intentionally drawn, and whofe death by 
the authority of a favage faction he has in effed fore¬ 
told. 

** Happinefs, in a ftate of fociety, takes the moft 
variable forms : it it a Proteus fufceptible of every kind 
of metamorphofis: it is different in different men, in 
different ages, and in different conditions, &c. The 
pleafures of youth are very different from thofe of old 
age : what affords enjoyment to a mechanic would be 
fupreme mifery to a nobleman; and the amufements of 
tire country would appear infipid in the capital. Is 
there then nothing fixed with regard to happinefs ? Is 
it of all things the moft variable and the moft arbitrary? 
Or, in judging of it, it is impoflible to find a ftandard 
, by which we can determine the limits of the greateft 

good to which man can arrive in the prefent ftate ? 
It is evident that men form the fame ideas of the beau¬ 
tiful and fublime in nature, and of right and wrong in 
morality, provided they have arrived at that degree of 
improrement and civilization of which human nature is 
fufceptible ; and that different opinions on thefe fub- 
jeds depend on different degrees of culture, of educa¬ 
tion, and of improvement. The fame thing may be 
advanced with regard to happinefs: all men, if equal 
with refped to their organs, would form the very fame 
ideas on this fubjed if they reached the degree of im¬ 
provement of which we are prefently fpeaking; and in 
fad, do we not fee in the great circles at Rome, at 
Vienna, at London, and Paris, that thofe who are called 
people of fafhion, who have received the fame education, 
have nearly the fame tafte, the fame defires, and the 
fame fpirit for enjoyment ? there is doubtlefs a certain 
degree of happinefs to be enjoyed in every condition 
of life ; but as there are fome conditions preferable to 
others, fa are there degrees of happinefs greater and lefs; 
and if we were to form an idea of the greateft poffible 
in the prefent ftate, it perhaps would be that of a fo- 
vereign, mailer of a great empire, enjoying good health 
and a moderate fpirit; endowed with piety and virtue, 
whofe whole life was employed in ads of juftice and 
mercy,and who governed bj fixed and immoveable laws. 
Such a king is the image cf the divinity on earth, and 
he mull be the idol of a wife people. His whole life 
iliould prefent a picture of the moft auguft felicity. Al¬ 
though fuch fovereigns are rare, yet we are not without 
examples of them. Ancient hiftory affords us Titus and 
Marcus Aurelius; and the prefent age can boaft of piety 
Vol. XV. 


and munificence in the charader of fome of its kings. Pler.furc. 
This ftate of the greateft happinefs to which man can ‘ w 
reach not being ideal, it will ferve as a ftandard of com- 
parifon by which happinefs and mifery can be eftimated 
in all civilized countries. He is as happy as a king, is 
a proverbial expreffion, becaufe we believe with juftice 
that royalty is the extreme limit of the greateft enjoy¬ 
ments ; and in fad, happinefs being the work of man, 
that condition which comprehends all the degrees of 
power and of glory, which is the fource of honour and 
of dignity, and which fuppofes in the perfon invefted 
with it all means of enjoyment either for himfelf or 
others, leaves nothing on this earth to which any rea- 
fonable man would give the preference. 

“ We can find alfo in this high rank the extreme of 
the greateft evils to which the condition of nature is 
expofed. A king condemned to death, and periftiing 
on a fcaffol'd, by the authority of a fadion, while at the 
fame time he had endeavoured by every means in his 
power to promote the general happinefs of his fubjeds, 
is the moft terrible and ftriking example of human mi¬ 
fery ; for if it be true that a crown is the greateft of 
all bleffings, then the lofs of it, and at the fame time the 
lofs of life by an ignominious and unjuft fentence, are of 
all calamities the moft dreadful. 

“ It is alfo in the courts of kings that we find the 
moft amiable and perfed ebaraders; and it is there 
where true grandour, true politenefs, the beft tone of 
manners, the moft amiable graces, and the moft emi¬ 
nent virtues, are completely eftablifhed. It is in courts 
that men feem to have acquired their greateft improve¬ 
ment : Whofoever has feen a court, fays La Bruyere, has 
feen the world in the moft beautiful, the moft enchant¬ 
ing, and attradive colours. The prejudices of mankind 
in behalf of the great ate fo exceffive, that if they in¬ 
clined to be good they would be almoft the objeds of 
adoration.” 

In this paffage there are doubtlefs many juft obfer- 
vations; but there is at leaft an equal number of others 
both falfe and dangerous. That a crown is the great¬ 
eft of earthly bleffings, and that it is in the courts of 
kings that we met with the moft amiable and perfed 
charaders, are pofitions which a true philofopher will 
not admit but with great limitations. The falfehood of 
the author’s general theory refpeding the unequal dif- 
tribution of happinefs in fociety, we need not wafte time 
in expofing. It is fufficiently expofed in other articles 
of this work, and in one of them by a writer of a very 
fuperior order. (See Happiness ; and Moral Philo - 
fophy , Part II. chap, ii.) He enters upon other fpecu- 
lations refpeding the pleafures and pains of favages, 
which are ingenious and worthy of attention; but be¬ 
fore we proceed to notice them, it will be proper to 
confider the connedion which fubfifts between pleafure 
and pain. 

“ That the ceffation of pain is accompanied by plea¬ 
fure, is a fad (fays a philofopher of the iirft rankf) t Dr Sayers 
which has been repeatedly obferved, but perhaps not 
fufficiently accounted for. Let us fuppofe a perfon in 
a ftate of indifference as to heat. Upon coming near 
a fire, he will experience at firft an agreeable warmth, 
i. e. pleafure. If the heat be increafed, this ftate of 
pleafure will, after a time, be converted into one of 
pain, from the increafed adion upon the nerves and 
H brain 
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Flesfure. brain, the undoubted organs of all bodily fenfations. 

' w—" L e t the heat now be gradually withdrawn, the nervous 

fyftem mu ft acquire again, during this removal, the 
ftate of agreeable warmth or pleafure ; and after paf- 
fing through that ftate it will arrive at indifference. 
From this fadt then we may conclude, that a ftate of 
pleafure may be puftied on till it is converted into one 
of pain ; and, on the other hand, that an adtion which 
produces pain will, if it go off gradually, induce at a 
certain period of its decreafe a ftate of pleafure. The 
fame reafoning which has thus been applied to the body 
may be extended alfo to the mind. Total languor of 
mind is not fo pleafant as a certain degree of adtion or 
emotion; and emotions pleafant at one period may be 
increafed till they become painful at another; whilft 
painful emotions, as they gradually expire, will at a 
certain period of their decreafe, induce a ftate of plea¬ 
fure. Hence then we are able to explain why pleafure 
jfhould arife in all cafes from the gradual ceffation of any 
adtion or emotion which produces pain.” 

The fame author maintains, that from the mere re¬ 
moval of pain, whether by degrees or inftantaneoufly, 
we always experience pleafure; and if the pain remov¬ 
ed was exquifite, what he maintains is certainly true. 
To account for this phenomenon, he lays down the fol¬ 
lowing law of nature, which experience abundantly con¬ 
firms, viz. “ that the temporary withdrawing of any 
adtion from the body or mind invariably renders them 
more fufceptible of that adtion when again produced.” 
Thus, after long falling, the body is more fufceptible 
of theeffedts of food than if the ftomachhad been lately 
fatisfied ; the adtion of ftrong liquors is found to be great¬ 
er on thofe who ufe them feldom than on fuch as are in 
the habit of drinking them. Thus, too, with refpedt to 
the mind; if a perfon be deprived for a time of his 
'friend’s fociety, or of a favourite amufement, the next 
vifit of his friend, or the next renewal of his amufe- 
mem, is attended with much more pleafure than if they 
had never been withheld from him. 

“ To apply this law to the cafe of a perfon fuddenly 
relieved from acute pain. While he labours with fuch 
pain, his mind is fo totally occupied by it, that he is 
unable to attend to his cuftomary purfuits or amufe- 
ments. He becomes therefore fo much more fufcep¬ 
tible of their adtion, that when they are again prefented 
to him he is raifed above his ufual indifference to po- 
iitive pleafure. But all pains do not proceed from an 
excefs of adtion. Many of them arife from reducing the 
body or the mind to a ftate below indifference. Thus, 
if a perfon have juft fufficient warmth in his body to 
keep him barely at eafe or in a ftate of indifference, by 
withdrawing this heat a ftate of uneaftnefs or pain is 
produced; and if in a calm ftate of mind one be made 
acquainted, with a melancholy event, his quiet is inter¬ 
rupted, and he finks below indifference into a painful 
ftate of mind. If now, without communicating any 
new fouree of pofitive pleafure, we remove in the for¬ 
mer cafe the cold, and in the latter the grief, the per- 
fons from whom they are removed will experience real 
pleafure. Thus, then, whether pain arifes from excefs 
or deficiency of adtion, the gradual or the fudden re- 
i DifYjuifi- 5 noval of it muft be in all cafes amended with pleafure 
tions Meta- It is equally true that the gradual or fudJen removal of 
phyfical pleafure is attended with pain.” 

aud Lite- We ar-e now prepared to examine our French author’s 
rary. 


account of the pleafures and pains of favages. “ Every' Pleafure. 
age (fayshe) has its different pleafures; but if we were ' 

to imagine that thofe of childhood are equal to thofe 
of confirmed age, we fhould be much miftaken in our 
eftimation of happinefs. The pleafures of philofophy, 
either natural or moral, are not unfolded to the infant; 
the molt perfedt mufic is a vain noife ; the molt exqui¬ 
fite perfumes and diflies highly feafoned offend his 
young organs inftead of affording delight; his touch is 
imperfedt; forty days elapfe before the child gives any 
fign of laughter or of weeping; his cries and groans 
before that period are not accompanied with tears ; his 
countenance expreffes no puffion ; the parts of his face 
bear no relation to the fentiments of the foul, and are 
moreover without confiftency. Children are but little 
affedted with cold ; whether it be that they feel lefs, 
or that the interior heat is greater than in adults. In 
them all the impreflions of pleafure and pain are tran- 
fitory; their memory has fcarcely begun to unfold its 
powers; they enjoy nothing but the prefent moment; 
they weep, laugh, and give tones of fatisfadlion without 
confcioufnefs, or at leaft without refledtion; their joy 
is confined to the indulgence of their little whims, and 
conftraint is the greateft of their misfortunes; few 
things amufe, and nothing fatisfies them. In this happy 
condition of early infancy nature is at the whole expence 
of happinefs; and the only point is not to contradidi 
her. What defires have children ? Give them liberty 
in all their movements, and they have a plenitude of ex¬ 
igence, an abundance of that kind of happinefs which is 
confined in fome fort to all the cbjedts which furround 
them : but if all beings were happy on the fame condi¬ 
tions, fociety would be at no expence in procuring the 
happinefs of the different individuals who cOmpofe it. 

Senfation is the foundation of refledtion ; it is the prin¬ 
cipal attribute of the foul; it is by this that man is ele¬ 
vated to fublime fpeculations, and fecures his dominion 
over nature and himfelf. This quality is not ftationary, 
but fufceptible, like all other relative qualities, of in- 
creafe and decay, of different degrees of ftrength and' in- 
tenfenefs: it is different in different men; and in the 
fame man it increafes from infancy to youth, from youth 
to confirmed manhood: at this period it flops, and gra¬ 
dually declines as we proceed to old age and to fecond 
childilhnefs. Confidered phyfically, it varies according 
to age, conftitution, climate, and food; confidered 
in a moral point of view, it takes its different appear¬ 
ances from individual education, and from the habits of 
fociety ; for man in a ftate of nature and fociety, with 
regard to fenfation and the unfolding of his powers, 
may be confidered as two diftindt beings; and if one 
were to make a calculation of pleafure in the courfe 
of human life, a man of fortune and capacity enjoys' 
more than ten thoufand favages. 

“ Pleafure and pain being relative qualities, they may 
be almoft annihilated in die moment of vehement paf- 
fion. In the heat of battle, for example, ardent and ani¬ 
mated fpirits have not felt the pain of their wounds ; and- 
minds ftrongly penetrated with fentiments of religion, en- 
thufiafm, and humanity, have fupported the moft cruel 
torments with courage and fortitude. The fenfibility 
of fome perfons is lo exqtrifitely alive, that one care 
fcarcely approach them without throwing them into' 
convulfions. Many difeafes Ihow the effect of fenfibi- 
lity puftied to an extreme j fuch as byfteric affections,. 

certain 
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Meafure. certain kinds of madnefs and fome of thofe which pro- 
' ce:d from poifon, and from the bite or fling of certain 

animals, as the vip-.r and the tarantula. Excelfive joy 
or grief, fear and terror, have been known to deilroy 
all fen fat ion, and occafion death ^a)” 

Having made thefe preliminary obfervations on plea- 
fure- and plain in infancy, and as they are increafed or 
diminifhed by education, and the different conditions of 
body and mind, our author proceeds to confider the ca¬ 
pability of favagcs to ieelpleafure and pain. “ By iii- 
vages be underftands all the tribes of men who live by 
hunting and fifhing, and on thofe things which the earth 
yields without cultivation. Thofe tribes who p> fiefs 
herds of cattle, and who derive their fubfiftence from 
fuch poflefiions, are not to be confi.dered as favages, as 
they have lome idea of property. Some favages are na¬ 
turally compaffionate ad humane, others are cruel and 
fangu inary. Although the phyfical conftitution of man 
be everywhere the fame, yet the varieties of climate, the 
abundance or fcarcity of natural produdlions, have a 
powerful influence to determine the inclinations. Even 
the fiercencfs of the tyger is foftened under a mild fky; 
nownature forms the manners of favages juft as fociety 
and civil inftitutions form the manners of civilized life. 
In the one cafe climate and food produce almoft the 
whole effect; in the other they have fcarcely any influ¬ 
ence. The habits of focietv every moment contend 
with nature, and they are almoft always victorious. The 
favage devotes himfelf to the dominion of his pafllons; 
the civilized man is employed in reftraining, in directing, 
and in modifying them : fo much influence have govern¬ 
ment, laws, fociety, and the fear of cenfure and punifli- 
ment, over his foul. 

“ It is not to be doubted that favages are fufceptible 
both of pleafure and pain ; but are the impreffions made 
on their organs as fenfible, or do they feel pain in the 
fame degree with the inhabitants of a civilized coun¬ 
try ? 

“ Their enjoyments are fo limited, that if we confine 
ourfelves to truth, a few lines will be fufficient to de- 
fcribe them : our attention muft therefore be confined 
te pain, becaufe the manner in which they fupport mis¬ 
fortune, and even torture, prefents us with a view of cha¬ 
racter unequalled in the hiftory of civilized nations. It 
is not uncommon in civilized countries to fee men bra¬ 
ving death, meeting it with cheerfulnefs, and even not 
littering complaints under the torture ; but they do not 
infult the executioners of public vengeance, and defy 
pain in order to augment their torments; and thofe who 
are condemned by the laws fuffer the punilhment with 
different degrees of fortitude. On thofe mournful oc- 
caflons, the common ranks, of mankind in general die 
with lefs firmnefs; thofe, on the other hand, who have 


received educati. ri, and who, by a train of imf rtumte Pb.-ufjre. 
events are brought to the fcafiold, whether it be the ™ v ~ 
fear of being reproached v i.h cowardice, or the confi- 
deratiou that the ihoke is inevitable, fuch men difenv^r 
the expiring fi-.>hs of elf-love <_sen in their laft moments ; 
and thofe efpecially of high rank, from their manners 
and fentiments, are expected to meet death with mag¬ 
nanimity : but an American lavage in the moment of 
punifhment appears to 1 e more than human ; he is a 
hero of the firft order who braves his tormentors, who 
provokes them to employ all their art, «nd who confiders 
as his chief glory to bear the greateft degree of pain 
without fhrinking (See America, n° 14, 27,28,29). 

The recital of their tortures would appear exaggerated, 
if it were not attefted by the beft authority, and if the 
favage nations among whom thofe cuftoms are eftablifli- 
ed were not fufliciently known ; but the excefs of the 
cruelty is notfo aftonifhing as the courage of theviClim. 

The European expofedto fufFerings of the fame dreadful 
nature would rend heaven and earth with his piercing 
cries and horrible groans; the reward of martyrdom,- 
the profpeCt of eternal life, could alone give him forti¬ 
tude to endure fuch torments ; but the favage is not ani¬ 
mated with this exalted hope. What fupports him then 
in feenesof fo exquifite fufFering ? The feeling of fhame, 
the fear of bringing reproach cn his tribe, and giving a 
ftain to his fellows never to be wiped away, are the 
only fentiments which influence the mind of a favage, 
and which always, prefent to his imagination, animate 
him, fupport him, and lend him fpirit and refolution. 

At the fame time, however powerful thofe motives may 
be, they would not be alone fufficient, if the favage felt 
pain in the fame degree with the European. Senfibility 
as we have already obferved, is increafed by education ; 
it is influenced by fociety, manners, laws, and govern- 
ment; climate and food work it into a hundred different 
fhapes ; and all the phyfical and moral caufes contribute 
to increafeand diminifh it. The habitual exiftence of a 
favage would be a ftate of fufFering to an inhabitant of 
Europe. You muft cut the flefh of the one and tear 
it away with your nails, before you can make him feel 
in an equal degree to a fcratch or prick of a needle in 
the other. The favage, doubtlefs, fufFers under torture, 
but he fuffers much lefs than an European in the fame 
circumftances : the reafon is obvious; the air which 
the favages breathe is loaded with fog and moift vapours ; 
their rivers not being confined by high banks, are by 
the winds as well as in floods fpread over the level fields, 
and depofite on them a putrid and pernicious flime ; the 
trees fqueezed one upon another, in that rude unculti¬ 
vated country ferve rather as a covering to the earth 
than an ornament. Inftead of thofe frefh and delicious 
lhades, thofe openings in the woods, and walks eroding 
II 2 each 


(a) There are inftances of perfons who have died at the noife ©f thunder without being touched. A man 
frighted with the fall of a gallery in which he happened to be, was immediately feized with the black jaun¬ 
dice. M. le Cat mentions a young perfon on whom the infolence of another made fuch an impreifion, that * 

his countenance became at firft yellow, and then chatiged into black, in fuch a manner that in lefs than 
eight days he appeared to wear a mafk of black velvet: he continued in this Hate for four months without any 
other fymptom of bad health or any pain. A failor was fo terrified in a ftorm, that his face fweated blood, 
which like ordinary fweat returned as it was wiped off, Stahl, whofe teftimony cannot be called in quell ion, 
cites a fimilar cafe of a girl who had been fiightened with foldiers. The excefs of fear, according to many phy- 
ficians, produces madnefs, and epilepfy, 
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l'leafure. each other in all directions, which delight the traveller the favages amufe themfelves with tying their naked Plea fures 
in the fine forefts of France and Germany ; thofeinA- arms together, and laying a kindled coal between them, " 1 

merica ferve only to intercept the rays of the fun, and to try which of them can longeft fuffer the heat; and 
to prevent the benign influence of his beams. The fa- the warriors who afpire to the honour of being chief, 
vage participates of this cold humidity; his blood has undergo a courfe of fuffering which exceeds the idea of 
little heat, his humours are grofs, and his conftitution torture inflicted on the greateft criminals in Europe.” 
phlegmatic. To the powerful influence of climate, it Thefe obfervations on the pleafures and pains of fa- 
is neceffary to join the habits of his life. Obliged to vages appear to be well-founded, and, as the attentive 
traverfe vaft deferts for fubfiftence, his body is accuf- reader will perceive, are perfectly agreeable to the the- 
tomed to fatigue ; food not nourilhing,andat the fame ory of Ur Sayers. If indeed that theory be juft, as we 
time in no great plenty, blunts his feelings ; and all the believe it to be, it will follow, that the few pleafures 
hardfliips ofthefavage ftate give a rigidity to his mem- of fenfe which the American enjoys, he ought to enjoy 
bers which makes him almoft incapable of fuffering. more completely than any European, becaufe to him. 

The favage in this ftate of nature may be compared to they recur but feldom. This may very poffibly be the 
the water-women and ftreet-porters, who, though they cafe ; and certainly would be fo, were not his fibres, by 
poffefs neither great vigour nor ftrength, are capable of climate and the habits of his life, rendered more rigid 
performing daily, and without complaint, that kind of than thofe of the civilized part of the inhabitants of Eu- 
labour which to a man in a different condition of life rope. But if we agree with our author § in what he § EiicycIo» 
would be a painful and grievous burden. Feeling, in lefs fays of the pains and pleafures of favages, we cannot ad- P*™ 
perfection with the favage, by the effects of climate and mit, without many exceptions, his theory of the enjoy- Logtque ’ 
food, and the habits of his life, is ftill farther reftrained ments of children. It is fo far from being true, that Metaphy. 
by moral confiderations. The European is lefs a man of few things amufe, and that nothing fatisfies them, that fique, et 
nature than of fociety : moral reftraints are powerful the direct contrary muft have been obferved by every Morale,, 
with him; while over the American they have fcarcely man attentive to the operations of the infant mind, tom » 4 - 
any influence. -This latter then is in a double condition which is amufed with every thing new, and often com- 
<?f imperfection with regard to us; his fenfes are blunted, pletely fatisfied with the mereft trifle. The pleafures 
and his moral powers are not difclofed. Now, pleafure of philofophy are not indeed unfolded to the infant 
and pain depending on the perfection of the fenfes and but it by no means follows that he does not enjoy his 
the unfolding of the intellectual faculties, it cannot be rattle and his drum as much as the philofopher enjoys 
doubted, that in enjoyments of any kind favages expe- his telefcope and air-pump ; and if there be any truth 
rience lefs pleafure, and in their fuffering lefs pain, than in the fcience of phyfiognomy, the happinefs of the 
Europeans in the fame circumftances. And in faCt, the former is much more pure and exquifite than that of the 
favages of America poffefs a very feeble conftitution. latter. That the moft perfect mufic is vain noife to an 
They are agile without being ftrong ; and this agility infant, is far from being felf-evident, unlefs the author 
depends more on their habits than on the perfection of confines the ftate of infancy to a very few months ; 
their members : they owe it to the neceffity of hunting ; and we are not difpofed to believe, without better 
and they are moreover fo weak, that they were unable to proof than we have yet received, that the relifh of exqui- 
i .tv.r the toil which their firft oppreffors impofed on fite perfumes and highly-feafoned difhes adds much to 
them. Hence a race of men in all refpeCts fo im- the fum of human felicity. 

peifeCt could not endure torment under which the moft But however much we disapprove of many of thefe 
robuft European would fink, if the pain which they feel reflections, the following we cordially adopt .as our own. 
were really as great as it appears to be. Feeling is then, “ If we compare (fays our author) the pleafures of 
and muft neceffarily be, lefs in the favage condition; fenfe with thofe which are purely intellectual, we fhall 
for this faculty difclofing itfelf by the exercife of all the find that the latter are infinitely fuperior to the former, 
phyfical and moral qualities, muft be lefs as they are lefs- as they may be enjoyed at all tames and in. every fitu- 
exercifed. Every thing (hows the imperfection of this ation of life. What are the pleafures of the table, fays 
precious quality, this fource of all our affections, in the Cicero, of gaming, and of women, compared with the 
American favages. delights of ftudy ? This tafte increafes with age, and 

“ All the improvements in Europe have had a ten- no happinefs is equal to it. Without knowledge and 
dency to unfold fenfibility : the air is purified that we ftudy, fays Catp, life is almoft the image of death (b). 
may breathe more freely; the moraffes are drained, the The pleafures of the foul are fuch, that it is frequent 
rivers are regulated in their courfes, the food is nourifh- enough to fee men preferve their gaiety during their 
ing, and the houfes commodious. With the favages,on whole life, notwithftanding a weak, difeafed, and debi- 
the contrary, every thing tends to curb it; they take litated body. Scaron, who lived in the laft century, 
pleafure even in hardening the organs of the body, in was an example of this. Balzac, fpeaking of him, fays, 
accuftoming themfelves to bear by degrees the moft that Prometheus, Hercules, and PhiioCtetes, in profane, 
acute pain.without complaining. Boys and girls among and Job in facred, hiftory, laid many great things while 

they 

(b) “ Savages, barbarians, and peafants, enjoy little happinefs except that of fenfation. The happinefs of a/ 

^civilized and well-informed man eonfifts of fenfations, of ideas, and of a great number of affinities, altogether un¬ 
known to them. Fie not only enjoys the prefent, but the paft and the future. He recals the agreeable idea 
of pleafures which he has tailed. It is great happinefs, fays an ancient, to have the recollection of good actions* 
cf an upright intention, and of premifes which we have kept.” 
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Pleafure. they were afflifted with violent pain, but S«aron alone 
“~ v ““ faid pleafant things. I have feen, continues he, in ma¬ 
ny places of ancient hiftory, conftancy, and modefty, 
and wifdom, and eloquence, accompanying affliftion, 
but he is the only inllance wherein I have feen plea- 
fan try. 

“ There are men whofe underftandings are conftantly 
on the ftretch, and by rhis very means they are impro¬ 
ved ; but if the body were as conftantly employed in 
the purfuit of fenfual gratification, the conftitution 
would foon be deftroyed. The more we employ the 
mind we are capable of the greater exertion ; but the 
more we employ the body we require the greater re- 
pofe. There are befides but fome parts of the body 
capable of enjoying pleafure; every part of it can expe¬ 
rience pain. A toothach occafions more fuffering than 
the’moft confiderable of our pleafures can procure of 
enjoyment. Great pain may continue for any length 
of time; exceffiva pleafures are almoft momentary. Flea- 
fure carried to an extreme becomes painful; but pain, 
either by augmenting or diminifhing it, never becomes 
agreeable. For the moment, the pleafures of the fenfes 
are perhaps more fatisfaftory; but in point of duration 
thofe of the heart and mind are infinitely preferable. 
All the fentimcnts of tendernefs, of friendfhip, of gra¬ 
titude, and of generofity, are fources of enjoyment for 
man in a ftate of civilization. The damned are exceed¬ 
ingly unhappy, faid St Catherine de Sienna, if they are 
incapable of loving or being beloved. 

“ Pleafure, continued for a great length of time, pro¬ 
duces languor and fatigue, and excites fleep; the con¬ 
tinuation of pain is produftive of none of thefe effects. 
Many fuffer pain for eight days and even a month with¬ 
out interruption; an equal duration of exceffive pleafure 
would occafion death. 

“ Time is a mere relative idea with regard to plea¬ 
fure and pain; it appears long when we fuffer, and 
ftiort when we enjoy. If there exifted no regular and 
uniform movement in nature, we would not be able 
from our fenfations alone to meafure time with any de¬ 
gree of exaftnefs, for pain lengthens and pleafure a- 
bridges it. From the languor of unoccupied time has 
arifen the proverb expreffive of our defire to kill it. It 
is a melancholy reflexion, and at the fame time true, 
that there is no enjoyment which can effeftually fecure 
Us from pain for the remainder of our lives ; while there 
are examples of evils which hold men in conftant forrow 
and pain during their whole exiftence. Such then is the 
imperfeftion of the one and the power of the other. 

“ Pleafure and pain are the fources of morality ; an 
aftion is juft or unjuft, good or otherwife, only as its 
natural tendency is to produce fuffering or enjoyment 
to mankind. No crime could be committed againft a 
being altogether infenlible, nor could any good be 
bellowed on it. Unlefsbe were endowed with the de¬ 
fire of pleafure and the apprehenfion of pain, man, like 
an automaton, would aft from necdfity, without choice 
and without determination. 

“ AH our paffions are the developement of fenfibility. 
If we were not poffeffed of feeling, we Ihould be defti- 
tute of paffions ; and as fenfibility is augmented by ci¬ 
vilization, the paffions are multiplied; more aftive and 
vigorous in an extenfive.and civilized empire than in a 
fmall ftate; more in the latter than among barbarous na¬ 
tions; and more in thefe laft than among favages {See 


Passion). There are more paffions in France and Pleafure, 
England than in all the nations of Europe; becaufe Plebeian, 
every thing which ferves to excite and fofter them is al- v 
ways in thofe countries in the greateft ftate of fermen¬ 
tation. The mind is aftive; the ideas great, extenfive, 
and multiplied. And is it not the foul, the mind, and 
heart, which are the focus of all the paffions ?” 

But wherever the paffions are multiplied, the fources. 
of pleafure and pain are multiplied with them. This 
being the cafe, it is impoffible to prefcribe a fixed and 
general rule of happinefs fuited to every individual. 

There are objefts of pleafure with regard to which all 
men of a certain education are agreed; but there are 
perhaps many more, owing to the variety of tempers 
and education, about which they differ. Every man 
forms ideas of enjoyment relative to his charafter ; and 
what pleafes one may be utterly detefted by another. 

In proportion as a nation is civilized and extenfive, thofe 
differences are remarkable. Savages, who are not ac¬ 
quainted with all the variety of pleafures of civilized 
nations, amufe themfelves with very few objects. Owing 
to the want of civilization, they have fcarcely any choice 
in the objects of tafte. They have few paffions; we 
have many. But even in civilized nations pleafnre is 
infinitely varied in its modification and forms. Thofe 
differences arife from manners, from governments, from 
political and religious cuftoms, and chiefly from educa¬ 
tion. Meanwhile, however different and variable the 
ideas of pleafure may be among, nations and individuals, 
it ftill remains a faft, that a certain number of perfons 
in all civilized flates, whether diftinguiflied by birth, or 
rank, or fortune, or talents, as they have nearly the 
fame education fo they form nearly the fame ideas of 
happinefs: but to poffefs it, a man rhuft give his chief 
application to the ftate of his mind ; and notwith Sand¬ 
ing all his efforts it is of Uncertain duration. Plappi- 
nefs is the funfhine of life: we enjoy it frequently at 
great intervals ; and it is therefore neceffiry to know 
how to ufe it. All the productions of art perilh ; the 
largeft fortunes are diffipated ; rank, honour, and dig¬ 
nity pafs away like a fleetirig fhadow; the memory is 
impaired ; all the faculties of the foul are extinguilhed ; 
the body finks under the infirmities of old age; and 
fcarcely has one reached the boundaries of happinefs 
marked out by his imagination, when he muft give 
place to another, and renounce ail his pleafures, all his 
hopes, fill his illufions; the fugitive images of which ■ 
had given happinefs to the mind. 

There are pleafures, however, on which the mind 
may fecurely reft, which elevate man above himfelf, 
dignify his nature, fix his attention on fpiritual things, 
and render him worthy of the care of Providence. Thefe 
are to be found in true religion; which procures for 
thofe who praftife its duties inexpreffible happinefs in a 
better country, and is in this world the fupport of the 
weak, and the fweetconfolation of the unfortunate. 

PLEBEIAN,, any perfon of the rank of the com¬ 
mon people. It is chiefly ufed in fpeaking of the ancient 
Romans, who were divided into fenators, patricians, 
and plebeians. The diftinftion was made by Romulus 
the founder of the city ; who confined all dignities, 
civil, military, and facCrdotal, to the rank of patricians. 

But to prevent the feditions which fuch a diftinftion 
might produce through the pride of the higher order 
and the envy of the lower, he endeavoured to engag* 

them i 
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Pledlran- them to one another by reciprocal ties and obligations, 
thus Every plebeian was allowed to choofe, out of the body 
of the patricians, a protector, who fhould be obliged to 
a (lift him with his intereft and fubftance, and to defend 
him from oppreffion. Thefe protedtors were called 
patrons ; the protected, clients. It was the duty of the 
patron to draw up the contracts of the clients, to extri¬ 
cate them out of their difficulties and perplexities, and 
to guard their ignorance againft the artfulnefs of the 
crafty. On the other hand, if the patron was poor, his 
clients were obliged to contribute to the portions of his 
daughters, the payment of his debts, and the ranfom 
of him and his children if they happened to be taken 
in war. The client and patron could neither accufe 
nor bear witnefs againft each other; and if either of 
them was convicted of having violated this law, the 
crime was equal to that of treafon, and any one might 
with impunity flay the offender as a vidtim devoted to 
Pluto and the infernal gods. For more than 600 years 
we find no diffenfions nor jealoufies between the patrons 
and their clients; not even in the times of the republic, 
when the people frequently mutinied againft the great 
and powerful. 

PLECTRANTHUS, in botany: A genus of the 
gymnofpermia order, belonging to the didynamia clafs 
of plants; and in the natural method ranking under the 
42 d order, Verticillat/e. The calyx is monophyllous, 
fhort, and bilabiated; the upper lip of which is large, 
oval, and bent upwards; the inferior lip is quadrifid, 
and divided into two laeinise : the corolla is monopeta- 
lous, ringent, and turned back; the labise look differ¬ 
ent ways, and from the bafe of the tube there is a necta- 
rium like a fpur : the filaments are in a declining fitua- 
tion, with Ample anther® : the ftylus filiform; the ftig- 
ma bifid. It has four feeds covered only by the calyx, 
There are two fpecies, viz. x. The Fruticofus, a native 
of the Cape of Good Hope ; 2. PunSatus, a native of 
Africa. The firft flowers from June to September, the 
latter from January to May. 

PLEDGE (Plegius), in common law, a furety or 
gage, either real or perfonal, which the plaintiff or de¬ 
mandant is to find for his profecuting the fuit. 

The word is fometimes alfo ufed for Frank Pledge, 
which fee. 

To Pledge, in drinking, denotes to warrant, or be 
furety to one, that he fliall receive no harm while he is 
taking his draught. The phrafe is referred by our 
antiquaries to the practice of the Danes, heretofore in 
England, who frequently ufed to ftab or cut the throats 
of the natives while they were drinking. 

Pledges of Goods for money. See Pawn. 
PLEDGERY, or Pleggery, in law, furetifliip, 
or an undertaking or anfwering for another. 

PLEDGET, Bolster, or Comprefs, in furgery, a 
kind of flat tent laid over a wound, to imbibe the fu- 
perfluous humours, and to keep it clean. 

PLEIADES, in fabulous hiftory, the feven daugh¬ 
ters of Atlas king of Mauritania and Pleione, were 
thus called from their mother. They were Maia, EleCtra, 
Taygete, Afterope, Merope, Halcyone, and Celceno; 
and were alfo called Atlantides, from their father Atlas. 
Thefe princeffes were carried off by Bufiris king of 
Egypt; but Hercules having conquered him, delivered 
them to their father; yet they afterwards fuffered a new 


till Jove, being prevailed on by their prayers, took them 
up into the heavens, where they form the conftellation 
which bears their name. 

Pleiades, in aftronomy, anaffemblage of feven ftars, 
4 n the neck of the conftellation Taurus. 

They are thus called from the Greek navigate, 

“ to fail as being terrible tc mariners, by rcafon of 
the rains and ftorms that frequently rife with them. 
The Latins called them vergilia, from ver, “ fpring;” 
becaufe of their rifing about the time of the vernal equi¬ 
nox. The largeft is of the third magnitude, and, is called 
lucidee plciadum. 

PLENARY, fomething complete or full. Thus 
we fay the pope grants plenary indulgences; i. e. full 
and entire remiffions of the penalties due to all fins. 
See Indulgences. 

PLENIPOTENTIARY, a perfon veiled with full 
power to do any thing, See Ambassador. 

PLENITUDE, the quality of a thing that is full, 
or that fills another. In meaicine, it chiefly denotes a 
redundancy of blood andhumours. 

• PLENUM, in phyfics, denotes, according to the 
Cartefians, that ftate of things wherein every part of 
fpace is fuppofed to be full of matter, in oppofttion to 
a Vacuum, which is a fpace fuppofed devoid of all 
matter,. 

PLENUS flos, a full flower; a term expreffive of 
the higheft degree of luxuriance in flowers. See Botany, 
p. 428, 2d column. Such flowers, although the mod 
delightful to the eye, are both vegetable monfters, and, 
according to the fexualifts, vegetable eunuchs; the un¬ 
natural increafe of the petals conftituting the firft ; the 
confequent exclufion of the (lamina or male organs, the 
latter. The following are well known examples of 
flowers with more petals than one; ranunculus, anemone, 
marfh-marygold, columbine, fennel-flower, poppy, paeo- 
ny, pink, gilliflower, campion, vifeous campion, lily, 
crown imperial, tulip, narciffus, rocket, mallow, Syrian 
mallow, apple, pear, peach, cherry, almond, myrtle, rofe, 
and ftrawberry. 

Flowers with one petal are not fo fubjeCt to fullnefs.The 
following, however, are inftanceS: polianthus, hyacinth, 
primrofe, crocus, meadow-faffron, and thorn-apple, tho’- 
Kramer has afferted that a full flower with one petal is a 
contradiction in terms. In flowers with one petal, the 
mode of luxuriance, or impletion, is by a multiplication 
of the divifions of the limb or upper part; in flowers 
with more petals than one, by a multiplication of the 
petals or neCtarium. 

To take a few examples. Columbine is rendered full 
in three different ways: 1. By the multiplication of its ■ 
petals, and total exclufion of the neCtaria; 2 By the- 
multiplication of the neCtaria, and exclufion of the pe¬ 
tals ; or, 3. By fuch an increafe of the nedariaonly as 
does not exclude the petals, between each of which are 
interjected three neCtaria, placed one within another.- 
Again, fennel-flower is rendered full by an increafe of. 
the neCtaria only ; narciffus, either by a multiplication 
of its cup and petals, or of its cup only; lark-fpur com¬ 
monly by an increafe of the petals and exclufion of the 
fpur, which is its nectarium. In faponaria concava an- 
g/la, the impletion is attended with the Angular effeCt. 
of incorporating the petals, and reducing their number- 
from five to one; and in gelder-rofe, the luxuriance is 
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perfection from Orion, who purfued them five years, effected by an increafe both in magnitude and number - 

of' 
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Pfenus. of the circumference or margin of the head of flowers, 
in the plain, wheel-fhaped, barren florets ; and an exclu¬ 
sion of all the bell-fliaped hermaphrodite florets of the 
centre or difk. 

Hitherto we have treated of plenitude in Ample flowers 
only: the inftance juft now adduced feems toconnedl 
the different modes of impletion in them and compound 
flowers. Before proceeding farther, however, it will 
not be improper to premife, that as a Ample luxuriant 
flower is frequently, by beginners, miftaken for a com¬ 
pound flower in a natural ftate, fuch flowers may always 
be diftinguifhed with certainty by this rule : That in 
Ample flowers, however luxuriant, there is but one 
piftillum or female organ; whereas in compound flowers, 
each floret, or partial flower, is furnifhed with its own 
proper piftillum. Thus in hawk-weed, a compound 
flower, each flat or tongue-lhaped floret in the aggregate 
has its five ftamina and naked feed, which laft is in 
effedt its piftillum; whereas, in a luxuriant lychnis, 
■which is a Ample flower, there is found only one piftil¬ 
lum or female organ common to the whole. 

In a compound radiated flower, which generally con- 
flfts of plain florets in the margin or radius, and tubular 
or hollow florets in the centre or dife ; plenitude is 
effedfed either by an increafe of the florets in the margin, 
and a total exclufion of thofe in the dife ; which mode 
of luxuriance is termed impletion by the radius , and re- 
fembles what happens in the gelder-rofe : or by an elon¬ 
gation of tire hollow florets in the centre, and a lefs 
profound diviflon of their brims; which is termed imple¬ 
tion by the dife. In the firft mode of luxuriance, the 
florets in the centre, which are always hermaphrodite 
or male, are entirely excluded; and in their place fuc- 
ceed florets flmilar in fex to thofe of the radius. Now, 
as the florets in the margin of a radiated compound 
flower are found to be always either female, that is, 
furnifhed with the piftillum only; or neuter, that is, 
furnifhed with neither ftamina nor piftillum ; it is evi¬ 
dent, that a radiated compound flower, Ailed by the ra¬ 
dius, will either be entirely female, as in feverfew, daify, 
and African marigold ; or entirely neuter, as in fun- 
flower, marigold, and centaury : hence it will always 
be eafy to diftinguifh fuch a luxuriant flower from a com¬ 
pound flower with plain florets in a natural ftate ; as 
thefe flowers are all hermaphrodite, that is, furnifhed 
with both ftamina and piftillum. Thus the full flowers 
of African marigold have each floret furnifhed with the 
piftillum or female organ only: the natural flowers of 
dandelion, which, like the former, is compofed of plain 
florets, are furnilhed with both ftamina and piftdlum. 

In thefecond mode of luxuriance, termed imphtion by 
the dife , the florets in the margin fometimes remain un¬ 
changed : but moft commonly adopt the Agure of thofe 
in the centre, without, however, differing any alteration 
in point of fex ; fo that confufton is lefs to be appre¬ 
hended from this mode of luxuriance than from the 
former; beftdes, the length to which the florets in the 
centre run out is of itfelf a fufficient dilfindtion, and 
adapted to exeteat once an idea of luxuriance. Daify, 
feverfew, and African marigold, exhibit inftances of this 
as well as of the foimer mode of impletion. 

In luxuriant compound flowers with plain’Aorets, the 
femiflofeuloft of Tournefort, the ftigma or fummit of the 
ftyle in each floret is lengthened, and the feed-buds are 
enlarged and diverge; by which characters fuch flowers 


may always he diftinguifhed from flowers of the fame Pfeonafe* 
kind in a natural ftate. Scorzonera, nipple-wort, and It 
goat’sbeard, furnilh frequent inftances of the plenitude plet “°t a - 
alluded to. 

Laftly, the impletion of compound flowers with tu¬ 
bular or hollow florets, the Jtofculofi of Tournefort, 
feems to obferve the fame rules as that of radiated flowers 
juft delivered. In everlafting-flower, the xeranthemum 
of Linnaeus, the impletion is Angular, being effected 
by the enlargement and expanAon of the inward chaffy 
feales of the calyx. Thefe leaks, ■which become co¬ 
loured, are greatly augmented in length, fo as to over¬ 
top the Aorets, which are fcarce larger than thofe ©f 
the fame flower in a natural ftate. The florets too in 
the margin, which in the’natural flower are female, be¬ 
come, by luxuriance, barren; that is, are deprived of 
the piftillum ; the ftyle, which was very fhort, fpreads, 
and is of the length of the chaffy feales; and its fummits, 
formerly two in number, are metamorphofed into one. 

Full flowers are more eaflly referred to their refpeflive 
genera m-methods founded upon the calyx, as the flower- 
cup generally remains unaffected by this higheft degree 
of luxuriance 

PLEONASM, a figure in rhetoric, whereby we 
ufe words feemingly fuperfluous, in order to exprefs a 
thought with the greater energy; fuch as, “ I fawit with 
my own eyes,” &c. See Oratory, n° 67. 

PLESCOW, a town of Ruflla, capital of a duchy 
of the fame name, with an archbifhop’s fee, and a ftrong 
caftle. It is a large place, and divided into four parts, 
each of which is furrounded with walls. It isfeated on 
the river Muldow, where it falls into the lake Plefcow, 

80 miles fouth of Narva, and 150 fouth by weft of Pe- 
terfburg. E. Lon. 27. 52. N. Lat. 57. 58. 

Flescow, a duchy iu Ruflia, between the duchies 
of Novogorod, Lithuania, Livonia, and Ingria, 

PLESSIS-jles-tours, a royal palace of France, 
within half a league of Tours. It was built by Louis XI. 
and in it he died in the year 1483. It is fituated in a 
plain furrounded by woods, at a fmall diftance from the 
Loire. The building is yet handfome, though built of 
brick, and converted to purpofes of commerce. 

PLETHORA, in medicine from m, 11 pleni¬ 
tude.” A plethora is when the veffels are too much 
loaded with fluids. The plethora may be fanguine or 
ferous. In the flrfl there is too much craffamentum in 
the blood, in the latter too little. In the fanguine ple¬ 
thora, there is danger of a fever, inflammation, apo¬ 
plexy, mpture of the blood-veffels, obftrudted fecretions. 

See.: in the ferous, of a dropfy, &c. A rarefaction of the 
blood produces all the effedts of a plethora; it may ac¬ 
company a plethora, and fhould be diftinguifhed there¬ 
from. Mr Bromfteld obferves, that a fanguine plethora 
may thus be known to be prefent by the pulfe. An 
artery overchanged with blood is as incapable of produ¬ 
cing a ftrong full pulfe, as one that contains a deficient 
quantity ; in both cafes there will be a low and weak 
pulfe. To diftinguifh rightly, the pulfe muft not be 
felt with one or two fingers on the carpal artery ; but 
if three or four fingers cover a confiderable length of 
the artery, and we prefs hard for fome time on it, and 
then fuddenly raife all thefe fingers except that which 
isneareft to the patient’s hand, the influx of the blood, 
if there is a plethora, will be Jo rapid as to raife the 
other finger, and make us fenfible of the fulnefs. The 
4 fanguine 
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Pleura fanguine plethora is relieved by bleeding ; the ferous by 4. The limauda, or dab, is found with the other 
II purging, diuretics, and fweating. See Medicine, n° fpecies, but is lefs common. It is in beft feafon during 

aefte°" I0 °’ February, March, and April; they fpawn in May and. 

PLEURA, in anatemy, a thin membrane covering June, and become flabby and watery the reft of fummer. 
the infide of the thorax. See Anatomy, n° n 3. They are fuperior in quality to the plaife and flounder, 

PLEURITIS, or Pleurisy. See Medicine, n® but far inferior in fize. It is generally of an uniform 
185. brown colour on the upper fide, though fometimes 

PLEUR'ONECTES, in ichthyology, a genus be- clouded with a darker. The feales are fmail and rough, 
longing to the order of thoracici. Both eyes are on which is a chara&er of this fpecies. The lateral line is 
the fame fide of the head ; there are from four to five extremely incurvated at the beginning, then goes quite 
rays in the gill-membrane; the body is compreffed j ftraight to the tail. The lower part of the body is. 
the one fide refembling the back, the other the belly, white. 

There are 17 fpecies; the mod remarkable are, 5. The folea, or foie, is found on all the Englifli coafts; 

1. The hypogloffus, or halibut. This is the larged of but thofe on the wedern Ihores are much fuperior in 
the genus: fome have been taken in European feas weigh- fize to thofe on the north. On the former they are 
ing from 100 to 300 pounds; but much larger are fometimes taken of the weight of fix or feven pounds, 
found in thofe of Newfoundland, Greenland, and Ice- but towards Scarborough they rarely exceed one pound; 
land, where they are taken with a hook and line in very if they reach two, it is extremely uncommon. They 
deep water. They are part of the food of the Green- are ufoally taken in the trawl-net: they keep much at 
landers, who cut them into large flips, and dry them in the bottom, and feed on fmall (hell-fifli. It is of a form 
the fun. They are common in the London markets, much more narrow and oblong than any other of the 
where they are expofed to fale cut into large pieces, genus. The irides are yellow; the pupils of a bright 
They are very coarfe eating, excepting the part which fapphirine colour : the feales are fmall, and very rough : 
adheres to the fide fins, which is extremely fat and de- the upper part of the body is of a deep brown ; the tip 
licioqs, but forfeiting. They are the moft voracious of of one of the pe&oral fins black; the under part of 
all flat filh. There have been infiances of their fwallow- the body white; the lateial line is ftraight; the tail 
ing the lead, weight at the end of a line, with which rounded at the end. It is a fi{h of b very delicate 
the feamen were founding the bottom from on board a flavour; but the fmall foies are in this refpeft much fe. 
(hip. The holibut, in re ip eft to its length, is the, nar- perky to large ones. By tire ancient laws of the Cinque 
roweft of any of this genu? except the foie. It is per- Ports, no one was to take foies from the iftof Novem- 
fe&ly fmooth, and free from fpines either above or be- ber to the 15th of March ; neither was any body to fifli 
low. The colour of the upper part is dulky ; beneath, from fon-fetting to fon-rifing, that the fifli might enjoy 
of a pure white. We do not count the rays of the fins their night-food. The chief fifhery for them is at 
in this genus; not only becaufe they are fo numerous, Brixham in Torbay. 

but becaufe nature hath given to each fpecies characters, 6. The maximus, or turbot, grows to very large 
independent of theferays, fofficient to diftinguifh them fize : Mr Pennant has ieen them, of 23 pounds weight, 
by. Thefe flat fifli fwim fidewife ; for which reafon but has heard of fome that weighed 30. The turbot 
Linnsusbath ftyled them pleuronedes. is of a remarkable fquare form : the colour of the up- 

2. The plateffa, or plaife, are very common on moft of per part of the body is cinereous, marked with numbers 
the Englifli coafts, and fometimes taken of the weight of of black fpots of different fizes : the belly is white; 
1.5 pounds ; but they feldom reach that fize, one of eight the Ikin is without feales, but greatly wrinkled ,and 
or nine pounds being reckoned a large filh.. The beft mixed with fmall fhort fpines, difperfed without any 
and largeft are taken off Rye on the coaft of Suffex, order.—Thefe fifli are taken chiefly off the north coaft 
and alfo off the Dutch coafts. They fpawn in the be- of England, and others off the Dutch coaft. See 
ginning of February. They are very flat, and much Turlot F/msur. 

more fquare than the preceding. Behind the left eye PLEURS, a town in France, which was buried un¬ 
is a row of fix tubercles, that reaches to the commence- der a mountain in the year 1618. Seer our article 
ment of the lateral line. The upper part of the body Mountain, p. 430. Of thi-s fatal circumftance, Bl¬ 
and fins are of a clear brown, marked with large bright fhop Burnet, in his Travels, p. 96. gives the following 
orange-coloured fpots: the belly is white. account “ Having mentioned (fays the Bifhop) fome 

3. The flefus, or flounder, inhabits every part of the falls of mountains in thefe parts (viz. near the Alps), I 

Britifti fea and even frequents the rivers at a great cannot pafs by the extraordinary fate of the town of 
diftance from the fait waters ; and for this reafon fome Pleurs, about a league from Chavennes to the north.— 
writers call it the paffer Jluviatilis. It never grows large The town was half the bignefs of Chavennes, but much 
in the rivers, but is reckoned fweeter than thofe that more nobly built; far, befides the great palace of the 
live in the fea. It is inferior in fize to the plaife, feldom Francken, that coft fome millions, there were many 
or never weighing more than fix pounds. It may very other palaces built by rich favors both of Milan and the 
eafily be diftinguilhed from the plaife, or any other filh other parts of Italy, who, liking the fituation and air, 
of this genus, by a row of fliarp fmall fpines that for- as well as the freedom of the government, gave them- 
round its upper fides, and are placed juft at the junftion felves all the indulgences that a vaft wealth could fur- 
of the fins with the body. Another row marks the nifh. By one of the palaces that was a little diftant 
lide-ltne, and runs half way down the back. The co- from the town, and was not overwhelmed with it, one 
Jour of the upper part of the body is a pale brown, may judge of the reft. It was an out houfe ofthefami- 
fometimes marked with a few obfeure fpots of dirty ly of the Francken, and yet it may compare with many 
yellow; the belly is white. palaces in Italy. The voluptuoufoefs of this place be¬ 
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came very crying ; and Madam de Salt's told me that Ihe nant pool;. The third caufe is the grofs inattention of Pliii'n'.or. 

heard her mother often relate fome paflages of a Protef- the natives to cleanlinefs; for experience (hows, that II 

tant minifter’s fermons that preached in a little church thofe who are not negligent in their perfons and habi- 

there who warned them often of the terrible judgments tations, are lefs liable to be afflifted with the plica 

of God which were hanging over their heads, and than others who are deficient in that particular. Thus 
which he believed would fuddenly break out upon perfons of higher rank are lefs fubjeft to this diforder 
them. than thofe of inferior Rations; the inhabitants of large 

“ On the 25th of Auguft 1628, an inhabitant came towns than thofe of fmall villages; the free peafants than 
and told them to be gone, for he faw the mountains thofe in an abfolute Hate of vaffalage ; the natives of 
cleaving; but he was laughed at for his pains. He had Poland Proper than thofe of Lithuania. Whatever we 
a daughter whom lie perfuaded to leave all and go with may determine as to the poffibility that all or any of 
him; but when fhe was fafe out of town, fhe called to thefe caufes, by thcmfelves, or in conjun&ion with 
mind that fhe had not locked the door of a room in others, originally produced the diforder ; we may ven- 
which flie had fome things of value, and fo fhe went ture to affert, that they all, and particularly the lad, 
back to do that, and was buried with the reft ; for at aflift its propagation, inflame its fymptoms, and protract 
the hour of fupper the hill fell down, and buried the its cure. 

town and all the inhabitants, to the number of 2200, In a word, the plica polonica appears to be a conta- 
fo that not ont perfon efcaped. The fall of the moun- gious diftemper ; which, like the leprofy, Rill prevails 
tains did fo fill the channel of the river, that the firft among a people ignorant in medicine, and inattentive to 
news thofe of Chavennes had of it was by the failing of check its progrefs, but is rarely known in thofe countries 
their river; for three or four hours there came not a where proper precautions are taken to prevent its fpread- 
drop of water, but the river wrought for itfelf a new ing. 

courfe, and returned to them. PLIMPTON, a town of Devonfhire, in England, 

“ I could hear no particular character of the man who with a market on Saturdays. It is feated on a branch 
efcaped (continues the Bifhop) ; fo I muft leave the of the river Plime, and had once a caftle, now in ruins, 
fecret reafon of fo fingular a prefervation to the great It fends twi members to parliament; is feven miles E. 
difeovery, at the laft day, of thofe fteps of Divine Pro- of Plymouth, and 218 W. by S. of London. W. 
vidence that are now fo unaccountable. Some of the Long. 4. o. N. Lat. 50. 32. 

family of the Francken got fome miners to work under PLINIA, in botany ; a genus of plants of the po- 

ground, to find out the wealth that was buried in their lyandria monogynia clafs, deferibed by Plumicr and 
houfe ; for, befides their plate and furniture, there was Linnaeus. The empalemcnt is divided into five feg- 
a great deal of calh and many jewels in the houfe. The ments ; the flower confifts of five petals; the ftamina 
miners pretended they could find nothing ; but they are numerous filaments, {lender, and as long as the 
went to their country of Tirol, and built fine houfes, flower; the anther® are fmall, and fo is the germen of 
and a great wealth appeared, of which no other vifible the piftil; the ftyle is fnbulated, and of the length of 
account could be given but this, that they had found the ftamina; the ftigma is Ample ; the fruit is a large 
fome of that treai’ure.” globofe berry, of a ftriated or fulcated furface, contain- 

PLEXUS, among anatomifts, a bundle of fmall ing only one cell, in which is a very large, fmooth, and 
veflels interwoven, in the form of net-work : thus a globofe feed. There is only one fpecies. 
congeries of veflels within the brain is called plexus PLINTH, orle, or Orlo, in architecture, a flat 

choroides, reticularis, or retiformis. See Anatomy, n° fquare member, in the form of a brick. It is ufed as 

136. the foundation of columns, being that flat fquare table 

A plexus of nerves is an union of two or more under the moulding of the bale and pedeftal at the 
nerves, forming a fort of ganglion or knot. bottom of the whole order. It feems to have been 

PLICA polonica, or plaited hair , is a difeafe pe- originally intended to keep the bottom of the original 
culiar to Poland; whence the name. See Medi- wooden pillars from rotting. Vitruvius alfo calls the 
cine, n° 335. Mr Coxe, who gives a fhort account Tufcan abacus plinth. 

of it, attempts likewife to give the phyfical caufes of it. Plinth of a Statue, See. is a bale, either flat, round. 

Many caufes of this kind, he tells us, have been fuppofed or fquare, that ferves to fupport it. 
to concur in rendering the plica more frequent in thofe Plintsi of a Wall, denotes two or three rows of 
regions than in other parts. It would be an endlefs bricks advancing out from a wall; or, in general, any 
work to enumerate the various conjedtures with which flat high moulding, that ferves in a front-wall to mark 
each perfon has fupperted his favourite hypothefis.—■ the floors, to fuftain the caves of a wall, or the larmier 
The molt probable are thofe affigned by Dr Vicat: The of a chimney. V 

firft caufe is fhe nature of the Polilh air, which is ren- PLINY' the Elder, or Cadlius Plinius Secundus, 
dered inlalubriousby numerous woods and morafles, and one of the moft learned men of ancient Rome, was de- 
occafionally derives an uncommon keennefs even in the feendedfrom an illuftrious family, and born at Verona, 
midft oWummer from the pofiticn cf the Carpathian He bore arms in a diftinguifhed poll; was one of the 
mountains ; fur the fouthern and fouth-eafterly winds, college cf Augurs ; became intendant of Spain ; and 
which ufually convey warmth in other regions, are in was employed in feveral important affairs by Vefpafiaa 
this chilled in their paflage over their fnowy fummits. and Titus, who honoured him with their efteem. The 
The ficond is, unwtolefome water ; for although Po- eruption of Mount Vefuvius, which happened in the 
land is not deficient in good fprir.gs, yet the common year 79, proved fatal to him. His nephew, Pliny the 
pet pie ufually .drink that which is neareft at hand, ta- Younger, relates the circumftances of that dreadful 
ken indifcrircinately from rivers, lakes, and even ftag- eruption, and the death of his uncle, in a letter toTa- 
Vol. XV. I citus. 
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Pliny, citus. Pliny the Elder wrote a Natural Hiftory in 37 
v books, which is ftill extant, and has had many editions ; 
the mod efteemed of which is that of Father Har- 
douin, printed at Paris in 1723, in two volumes folio. 

Puny the Younger , nephew of the former, was 
born in the ninth year of Nero, and the 62d of Chrift, 
at Novocomum, a town upon the lake Larius, near 
which he had feveral beautiful villas. Caecilius was the 
name of his father, and Plinius Secundus that of his 
mother’s brother, who adopted him. He brought into 
the world with him fine parts and an elegant tafte, 
which he did not fail to cultivate early ; for as he tells 
ns himfelf, he wrote a Greek tragedy at 14 years of 
age. He loft his father when he was young ; and had 
the famous Virginius for his tutor or guardian, whom 
he has fet in a glorious light. He frequented the fchools 
of the rhetoricians, and heard Quintilian ; for whom 
he ever after entertained fo high an efteem, that he be¬ 
llowed a confiderable portion upon his daughter at her 
marriage. Hewasinhis 18 th year when his uncle died ; 
and it was then that he began to plead in the forum, which 
was the ufual road to dignities. About a year after, he af¬ 
firmed the military character, and went into Syria with 
the commiflion of tribune ; but this did notfuit his tafte 
any more than it had done Tully’s ; and therefore we 
find him returning after a campaign or two. He tells 
us, that in his palfage homewards he was detained by 
contrary winds at the ifland Icaria, and how he employ¬ 
ed himfelf in making verfes : he enlarges in the fame 
place upon his poetical exercitations ; yet poetry was not 
the fhining part of his charadler any more than it had 
been of Tully’s. 

Upon his return from Syria, he married a wife, and 
fettled at Rome : it was in the reign of Domitian. 
During this moft perilous time, he continued to plead 
in the forum, where he was diftinguilhed not more by 
his uncommon abilities and eloquence, than by his great 
refolution and courage, which enabled him to fpeak 
boldly, when fcarcely one elfe durft fpeak at all. On 
thefe accounts he was often fmgled out by the fenate 
to defend the plundered provinces againft their oppref- 
five governors, and to manage other caufes of a like 
important and dangerous nature. One of thefe was for 
the province of Bceotica, in their profecution of Bsebius 
Mafia; in which he acquired fo general an applaufe, 
that the emperor Nerva, then a private man, and in ba- 
nilhment at Tarentum, wrote to him a letter, in which 
he congratulated not only Pliny, but the age which had 
produced an example fo much-in the fpirit of the an¬ 
cients. Pliny relates this affair in a latter to Cornelius 
Tacitus; and he was fo pleafed with it himfelf, that he 
could not help intreating this friend to record it in his 
hiftory. He intreats him, however, with infinitely 
more modefty than Tolly hackintreated Lucceius upon 
the fame occafion : and though he might imitate Cicero 
in the requeft, as he profeffes to have conftantly fet that 
great man before him for a model, yet he took care 
not to tranfgrefs the bounds of decency in his manner 
of making it. He obtained the offices of queftor, and 
tribune, and luckily went unhurt through the reign of 
Domitian : there is, however, reafon to fuppofe, if that 
emperor had not died juft as he did, that Pliny would 
have lhared the fate of many other great men ; for he 
tells us himfelf,.,that his.name was afterwards, found in 


Domitian’s tablets, among the number of thofe who Pli ny: 
were deftined to deftrudtion. 

He loft his wife in the beginning of Nerva’s reign, 
and foon after married his beloved Calphurnia, of whom 
we read fo much in his Epiftles. He had not, however, 
any children by any of his wives: and hence we find 
him thanking Trajan for the jus trium liberorum, which 
he afterwards obtained of that emperor for his friend- 
Suetonius Tranquillus. He hints alio, in his letter of 
thanks to Trajan, that he had been twice married in 
the reign of Domitian. He was promoted to the con- 
fulate by Trajan in the year 100, where he was 38 years 
of age ; and in this office pronounced that famous pa¬ 
negyric, which has ever frnce been admired, as well for 
the copioufnefs of the topics as the elegance of addrefs. 

Then he was eledled augur, and afterwards made pro- 
conful of Bithynia ; whence he wrote to Trajan that 
curious letter concerning the primitive Chriftians; 
which, with Trajan’s refeript, is happily extant among 
his Epiftles. Pliny’s letter, as Mr Melmoth obferves 
in a note upon the pafl’age, is efteemed as almoft the 
only genuine monument of ecclefiaftical antiquity rela¬ 
ting to the times immediately fucceeding the apoftles, it 
being written at moft not above 40 years after the death 
of St Paul. It was preferved by the Chriftians them- 
felves, as a clear and unfufpicious evidence of the puri¬ 
ty of their doftrines, and is frequently appealed to by 
the early writers of the church againft the calumnies of 
their adverfaries. It is not known what became of 
Pliny after his return from Bithynia ; whether he lived 
at Rome, or what time he fpent at his country-houfes. 
Antiquity is alfo filent as to the time of his death : but 
it is conjeftured that he died either a little before or foon 
after that excellent prince, his admired Trajan ; that is, 
about th’e year of Chrift x 16. 

Pliny was one of the greateft wits, and one of the 
worthieft men, among the ancients. He had fine parts, 
which he cultivated to the utmoft; and he accomplifh- 
ed himfelf with all the various kinds of knowledge 
which could ferve to make him either ufeful or agree¬ 
able. He wrote and publifhed a great number of 
things; but nothing has efcaped the wreck of time ex¬ 
cept the books of Letters, and the panegyric upon 
Trajan. This has ever been confidered as a mafter- 
piece ; and if he has, as fome think, almoft exhaufted 
all the ideas of perfeftion in a prince, and gone per¬ 
haps a little beyond the truth, yet it is allowed that 
no panegyrift was ever pofleffed of a finer fubjedt, and 
on which he might better indulge in all the flow of elo¬ 
quence, without incurring the fufpicion of flattery and 
lies. His letters feem to have been intended for the 
public ; and in them he may be confidered as writing 
his own memoirs. Every epiftle is a kind of hiftorical 
fketch, wherein we have a view of him in fome ftriking 
attitude, either of adfive or contemplative life. In 
them are preferved anecdotes of many eminent perfons, 
whofe works are come down to us, as Suetonius, Si- 
lius Italicus, Martial, Tacitus, and Quintilian; and of 
curious things, which throw great light upon the hi¬ 
ftory of thole times. They are written with great po- 
litenefs and fpirit ; and if they abound too much in 
turn and metaphor, we mult impute it to that degene¬ 
racy of tafte which was then accompanying the degene¬ 
rate. manners of Rome. Pliny, however, feerns to have 

preferved 5 . 
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Plocama preferred himfelf in this latter refpedt from the gene- 
II { ral contagion: whatever the manners of the Romans 
“ ' . were, his were pure and incorrupt. His writings 
breathe a fpirit of tranfcendent goodnefs and humanity: 
his only imperfection is, he was too defirous that the 
public and pofterity Ihould knowhow humane and good 
he was. We have two elegant Englifh tranflations of 
his Epiftles; the one by Mr Melmoth, and the other 
by Lord Orrery. 

PLOCAMA, in botany; a genus of the monogynia 
order, belonging to the pentandria clafsof plants. The 
calyx is quinquedentate; the fruit a berry and trilocu- 
lar, with folitary feeds. Of this there is only one fpecies, 
viz. the pendula, a native of the Canaries. 

PLOCE. See Oratory, p. 433. 

PLOCKSKO, a town of Poland, and capital of a 
palatinate of the fame name, with a caftle and a bilhop’s 
fee. The churches are very magnificent; and it is built 
upon a hill, whence there is a fine profpeft every 
way, near the river Viftula. It is 25 miles fouth-eaft: 
of Uladiflaw, and 65 weft of Warfaw. E. Long. 29. 29. 
N. Lat. 52. 46. 

Plocksko, a palatinate of Poland, bounded on the 
north by Regal Pruffia, on the eaft by the palatinate of 
Mazovia, on the fouth by the Viftula, and on the w r eft 
by the palatinate of Inovladiflaw. The capital town is 
of the fame name. 

PLOEN is a town of Germany, in the circle of 
Lower Saxony, and capital of Holftein. It Hands on 
the banks of a lake of the fame name, and gave title 
to a duke, till by the death of the laft duke Charles 
without male ilfue it efeheated to the king of Denmark 
in 1761. The ducal palace, riling in the midft of the 
town, on an elevated fpot of ground, and overlooking 
the lake, is a very picturefque object. The town Hands 
22 miles north-weft of Lubeck, and 10 fouth-eaft of 
Kiell. E. Long. ig. 30. N. L.at. 54. 11. 

PLOMO, in metallurgy, is a name given by the 
Spaniards, who have the eare of the filver-mines, to the 
filver ore, when found adhering to the furface of ftones, 
and when it incrufts their cracks and cavities like fmall 
and loofe grains of gun-powder. Though thefe grains 
be few in number, and the reft of the ftone have no fil¬ 
ver in it, yet they are always very happy when they find 
it, as it is a certain token that there is a rich vein fome- 
where in the neighbourhood. And if in digging for¬ 
wards they ftill meet with thefe grains, or the plomo in 
greater quantity, it is a certain fign that they.are getting 
more and more near the good vein. 

PLOT (Dr Robert), a learned antiquarian and phi- 
lofopher, was born at Sutton barn, in the parifh of Bor¬ 
den in Kent, in the year 1641, and ftudied in Magda- 
len-ball, and afterwards in Univerfity-college, Oxford. 
In 1682 he was elected fecretary of the Royal Society, 
and publilhed the PhilofophicalTranfadtionsfrom n° 143 
to n° 166 inclufive. The next year Elias Afhmole,Efq; 
appointed him firft keeper of his mufeum, and about the 
fame time the vice-chancellor nominated him firft pro- 
leifor of chemifiry in the univerfity of Oxford. In 1687 
he was made fecretary to the Earl Marlhal, and the fol¬ 
lowing year received the title of Hifloriographer to King 
James II. In 1690 he refigned his profeflorlhip of 
chemiftry and likewife his place of keeper of the 'mu¬ 
feum, to which he prefented a very large collection of 
natural curiofities; which were thofe he had deferibed 


in his hiftories of Oxfordfliire and Staffordfhire: the 
former publilhed at Oxford in 1677, folio, and reprint¬ 
ed with additions and corrections in 1705 ; and the lat¬ 
ter was printed in the fame fize in 1686. In January 
1694-5, Henry Ploward, Earl Marlhal, nominated him 
Mobray-herald extraordinary ; two days after which he 
was conftituted regifter of the court of honour; and, 
on the 30th of April 1696, he died of the ftone at his 
houfe in Borden. 

As Dr Plot delighted in natural hiftory, the above 
works were defigned as efiliys towards a Natural Hifto¬ 
ry of England ; and he had actually formed a defign of 
travelling through England and Wales for that purpofe. 
He accordingly drew up a plan of his fcheme in a letter 
to the learned Bilhop Fell, which is inferted at the end 
of the fecond volume of Leland’s Itinerary, of the edi¬ 
tion of 1744. Amongft feveral MSS. which lie left be¬ 
hind him were large materials for the “ Natural Hiftory 
of Kent, Middlefex, and the city of London.” Befides 
the above works, he publilhed De originc fon r ium tenta- 
men philofophicum, 8vq, and nine papers in the Philofo- 
phical Tranfadtions. 

Plot, in dramatic-poetry, is fometimes ufed for the 
fable of a tragedy or comedy ; but more properly for the 
knot or intrigue, which makes the embarrat of any piece. 
See Poetry. 

Plot, in furveying, the plan or draught of any field, 
farm, or manor, furveyed with an inftrument, and laid 
down in the proper figure and dimenfions. 

PLOTINUS, a Platonic philofopher in the third 
century. He was born at Lycopolis, a city of Egypt, 
in 204 ; and began very early to fhow a great Angula¬ 
rity both in his tafte and manners : for at eight years 
of age, when he went to fchool, he ufed to run to his 
nurfe, and uncover her bread to fuck; and would have 
continued that practice longer, if he had not been difeou- 
raged by her. At 28 years of age he had a ftrong de- 
fire to ftudy philofophy, on which occafton he was re¬ 
commended to the mod famous profefiors of Alexan¬ 
dria. He was not fatisfied with their lectures ; but, 
upon hearing thofe of Ammonius, he confefled that this 
was the man he wanted. He ftudied for 11 years un¬ 
der that excellent mailer, and then went to hear the 
Perfian and Indian philofophers : for in 243, when the 
emperor Gordianus intended to wage war againll the 
Perfians, he followed the Roman army, but probably 
repented of it; for it was with difficulty he could fave 
his life by flight, after the emperor had been llain. He 
was then 39 ; and the year following he went to Rome, 
and read philofophical lectures in that city ; but avoid¬ 
ed following the example of Erennius and Origen, his 
fellow-pupils, who, having promifed with him not to 
reveal fome hidden and excellent doctrines they had re¬ 
ceived from Ammonius, had neverthelefs forfeited their 
word. Plotinus continued ten years in Rome, without 
writing any thing ; but, in his 50th year, Porphyry be¬ 
came his fcholar ; who, being of an exquifitely fine ge¬ 
nius, was not fatisfied with fuperficial anfwers, but re¬ 
quired to have all difficulties thoroughly explained ; and 
therefore Plotinus, to treat things with greater accura¬ 
cy, was obliged to write more books. He had before 
written zi books and during the fix years of Porphy¬ 
ry’s Hay with him he wrote 24, and 9 after Porphyry’s 
leaving Rome, in all 54. The Romans had a high ve¬ 
neration for him ; and he palled for a man offuch judg. 
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Plotinus, ment and virtue, that many perfons of both fexes, when 
v they found themfelves dying, intruded him, as a kind 
of guardian angel, with the care of their eftates and 
children. He was the arbiter of numberlefs laws-fuits ; 
and conftanly behaved with fuch humanity and re£ti- 
tude ef mind, that he did not create himfelt one enemy 
during the 26 years he refided in Rome. He, however, 
did not meet with the fame juftice from all of his own 
profeffion ; for Olympias a philofopher of Alexandria, 
being envious of his glory, ufed his utmoft endeavours, 
though in vain, to ruin him. The emperor Gallienus, 
and the emprefs Salonina, had a very high regard for 
him; and, had it not been for the opposition of fome 
jealous courtiers, they would have had the city of Cam¬ 
pania rebuilt, and given to him with the territory be¬ 
longing to it, to eftablilh a colony of philofophers, and 
to have it governed by the ideal laws of Plato’s comtnon- 
wealth. He laboured under various diforders during 
the laft year of his life, which obliged him to leave Rome, 
when he was carried to Campania to the heirs of one of 
his friends, who furnifhed him with every thing neceffa- 
ry; and he died there in the year 270, at the age of 66, 
and in the nobleft manner that an heathen philofopher 
could do, thefe being his words as he breathed his laft: 
“ I am labouring with all my might to return the divine 
part of me to that Divine Whole which fills the uni- 
verfe.” 

We have already remarked that the ideas of Plotinus 
were Angular and extraordinary; and we lhall now (how 
that they were fo. He was afhamed of being lodged in a 
body, for which reafon he did not care to tell the place of 
his birth or family. The contempt he had for all earthly 
things, was the reafon why he would not permit his pic¬ 
ture to be drawn: and when his difciple Amelius was ur¬ 
gent with him upon this head, “ Is it not enough (faid he ) 
to drag after us, whitherfoever we go, that image in 
which nature has (hut us up ? Do you think that we 
fhould likewife tranfmit to future ages an image of that 
image, as a fight worthy of their attention ?” From 
the fame principle, he refufed to attend to his health ; 
for he never made ufe of prefervatives or baths, and did 
not even eat the flefti of tame animals. He eat but little, 
and abftained very often from bread ; which joined to 
his intenfe meditation, kept him very much from fleep- 
ing. In (hort, he thought the body altogether below 
his notice ; and had fo little refpe<ft for it, that he cos- 
fidered it as a prifon, from which it would be his fu- 
preme happinefs to be freed. When Amelius, after his 
death inquired about the ft ate of his foul of the oracle 
of Apollo, he was told, “ that it was gone to the at 
fembly of the bleffed, where charity, joy, and a love of 
the union with God prevail:” and the reafon given for 
it, as related by Porphyry, h, “ that Plotinus had been 
peaceable, gracious, and vigilant; that he had perpetu¬ 
ally elevated his fpotlefs foul to God ; that he had loved 
God with his whole heart; that he had difengaged him- 
felf, to the utmoft of his abilities, from this w retched 
life ; that, elevating himfelf with all the powers of his. 
foul, and by the feveral gradations taught by Plato, to¬ 
wards that Supreme Being which fills the univerfe he 
had been enlightered by him ; had enjoyed the vifion of 
him without the help or interpofiticn of ideas; had, in 
fhorf, been often united to him.” This is the account 
ef Porphyry, who tells us alfo, that he himfelf had once 
been favoured with the vifion. To this account,, however, 


we need fcarcely add, that little ciedit is due : it agrees Plotinui, 
pretty much with modern enthufiafm and the reveries of ^ lo tlli> 
Behmenifts. Plotinus had alfo his familiar fpirit, as well * * 

as Socrates: but, according to Porphyry, it was not 
one of thofe called demons, but of the order of thofe 
w'ho are called gods ; fo that he was under the protec¬ 
tion of a genius fuperior to that of other men. The 
fuperiority of his genius puffed him up not a little: for 
when Amelius defired him to (hare in the facrificeS, 
which he ufed to offer up on folemn feftivals, “ It is 
their bufinefs (replied Plotinus) to come to me, not 
mine to go to them:” “ which lofty anfwer (fays Por¬ 
phyry) no one could guefs the reafon of, or dared to 
alk.” 

Porphyry put the 54 books of Plotinus in order, 
and divided them into fix enneafes. The greater part 
of them turn on the mod high-flown ideas in meta- 
phyfics; and this philofopher feems, in certain points, 
not to differ much from Spinoza. He wrote two books 
to prove, that “ all being is one and the famewhich 
is the very doftrine of Spinoza. He inquires, in ano¬ 
ther book, “ Whether there are many fouls, or only 
one ?” His manner of compofing partook of the Angu¬ 
larity of his nature: he never read over his compofitions 
after he had written them; he wrote a bad hand, and 
was not exa<ft in his orthography: he flood in need, 
therefore, of a faithful friend to revife and correct his 
writings; and he chofe Porphyry for this purpofe be¬ 
fore Amelius, who had, however, been his difciple 24 
years, and was very much eftemed by him. Some have 
accufed Plotinus of plagiarifm, with regard to Nume- 
nius; a (lander which Amelius refuted. Longinus was 
once much prejudiced againft our great philofopher, 
and wrote againft his Treatife of Ideas, and againft 
Porphyry’s anfwer in defence of that treatife. He af¬ 
terwards conceived a high efteem for him; fought in- 
duftrioufly for all his books; and, in order to have them 
very correfl, defired Porphyry to lend him his copy; 
but at the fame time wrote to him in the following 
manner : “ I always obferved to you, when we were to¬ 
gether, when we were at a diftance from one another, 
as well as when you lived at Tyre, that I did not com¬ 
prehend many of the fubjedts treated of by Plotinus; 
but that I was extremely fond of his manner of writing, 
the variety of his knowledge, and the order and difpo- 
fition of his queftions, which are altogether philofophi- 
cal.” “ This Angle paffage (fays Bayle) (hows the 
exalted gennius, the exquifite difcernment, and judicious 
penetration of Longinus. It cannot be denied, that 
moft fubjedls which this philofopher examines are in- 
comprehenfible , neverthelefs, we difcover in his works 
a very elevated, fruitful and capacious genius, and a 
clofe way of reafoning. Had Longinus been an injudi¬ 
cious critic, had he not poffeffed an exalted and beauti- 
ful genius, he would not have been fo fenfible of Ploti¬ 
nus’s obfcurity : for no perfons complain lefs of the ob- 
fcurity of a book, than thofe whofe thoughts are con- 
fufed and underftanding is (hallow.” Marfilius Ficinus, 
at the reqneft of Cofmo de Medicis, made a Latin ver- 
fion of the works of Plotinus, wi'h a fummary and ana- 
lyfis of each book; which was printed at Bal'd, firft by 
itfelf, in 1559, a^d afterwards with the Greek in 1580,, 
folio. His life was written by Porphyry, the moft, il- * 
luftrious of his difciples. 

PLOTUS,. or Darter, in ornithology, a genus of' 

birch* 
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IMotus. birds belonging to the order palmiped:s. The bill is 

•**"“ v - long and (harp-pointed; the nobrils are merely a long 

flit placed near the bafe; the face and chin are bare of 
feathers; the neck is very long; and the legs are fhort. 
They have four toes webbed together. There are three 
fpecies of this genus, and three varieties of the fecond 
of thefe. 

1. The plotus anhinga, or white-bellied darter, is not 
quite fo big as a mallard ; but its length from the point 
of the bill to the end of the tail is 10 inches. The bill, 
which is three inches long, is llraight and pointed ; the 
colour is greyifh, with a yellowifh bafe : the irides are 
of a gold colour ; the head is fmall; the neck long and 
flender: the upper part of the back and fcapulars are 
of a dufky black colour: the middle of the feathers 
are dafhed with white : the lower part of the back, &c. 
are of a fine black colour; the under parts from the 
breads are filvery white : the fmaller wing coverts, and 
thofe in the middle, are dufky black ; the larger ones 
are fpotted with white, and the outer ones are plain 
black: the tail feathers are 12 in number, broad, long, 
and gloffy black; the legs and toes are of a yellowifh 
grey. This fpecies is an inhabitant of Brafil, and*is 
exceedingly expert and cunning in catching fifh. Like 
the corvorant, it builds nelts on trees, and roods in them 
at night. It is fcarcely ever i'een on the ground, being 
always on the highed branches of trees on the water, 
or fuch as grow in the moill favannas or river fides. 
When at red, it generally fits with the neck drawn in 
between the fhoulders like the heron. The flefh is in 
general very iat; but has an oily, rank, and dilagree- 
able tade like that of a gull. 

2. The anhinga of Cayenne, or black-bellied anhinga, 
''is as large as a common duck, with a very long neck, 

and a long fharp-pointed draight bill. The upper part 
of the bill is of a pale blue, and the lower is reddifh: 
the eyes are very piercing : the head, neck, and upper 
part of the bread are light brown: both fides of the 
head, and the upper part of the neck, are marked with 
a broad white line: the back, fcapulars, and wing co¬ 
verts, are marked with black and white dripes length- 
wife in equal portions: the quill feathers, the belly, 
thighs, and tail, are of a deep black colour; the tail 
is very long and (lender: the legs and feet are of a pale 
green colour ; and the four tees, like thofe of the cor¬ 
vorant, are united by webs. This fpecies is found 11 in 
the iflands of Ceyh n and Java. They generally fit on 
the (hrubs that hang over the water; and, when they 
fhoot out their long (lender necks, are often taken for 
ferpents at fird fight. 

Mr Latham deferibes three varieties of this fpecies, 
which are all equal in fize to the common birds of the 
fpecies. The fird and the fecond variety, which lad 
Mr Latham calls the black darter, inhabit Cayenne; 
and third, or rufous darter, inhabits Africa, particularly. 
Senegal, where it is called kandar. 

3. The Surinam darter is about 13 inches long, be¬ 
ing about the fize of a teal. The hill is of a pale co¬ 
lour, and about 1 j imh in length; the irides are red: 
the crown of the head is black, and the feathers behind 
form a fort of cred: the neck, as in the other fpecies, 
is long and (lender; the cheeks are of a bright bay co¬ 
lour : fr< m the corner of each eye there comes a line 
of white: the fides and back part of the neck are 
marked with longitudinal lines of black and white; the 


wings are black, and the tail is dufky brown : it is alfo Plough 
tipped with white and (liaped like a wedge : the bread ' v ’ 
and belly are white; the legs (hort, but very drong, 
and of a pale dulky colour : the four toes are joined by 
a membrane, and barred with black. This fpecies in¬ 
habits Surinam, frequenting the fides of rivers and 
creeks, where it feeds on fmall filh and infedts, efpe- 
cially on flies, which it catches with great dexterity. 

When domedicated, which ofLen happens, the inhabi¬ 
tants call it the fun bird. Authors have differed exceed¬ 
ingly concerning the genus to which this fpecies belongs^ 
fince it is found to differ from the others in fome pretty 
effential charadlers: it agrees, however, in fo many, 
and thofe the mod effential, as diffidently to excufe- 
thofe naturalids who clafs it with the plotus genus. See 
Latham’i Synop/is of Birth, vol. iii. part 2. p. 627. r 

PLOUGH, in agriculture: A machine for turning Theplougfc 
up the foil by the afiion of cattle, contrived to fave the 
time, labour, andexper.ee, which, without this in dr u- 
ment, mud have been employed in digging the ground* 
and fining it for receiving all foits of feed. See Agri¬ 
culture, n° 83—95. 

Amidft all the varieties which can occur in the: man¬ 
ner of ploughing the ground, arifing from difference of 
foil, local habits, and other caufes, there is dill a fame- 
nefs in the talk which gives a certain uniformity to the : 
chief parts of the indrument, and (hould therefore fur- 
niffi principles for its conbrudtion. There is not, per¬ 
haps, any invention of man that more highly merits our 
utmoft endeavours to bring it to perfedtion; but it has 
been too much negledted by thofe perfons who dudy 
machines, and has been considered as a rude tool, un- a 
worthy of their attention. Any thing appears to them Arl in ®™' 
fufficient for the clumfy talk of turning up the ground ; [he'^reat- 
and they cannot imagine that there can be any nicety in ed*value* 
a bufinefs which is fuccefsfully performed by the ig¬ 
norant peafant. Others acknowledge the value of the 
machine, and the difficulty of the fubjedt; but they 
think that difficulty infuperable, becaufe the operation 
is fo complicated, and the refidances to be-overcome fo 
uncertain, or fo little underdood, that we cannot difeo- 
ver any unequivocal principle, and mud look for im¬ 
provement only from experience or chance. 

•But thefe opinions are ill founded. The difficulty is 
indeed great, and it is neither from the ignorant farmer 
nor the rude artid that we can expedt improvement. It 
requires the ferious confideration of the mod accom- 
plilhed mechanic; but from him we may. expedl im- 3 
provement. We have many data we know pretty Anti may 
didindtly what preparation will fit the ground for being ‘ m ' 
the proper receptacle for the feed, and (or fupporting proved ' 
and nouriffiing the plants; and though it is, perhaps, 
impoffibic to bring it into this, date by th.e operation of 
any indrument of the plough kind, we know that fome 
ploughs prodigioufly excel others in reducing the biff 
ground to that uniform crumbling date in which it can 
be left by the fpade. The imperfedtions of their per¬ 
formance, or what yet remains to be done to bring the 
ground into this date, is didindtly underdood. It feems / 
then, a determinate problem (to ufe the language of 
mathematicians), becaufe the operation depends on the 
invariable law s of mechanical nature. 4 

It will therefore be very proper, under this article, The talk it 
to afeertain, if poffible, what a plough in general ought p«form»* 
to be, by deferibing didindtly its, talk. This will fure- 

iy 
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Plough, ly point out a general form, the chief features of which 
v mull be found under every variety that can arife from 
particular circumltances. 

The plough performs its talk, not by digging, but 
by being pulled along. We do not aim at immediately 
reducing the ground to that friable and uniform ftate 
into which we can bring it by the fpade; but we wilh 
to bring it into fuch a Hate that the ordinary operations 
of the feafon will complete the talk. 

For this purpofe, a ftice or fod mull be cut off from 
the firm land. This muff be fhoved to one fide, that 
fhe plough and the ploughman may proceed in their 
labour; and the fod muff be turned over, fo that the 
grafs and Hubble may be buried and rot, and that frefn 
foil may be brought to the furface; and all mull be left 
in fuch a loofe and open condition, that it may quickly 
crumble down by the influence of the weather, without 
baking into lumps, or retaining water. The firft office 
is performed by the coulter, which makes a perpendi¬ 
cular cut in the ground. The point of the fock follows 
this, and its edge gets under the fod, and lifts it up. 
While lifting it up, it alfo heels it over, away from 
the firm land. The mould-board comes laft, and pulhes 
it afide, and gradually turns it over as far as is required. 

Plate The general form of the body of a plough is that of 
cccxcvm, a wedge or very blunt chiffel, AFEDBC, (fig. 1.), 
^ -5 having the lower corner D of its edge confiderably 

form^of more advanced than the upper corner B j the edge BD 
the plough. the whole back AFDB is in the fame perpendicu¬ 
lar plane ; the bottom FDB approaches to a triangular 
form, acute at D, and fquare at F ; the furface BCED 
is of a complicated fhape, generally hollow, becaufe 
the angle ABC is always greater than FDE : this con- 
fequence will be eafily feen by the mathematician. The 
back is ufually called the land side by the ploughmen, 
and the bafe FDE is called the sole, and FE the 
Heel, and BCED the mould-board. Laftly, the angle 
AFE is generally fquare, or a right angle, fo that the 
<5 foie has level both as to length and breadth. 

Aitvau- By comparing this form with attention, the reader 
stages of will perceive, that if this wedge is pulled or pufhed along 
*his form. j n t jj e j| re ftion FD, keeping the edge BD always in 
the perpendicular cut which has been previoufly made 
by the coulter, the point D will both raife the earth 
and fhove it to one fide and twift it over ; and, when the 
point has advanced from F to D, the fod, which for¬ 
merly refted on the triangle DFE, will be forced up 
along the furface BCED, the line DF rifing into the 
pofition D f, and the line EF into the pofition E f .— 
Had the bottom of this furrow been covered with a bit 
©f cloth, this cloth would be lying on the mould-board, 
in the pofition D/E: the ilice thus deranged from its 
former fituaiion, will have a fhape fomething like that 
reprefented in fig. 2. 

In as much as the wedge raifes the earth, the earth 
preffes down the wedge; and as the wedge pulhes the 
earth to the right hand, the earth preffes the wedge to the 
left; and in this manner the plough is ftrongly preffed, 
both to the bottom of the furrow by its foie, and alfo to 
the firm land by its back or land-fide. In lhort, it is 
ftrongly fqueezed into the angle formed along the line 
FD (fig. 1.) by the perpendicular plane ab DF and the 
horizontal plane FDE ; and in this manner the furrow 
becomes a firm groove, direfting the motion of the 
plough, and giving it a refilling fupport, by which it 

1 


can perform all parts of its talk. We beg our readers /lough. 
to keep this circumftance conftantly in mind. It evi- 
dently fuggefts a fundamental maxim in the conftru<fiion, A f nn( ) a . 
namely, to make the land-fide of the plough an exaft mental 
plane, and to make the fcle, if not plane, at leaft maxim in 
ftraight from point to heel. Any projection would 
tear up the fupporting planes, deftroy the directing plough, 
groove, and expend force in doing mifchief. 

This wedge is feldom made ol one piece. To give 
it the neceffary width for removing the earth would re¬ 
quire a huge block of timber. It is therefore ufually 
framed of feveral pieces, which we (hall only mention 
in order to have the language of the art. Fig. 3. re- 
prefents the land-fide of a plough, fuch as are made by 
James Small at Rofebank, near Foordj Mid Lothian, 

Scotland. The bafe of it CM, is a piece of hard wood, 
pointed before at C to receive a hollow fhoeing of iron 
CO, called the Sock, and tapering a little towards the g 
hinder end, M, called the Heel. This piece is called The feve- 
the Head of the plough. Into its fore part, juft be- ral P arts °f 
hind the fock, k mortifed a hoping poll, AL, called t ^ ie pl° u sL 
the Sheath, the front of which is worked fharp, form¬ 
ing the edge of the wedge. Nearer the heel there is 
mortifed another piece, PQ_, Hoping far back, called 
the Stilt, ferving for a handle to the ploughman. 

The upper end of the Iheath is mortifed into the long 
Beam RH, which projects forward, almoft horizontally, 
and is mortifed behind into the ftilt. To the fore end 
of the beam are the cattle attached. The whole of this 
fide of the wedge is falhioned into one plain furface, 
and the intervals between the pieces are filled up with 
boards, and commonly covered with iron plates. The 
Coulter, WFE, is firmly fixed by its fhank, W, into 
the beam, rakes forward at an angle of 45 0 with the 
horizon, and has its point E about fix inches before- 
the point of the fock. It is brought into the fame ver¬ 
tical plane with the land-fide of the plough, by giving 
it a knee outward immediately below the beam, and 
then kneeing it again downward. It is further fup- 
ported on this fide by an iron ftay FH, which turns on 
a pin at F, paffes through an eye-bolt I on the fide of 
the beam, and has a nut fcrewed on it immediately 
above. When fcrewed to its proper Hope it is firmly 
wedged behind and before the fhank.—Fig. 3. N°. 2. 
reprefents the fame plough viewed from above. ST is 
the right hand or fmall ftilt fixed to the infide of the 
mould-board LV. 

Fig. 4. reprefents the bottom of the wedge. CM is 
the head, covered at the point by the fock. Juft be¬ 
hind the fock there is mortifed into the fide of the head 
a fmaller piece DE, called the wreft, making an angle 
of 1 6° with the land-fide of the head, and its outiide 
edge is in the fame ftraight line with the fide of the 
fock. From the point to the heel of the head is about 
33 inches, and the extreme breadth of the heel is about 
nine. The fide of the wedge, called the furrow fide, is 
formed by the mould-board, which is either made of a 
block.or plank of wood, or of a thick iron plate. ^ 

The fock drawn in this figure is called a Spear Sock, Socks, 
and is chiefly ufed in coarfe or flony ground, which re¬ 
quires great force to break it up. Another form of the 
fock is reprefented in the next figure .4. N° 2. This 
is called a Feather Sock, and has a cutting edge CF 
on its furrow fide, extending back about ten inches, 
and to the right hand or furrow fide about fix. Hie 

ufe 
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Plough, ufe of this is to cut the fod below, and detach it from 
' v the ground, as the coulter detaches ic from the un¬ 
ploughed land. This is of great ule when the ground 
is bound together by knotted roots, but it is evident 
that it cannot be ufed to advantage in very ftony ground. 
In general the feather fock is only fit for ground which 
has been under tolerable culture ; but it greatly facili¬ 
tates the labour of feparating the fod. It may reafon- 
ably be afked, why the feather is not much broader, fo 
as to cut the whole breadth of the furrow ? This is 
fometimes done. But we muft recoiled! that the fod is 
not only to be pufhed afide, but alfo to be turned over. 
If it were completely detached by the feather, and 
chanced at any time to break on the back of the fock, 
it would only be pulhed afide ; but by leaving a little 
of the fod uncut, it is held fall below while it is fhoved 
afide above, which cannot fail to twill it round. As 
the wreft advances, it eafily deftroys the remaining con- 
io nedlion, which in general is very flight and crumbling. 
Proper The breadth of the foie at the heel determines the 

of width of the furrow. Nine inches will give enough of 
e ole ’ room for a horfe or man to walk in, A greater 
breadth is of no life, and it expends force in puftiing 
the earth afide. It is a miftake to fuppofe that a broad 
foie gives more room for the turned flice to ftand on; 
for whatever is the breadth of the furrow, the fucceffive 
flices will be left at their former diftances, becaufe each 
is fhoved afide to the fame dirtance. When the breadth 
of a flice exceeds its depth, and it is turned on its fide, 
it will now ftand on a narrow bafe, blit higher than 
before, and therefore will ft.md loofer, which the far¬ 
mers deftre. But in this cafe it generally falls on its 
back before it has been far enough removed, and is then 
pulhed afide, and left with the gralfy fide down, which 
is not approved of. On the other hand, when the 
depth confiderably exceeds the breadth, the fods, now 
turned on their fidesj muft be fqueezed home to the 
ploughed land, which breaks them and tofffcs them up, 
making rough work. In wet clay foil, this is alfo apt 
to knead them together. On the whole, it is bell to 
have the breadth and depth nearly equal. But all this 
is workmanlhip, and has no dependance on the width 
xi of the foie behind. 

It fliould be We have already faid that the foie is generally level 
level. from right to left at the heel. This was not the cafe 
formerly, but the wreft was confiderably raifed behind. 
It refultedfrom this form, that the furrow was always 
Ihallower on the right fide,, or there was left a low ridge 
of unftitred earth between the furrows. This circum- 
ftance alone was a bad pradlice ; for one great aim of 
ploughing is the renewal of a fuperficial mil; In this 
- way. of ribbing the furrows, the fod tumbles over as 
foon as it is puflied to the top of the rib on the right 
of the rut made by the plough •, the firmed parts of it fall 
undermoft, and the reft crumbles above it, making the 
work appear neat •, whereas it is extremely unequal, and. 
what moft needs the influence of the weather to crumble- 
it down is flickered from it. Add to thefe circumftan- 
ces, that the hollow is a receptacle for water, with a 
furface which can retain it, having been consolidated. 


by the preffure of the plough. For all thofe reafons, Plough, 
therefore, it feems advifahlc to form the furrow with a v * 
flat or level bottom, and therefore to keep the heel of 
the wreft as low as the heel of the head. For the fame 
reaibn it is proper to hold the plough with the land- 
flde perpendicular, and not to heel it over that fide, 
as is frequently done, producing the fame libbed furrow 
as an ill-formed foie. 12 

There is great variety of opinions about the length Length of 
of the plough. If confidered merely as a pointed in- theplough*. 
ftrument, or even as a cutting inftrument acting ob¬ 
liquely on a given length of fod, there can be no doubt 
but that it will be more powerful as it is longer : that 
is, it will require lefs force to pull it through the ground. 

But it muft it alfo fliove the earth afide, and if we double 
its length we caufe it to aft on twice as much earth at 
once; for when the plough has entered as far as the 
heel, the whole furrow fide is adting together in pufh- 
ing the earth to the fide. Now it is found that the 
force neceffary for pulhing a mafs of earth horizontally 
along the rough ground is nearly equal to its weight. 

It would feem, therefore,, that nothing is to be gained 
by making the bafe of the plough of a great length, 
except a greater Facility in making the firft penetration, 
and this is chiefly performed by the coulter and fock ; 
and a great length renders the plough heavy and cum- 
berfome ; and by caufing it to ad! long on the fod, tends 
to knead and cake it. 

Nothing very precife can be offered on this fubjedl. 

Some feniible advantage is derived by making theplough. 
taper, efpecially forward, where it adls as a boring and 
cutting inftrument ; and for this purpofe it is convenient ^ 
to give the coulter a Hope of 45 degrees. (This has siopeof 
alfo che advantage of throwing up the ftones and roots, the coulter 
which it would otherwife drive before it through the al1 A d lc 
firm ground.) And for the fame reafon the edge of ^ eat ^ er ' 
the feather has- a great flope, it being ten inches long 
and only fix inches broad; But if we purfue this ad¬ 
vantage too far we expofe ourfelves to another rifle. It 
is fometimes neceffary to heel over the plough to the 
right in order to get over feme obftrudtion. In doing 
this, the coulter isneceffarily raifed for a moment, and 
the flanting cut now made by the feather becomes the 
directing groove for the plough. When the feather has 
a very long flope, this groove has force enough to guide 
the whole plough; and it is almoft impofiible for the 
ploughman to prevent it from running out of the ground 
to the land-fide (a). The feather, therefore, fliould 
not exceed 10 or 12 inches in length. 

But to return to the length of the plough, from 
which this obfervation has diverted us a little, we mull 
add that a long plough has a great advantage in the 
fteadinefs- of its motion, having a much more extenfive 
fupport both on the land-fide and below, and being there¬ 
fore lefs affedted by its inequalities. Accordingly they 
are now made confiderably longer than formerly ; and 
33 inches has been affumed as a proportion to 9 inches 
of breadth, in conformity to the moft approved ploughs 
now in ule, i 4 

We come, now to treat of the mould-board. This The mould- 

i s board, 


(a) This is ofren felt with the excellent plough deferibed by Mr Arbuthnot of Surry in the Tranfaftions of the 
Society for the Encouragement, of Arts, &c. London. 
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. Plough. Is the mod delicate part of the plough, and is to be 
feen in the greated variety in the works of different 
artids, each of whom has a noftrum of great value in 
his own opinion. It is here indeed that the chief re¬ 
fidances are exerted and mud be overcome ; and a judi¬ 
cious form of this part of the plough may diminifh them 
confiderably, while it performs the work in the bed 
manner. Without pretending to fay that the different 
refidances are fufceptible of an accurate determination, 
we can dill draw fufficient information from palpable 
rules of mechanics to direct us to what would be nearly 
the bed poffible form for a mould-board. The tads to 
be performed is to raife, pufh afide, and turn over to a 
certain degree, a dice already cut off from the firm 
ground. As we cannot provide for every inequality of 
the cohedon or tenacity of the earth, our fafed way is 
to confider it as uniform : the weight of it is always fo. 
As we cannot provide for every proportion between the te¬ 
nacity and the weight, we mud take an average or me¬ 
dium proportion which is not far from that of equality. 
Conceiving the dice at fird as only tenacious, and without 
weight, it is an eafy problem to determine the form 
which fhall give it the intended twid and removal with 
the fmalled force. In like manner we can proceed with 
a dice that has weight without tenacity. It is equally 
eafy to combine both in any proportion ; and it is eaded 
of all to make this combination on the fuppodtion of 
equality of weight and cohedon. Suppofmg the dice 
like a brick, we know that it requires the greateft 
force to begin to raife it on one edge, and that the drain 
becomes lefs as it rifes, till its centre of gravity is per¬ 
pendicularly above the fupporting angle. It requires 
no force to raife it further ; for on pufhing it beyond 
this pofition, it would fall over of itfelf, unlefs with¬ 
held by the tenacity of what is not yet raifed. But on 
conddering the form or plan of the fock, we find that 
while the weight of the fod refids mod drongly, there 
is lefs of it in this fituation a (dually rifmg, and this 
nearly in the fame proportion with the labour of raifing 
it; and we fee that after the fod has attained that pofi¬ 
tion in which it is ready to fall over, it has reached the 
wider part of the wred, and is now pufhed afide, 
which requires nearly the fame force as to raife it: and 
this continues to the end of the operation. 

When we take all thefe circumdances into conddera- 
ticn, it appears probable, that the compound reddance 
does not change much from fird to lad. If this be 
really the cafe, it is an undoubted maxim that the 
whole operation diould proceed equably : if it does not, 
there mud be fome part of the fod that makes a refid- 
ance greater than the medium; and as the refidances 
in all this clafs of motions increafe nearly as the fquares 
of the velocities with which they are overcome, it is de- 
mondrable that we fhall lofe power if we render them 
1 j unequal. 

How to be Hence we deduce this maxim, That as the plough ad- 

performed. V ance; through equal [paces, the twijl and the lateral jliding 
of the fod Jhould increafe by equal degrees. And this de¬ 
termines a priori die form of the mould-board. This 
principle occurred to Mr James Small a ploughmaker 
in Berwickfhire, and he publifhed a treatife on die fub- 
ject in 1784. He has given feveral methods for con- 
ftruCting mould-boards, which he fuppofes are in con- 
i rmity to his principle ; but being merely a country 
artid, and unacquainted with fcience, his rules do not 
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produce mould-boards having this property of equable Plough, 
operation, aldio’ they do not deviate far from it. His ‘ v 
book is a very ufeful and indruftive performance, and le¬ 
vel to the capacity of thofe for whom it is intended; and 
we have here availed ourfelves of the author’s informa¬ 
tion on many points. 

The high character which Small’s ploughs have main¬ 
tained for 25 years is a drong argument for the truth 
of the maxim. We fhall therefore give fuch indruftions 
as will enable any intelligent workman to condrudt fuch 
a mould-board without any rifk of failure ; and if future 
theory or experience dmuld difcover any error in the 
principles from which this maxim is deduced, by {bow¬ 
ing that either the weight, the tenacity, or the lateral 
reddance, is exerted according to a different law from 
what has been affumed, the directions to be given are 
of fuch a nature that they adapt themielves with pre- 
cifion to thefe changes of principle, and will dill pro¬ 
duce a perfect and efficacious plough. Our readers 
will readily acknowledge that this is gaining a great 
point; becaufe at prefent the indrument is condruCted 
very much at random, and by a guefs of the eye. 

Let us now return to the wedge formerly made ufe 
of for illudrating the aCtion of the plough. Suppofe 
it placed in a furrow already ploughed, and that the 
fpace before the line FE (fig. 1.), which is fquare from 
the line of motion FD, is covered with a piece of cloth 
or carpet, and that the point of the wedge enters upon 
it at F, and advances to D. It will evidently raife the 
cloth, which will now cover the fide of the wedge, 
forming the triangl ef DE. The line/ D is what for¬ 
merly lay in the angle along the line FD, and/E for¬ 
merly lay on FE. It is this line FE therefore that we 
are to raife, {hove afide, and twid round, by equal de¬ 
grees, while the plough advances through equal fpaces. 

Now, if the length DF of the plough-wedge, reck¬ 
oned from the point of the fock to the heel, be 33 
inches, and the breadth FE behind be 9 inches, the 
angle DEF or DE/ will be nearly 74 0 . Tbe condruc- 
tion of the furrow fide of the plough is therefore redu¬ 
ced to this very fimple problem, “ To make the angle 
DE f turn equably round the axis DE, while the angu¬ 
lar point E advances equably from D to E.” jg 

This will be done by means of the following very Defcrip- 
fimple tool or indrument. Let IHFK (fig. 5.) be a tion of an 
piece of hard wood, fuch as oak, a foot long, three inch- iuftrument 
es broad, and an inch thick. Plant on this another piece for 
BHFC of the fame breadth, four inches long, and half 1 ur P° e ’ 
an inch thick. This will leave beyond it a flat 8 inches 
long. We fhall call this the fock of the indrument. Let 
ABC be a piece of clean oak.half an inch thick, 20 
inches long, and three inches broad at the end BC. Let 
this b; failiioned like the dile of a fun-dial, having its 
angle ABC 74 0 . Let it have a part BCE fquare, to 
the extent of four inches from C, and the red EA 
worked into the form of a draight flender rod. Let 
EFG be a femicircle of clean plane-tree or of metal four 
inches radius: faden this by fmall fcrews to the fquare 
part of the dile CE, fo that its centre may be at C. Let 
this femicircle be divided into 180. degrees, and num¬ 
bered trom G along the arch GFE, fo that o° may be 
at G, and 18o° at E. Let this dile and femicircle turn 
round the line BC by means of fmall hinges. This 
indrument may be called the mould-board, gage, or 
protractor. When the ftile is folded down on die 
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flock BIK, the point G will be at F ; and when it is 
railed lip to any angle, the degrees will be pointed out 
on the femicircle by the flraight edge CF. 

Nothing can be mere obvious than the manner of 
employing this inflrument if once we have determined 
the moll proper pofition for the fod when the work is 
completed. Now it feems to be the opinion of the 
moll; intelligent farmers, that the hell pofition of the 
fod is that reprefented in fig. 6. 

Fig. 6. reprefents a fed!ion of the ground and the 
working parts of the plough, as viewed by a perfon 
Handing ftraight before it. ABDC is the unploughed 
ground, and WB the coulter, kneed in Small’s manner. 
FGKBis the fedtion of the plough (or rather of the 
whole fpace through which the plough has palled, for 
no part of the plough has this fedtion). HOFE is the 
fedtion of a flice, pulhed afide and turned over, fo as to 
lean on the next. HE is that fide of the flice which 
formerly lay on KB. EF is the fide cut off by the 
coulter; and FO is the upper or graffy fide. The low¬ 
er corners are fuppofed to be a little bruifed inwards, 
as mull generally happen. 

The fod is pulhed 9 inches to the right hand, and it 
leans with its graffy fide on the preceding furrow, in an 
angle of about 50 degrees. In this pofition the grafs 
is turned down fo as to rot ; and there is a hollow left 
below to allow the rain water to run freely off, and to 
receive the earth as it crumbles down by the weather : 
and if the harrow is dragged acrofs thefe ridges, it dif- 
tributes along the furface the mould which was former¬ 
ly at the bottom. The fod has got a twill of 130 de¬ 
grees : but it is evident, that after it has been turned 90 
degrees, or even a little before this, it is ready to 
fall over of itfelf. It is fufficient therefore that it be 
turned 90 degrees when the heel of the wrell has reach¬ 
ed it, and the remainder of the twill is given to it by 
die wing or flap of the mould-board. This, then, dic¬ 
tates to us the manner of applying the inllrument. 

Divide the edge DE (fig. 7.) of the wrell, or of a 
lath nailed on it, into 90 equal parts, and continue the 
divifions backwards to G in the fame line to 130. Num¬ 
ber the divifions backwards from the point of the fock; 
then place the pro t raft or on the edge of the wrell, with 
the point B of fig. 5. at the 90th divifion (fig. 7.); that 
is, juft at the heel, with the Hock under the vvreft, afid 
the llile raifed to 90°, and prefs it home to the joint, 
fo that the Hock may. be fquare to the edge,- and then 
the llile will be in the pofition fuiting that part of the 
mould-board. In like manner Hide the Hock forward 
to the 80th divifion, and lower the ftyle to 8o°, and it 
will have the pofition which fuits that part of the mould- 
board. In the fame way Hide it forward to 70, 60, 50, 
See. and lower the llile to 70®, 60®, 50°, 8 cc. and we 
lhall have the pofition for thefe feveral parts of the 
mould-board ; and thus it may be formed to the very 
point-of-the fock, becaufe the ftraight edge of the wrell 
may be continued fo far. A block of wood may be 
hewed to fit thefe feveral pofitions of the protractor 
ftije ; and this, when placed with its ftraight edge on 
the outer line of the wrell, and cut away behind in the 
land-fide plane, will be the exadt fhape of the plough- 
wedge. It would rife "up indeed into a. tall piece of 
lingular fliape, gradually tapering down to the point of 
the lock ; but when cut off parallel to the grouud, at 
the height of about 12 inches, it will form the mould- 
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board, the front or edge of the {heath, and the whole 
back of the fock except the feather, which is an extra¬ 
neous piece. The wing or flap of the mould-board is 
formed in the fame manner, by Aiding the (lock of the 
protradlor to 100, no, 120, 130, and opening the 
llile to ioo 0 , iio °, 120 0 , 130®. This will extend the 
top of the mould-board to about 22 or 23 inches ; but 
the lower part of the wing mud be cut away, becaufe 
it would pulh the fod too far afide after it has got the 
proper twill. The form of this part ftiould be fitch as 
would exadtly apply itfelf to a plank let at the heel of 
the wrell, parallel to the land-fide of the head, and lean¬ 
ing outward 40 degrees. This-will be very nearly the 
cafe if it be made a fweep fimilar to rite edge of the 
Iheatb. Fig. 8. is a refemblanee of the furface of the 
mould-board ; AD being the edge of the flieath, E the 
heel of the wrell, and EBC the wing or flap. When 
cut through in a perpendicular direflion the fedlion is 
hollow; if cuthorizontally it is convex; and if in the 
diredlions CE, making an angle of 74® with ED, it is 
ftraight. If the protradlor be fet on it at D, and gra¬ 
dually Hidden backwards,the mould-board will gradual¬ 
ly open the llile, and the llile will Ikim its whole furface 
without vacuity between them. 

This form is given to the mould-board on the autho¬ 
rity of the fuppofition that the fum of the refinances 
arifing from weight and tenacity remains pretty con- 
ftant in its whole length. This cannot be affirmed with 
confidence in any cafe, and is by no means true in all. 
In ftiff clay foils the effects of tenacity prevail, and ia 
light or crumbling foils the weight is the chief refin¬ 
ance. The advantage of this mode of eonftruftion is, 
that it can be adapted to any foil. If the difficulty of 
cutting and railing the fod is much greater than that 
of fhoving it afide and turning it over, we have only to 
make the rife and twill more gentle towards the point 
of the fock, and more rapid as we advance; and it is 
eafy to do this according to any law of acceleration that 
we pleafe. Thus, inftead of dividing the edge of the 
wrell DE (fig. p.jcontinued to G into 130 parts, 
draw a line G g perpendicular to it, and draw fome 
curve line D g convex toward DG, and divide this into 
equal parts in the points 10, 20, 30,40. &c.; and then 
draw perpendiculars to the wrell edge, cuttfiig it in 10, 
20, 30, 40, &c. and apply the protractor to thefe points. 
It is evident that the divifions of the wreft line are big¬ 
ger at D, and grow gradually lefs towards G; and 
therefore, becaufe each has 10® more twill 'than the 
preceding, the twill will be more rapid as it approaches 
the end of tire mould-board. This curve may be cho- 
fen fo as to produce any law of acceleration. On the 
contrary, we produce a retarded or dimmilhed twill by 
making the curve concave towards DG, as reprefented 
by the dotted curve. 

The mathematical reader will obferve, that this con- 
ftrudtion aims at regulating the twilt round the line of 
the wreft ED. This does not produce precisely the 
fame regulation round the line FD, which is the line of 
the plough’s m.tion, and of the fod’s pofition before it 
is ploughed over. The difference, however, is not worth 
attending to in a matter fo little fufceptible of pretifion. 
But the twill round the,h'ne FD may be regulated ac¬ 
cording to any law by this inflrument with equal faci¬ 
lity. Inftead of placing the (lock of the protractor 
fquare with the edge of the wrell, it may be placed 
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Plough, fq'uare with the land-fide of the plough. To do this, 
" v draw a line BL (fig. 5. n 9 . 2.) acrofs the (lock from 
the point B, making the angle LBC 16 0 , and put a 
brafs pin at L, making a hole in the ftyle that it may 
not be prevented from folding down. Then in ufing 
the inftrument let the points B and and L reft again ft 
the edge of the wreft, and proceed as directed. 

A ftill greater variety of forms, and accommoda¬ 
tion to particular views, with the fame general de¬ 
pendence on principle, will be procured by giving the 
rod BA a motion round B in the plane of the ftile, 
fo as to form, a ftile of a variable angle. 

A tool may even be conftrudted in which the rod 
BA might be a cutting knife: and the whole may be 
led along by a fcrew, while this knife turns round 
according to any law, and would gradually pare away 
the mould-board to the proper form. 

Thus have we reduced the falhioning the operative 
part of the plough to a rule which is certain. We 
do not mean by this, that a mould-board made ac¬ 
cording to the maxim now given will make the beft 
poftible plough ; but we have given a rule by which 
this part of the plough can be made unequivocally of a 
certain quality by every workman, whatever this quality 
may be, and this without being obliged to copy. No 
defcription of any curve mould board to be met with 
in books has this advantage; and we fay that this rule 
is capable of any fyftematic variation, either with re- 
fpeft to the width of furrow, or the quantity or vari¬ 
ation of its twift. We have therefore put it in the power 
of any intelligent perfon to make fuch gradual and pro- 
greftive changes as may ferve to bring this moft ufeful 
of all inftruments to perfection. The angle of the head 
and wreft, and the curve for dividing the wreft line, can 
always be expreffed in writing, and the improvements 
communicated to the public at large. 

Mode^of After this defcription of the working parts of a 
the plough, and dire&ions for giving it the moft effetfive 

plough's form, it w T ill not be improper to confider a little its 
action. mode of addon, with the view of attaining a more di- 

ftindt conception of what is done by the ploughman and 
the cattle, and to diredt him in his procedure. 

Returning again to the wedge (fig. 1.), we fee that 
it is preffed down at the point D, and as far back along 
the mould-board as its furface continues to look upward, 
that is, all the way to the heel of the wreft. Behind 
this, the perpendicular fedtions of the mould-board o- 
verhang, and look downward; and here, while preffing 
down the fod, the plough is preffed upwards. Thefe 
two preffures tend to twift the plough round a tranf- 
.verfe line fomewhere between the heel and the point. 
The plough therefore tends to rife at the heel, and to 
run its point deeper into the ground. Upon the whole, 
the preffure downwards is much greater than the upward 
preffure. It is exerted over a much greater fpace, and 
is greater in moft parts of that fpace. Behind, very 
little downward preffure * is neceffary, the fod being 
ready to fall down ofitfelf, and only requiring a gentle 
touch to lay it in a proper pofition. 

In like manner the plough is preffed backward by 
the refiftance made to the coulter and fock, and part of 
the refiftance made to the {loping fide of the mould- 
board : and it is preffed to the left by the other part of 
the preffure on the fock and mould-hoard- 


All thefe preffures muft be balanced by the joint ac- Plough, 
tion of the cattle the refiftance of the bottom, and the v * 
refiftance of the firm ground on the left hand or land- 
fide. 

It is the adtion of the cattle, exerted on that point 
to which they are attached, which produces all thefe 
preffures. It is demonftrated by the principles of me¬ 
chanics, that this force muft not only be equal to the 
mean or compound force of thefe refitting preffures, but 
muft alio be in the oppofite diredtion. 

It is further demonftrated, that if a body be dragged 
through any refilling fubftance by a force adting on any 
point G, and in any diredtion whatever GH, and really 
moves uniformly in that diredtion, the force exerted ex- 
adtly balances the refiftances which it excites, both as 
to quantity and diredtion : And if the body advances 
without turning round the point by which it is drag¬ 
ged the refiftances on one fide of this point are in equi- 
librio with thole on the oppofite fide. 

And, laftly, it is demonftrated, that when this equi¬ 
librium is obtained, it is indifferent to what point in the 
line GH the force is applied. Therefore, in fig. 3, 
n° 1, the force adting in the diredtion HO may either 
be applied to the point of the beam H, or to the 
point N of the coulter, or to the point O of the fock. 

When therefore a plough advances fteadily, requi¬ 
ring no effort of the ploughman to diredt it, if the line 
of draught OM (fig. 10.) be produced backwards to 
the point G of the mould-board, that point is the place 
round which all the refiftances balance each other. This 
point may be called the centre of refflance and the centre 
of aElion. 

It would be of importance to determine this point 
by principle ; but this can hardly be done with preci- 
fion even in a plough of a known form : and it is im- 
poffible to do it in general for all ploughs, becaufe it is 
different in each. It even varies in any plough by 
every variation of the proportion between the weight 
and the cohefion of the fod. We fee how it can be 
found experimentally in any given uniform fod, viz, by 
producing backwards the line of draught. Then, if the 
draught-rope, inftead of being fixed to the muzzle of 
the beam, were fixed to this point, and if it were pull¬ 
ed in the fame diredtion, the plough would continue ta 
perform its work without any affiftance from the plough¬ 
man, while the fod continued uniform. But the fmall- 
eft inequality of fod would derange the plough fo as ta 
make it go entirely out of its path. Should the re¬ 
fiftances between G and D prevail, the plough would 
go deeper, which would increafe the refiftances on that 
fide where they already exceed, and the plough, would 
run ftill deeper. Should the refiftances behind G pre¬ 
vail, the heel would be preffed down, and the point 
would rife, which would ftill farther dtftroy the equili¬ 
brium, and, producing a greater deviation from the 
right path, would quickly throw the plough out of the 
ground. 

For thefe reafons we muft not think of attaching the 
draught to the centre of refiftance 5 but muft contrive a 
point of draught fuch as {hall reftore the plough to its 
proper pofition when it has been driven out of it by any 
obftrudtion. 

The muzzle or end of the beam is a point which will Muzzle of 
completely fuit our purpofe. For fuppofe that the re- the beam. 
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plough, fiftnnce on the back of the fock has prevailed, and the 
plough MNF1) (fig. io.) has taken the pofition mnfd 
reprefented by the dotted lines, the draught line GMQ 
is brought down into the pofition gmo, diverging a little 
irom GMO, and meeting the mould-board in a point 
g confiderably before G. By this means the refiftances 
on the hinder fide of g are increafed, and thofe before 
it are diminiflied, and the plough quickly regains its 
t former pofition. 

'The point From thefe obferVations it is plain, that whatever is 
draught, the fituation of the centre of reliftance, the point of 
draught may be fo chofen that the addon of the cattle 
Ihall be diredlly oppofed to the reliftance of the ground, 
and that moreover the plough Ihall have no tendency 
cither to go deeper or to run out. This is the ufe of 
the apparatus at the point of the beam called the 
muzzle, reprefented at H (fig. 3.) It turns round a 
bolt i through the beam, and can be flopped at any 
height by another pin h put through the holes in the 
arch l m. A figure is given of the muzzle immediately 
below, as it appears when looking down on it. The 
eye to which the draught rope is hooked is fpread out 
horizontally, as fihown by HK, and has feveral notches 
O in it, to either of which the hook can be applied. 
This ferves to counteradf any occafional tendency which 
the plough may have to the right or left. 

When the plough goes on fteadily, without any ef¬ 
fort of the ploughman, it is faid to be in trim, and to 
fwim fair ; the prelfure before and behind the centre of 
addon being in equilibrio with each other. In order to 
learn whether a plough will be in this manner under ma¬ 
la nagement, hook the draught-rope as high as poffible. 

Of the In this ftate the plough lhould have a continual ten- 

!>lough in deney to rife at the heel, and even to run a little into 
the ground. Then hook the rope as low as poflible. 
The plough fhould now prefs hard on the furrow with 
the heel, and have fome tendency to run out of the 
.ground. If both thefe are obferved, the plough is pro¬ 
perly conftrudted in this refpedt; if not, it mu ft be al¬ 
tered, either by changing the pofition of the fock or 
-that of the beam. Lowering the end of the beam will 
corredt the tendency of the plough to go deeper ; the 
raifing the point of the fock will alfo have the fame ef¬ 
fect. But it is of confiderable importance not to take 
the point cf the fock out of the plane of the fod, and 
it is much better to make the alteration by the beam. 
The Hope of the coulter has a confiderable effect, but 
it cannot be placed very far from the inclination of 45 0 
without the rilk of choaking the plough by driving the 
roots and Hones before it. It is of great confequence 
to have the coulter fit exactly in the direddon of the 
plough’s motion : if it is in any other direddon, it will 
powerfully twift the plough into its own track. As 
it mud be fixed in the middle of the beam’s thicknefs 
to have ftrength, it is removed a little from the plane 
of the land-fide, and it was the ufual praddce to point 
it to the left below to compenfate for this; but this by 
no means removes the difpofifton to twift. And it ex- 
pofes to the rifle of catching a ftone between its point 
and that of the fock, which, muft now be driven for¬ 
ward through the firm ground at a great expence of la¬ 
bour to the cattle. Mr Small has very ingenioufly re¬ 
medied this by giving the coulter a Ihort knee to the 
left immediately helow the beam, and thus pointing it 
downwards in the plumb of the land-fide. See fig. 6. 


It is not without its ufe to know t'h; abfolute force l'Lugfw 
neceffary for tilling the ground. This has been ffe- —— 
quently meafured with a fpring fteel-yard. One of 
Small’s ploughs, worked by two horfes, and employe ] 
in breaking up ftiff land v,Licit had been ploughed be¬ 
fore ’winter, and much confolidated by the rains, re¬ 
quired a force of 360 lbs. avoirdupois; and vve may ftate 
this as the ordinary rate of fuch work ; but mode; a'ely 
firm fod, under good culture, require* at a medium 320 
lbs. 

As we wifh to embrace every opportunity of ren¬ 
dering this work ufeful to the public, we fha.ll conclude 
this article with an account of a plough which has juft 
now been recommended to public n -tice by the Scots 
Highland Society as extremely proper for a hilly coun¬ 
try, The inventor, the Rev. Alexander Campbell mi- 
nifter at Kilcalmenell in Argylefhire,was honoured with 
the Society’s gold medal, va.ue L. 25. 2 i 

A, the fock (fig. 11.); the land-fide of which fup-The Ar- 
plies the place of the coulter, and the foie of it ferves gy Ieftlitr « 
for a feather; it is 18 inches long, and is made of a P lou g h * 
plate of iron 12 inches broad when finilhed, and fome- 
what under half an inch thick.—B, the head; to be 
made of iron in a triangular form, 4 inches broad by 2 
inches at the thickeft part. There are 5 inches of the 
head fixed in the fock—C, the beam, 4 inches thick 
by j inches deep, gradually tapered thinner; the length 
6 feet.—E, the iheath, mull be of the fame thicknefs 
with the beam above and the head below, and is five 
inches broad. An iron fcrew-bolt connedfs the beam 
and head behind the fheath.—F, the handles are fo 
made that the Hope of the mould-board, which is fixed 
to one of them, may be the longer and more gradual. 

They are 5 feet 8 inches long, and 2 feet 4 inches afun- 
der at the ends.—G, the mould-board, confifts of 7 
rounded flicks 2 inches in diameter; the covert of them 
is in the plane of the foie, the reft in fucceffion clofe to 
each other above it. This makes the mould-board 14 
inches broad. To prevent any earth from getting over 
the mould-board, a thin dale 4 or 5 inches broad is fixed 
above it. The mouldboard, land-fide, and foie of the 
plough, are clad with iron.—The length is 20 inches: 
this added to 18 inches, the length of the fock, makes 
the length from point to heel 3 feet 2 inches.—The 
muzzle or bridle QPH is alfo of a more convenient and 
better conftruddon than thofe commonly in ufe. By 
means of the ferew-pins at L and M different degrees 
cf land may be given to the plough ; the it oh rod LH 
being thereby moved fidewife in the focket LN, and 
up and down by OP. The rod is 30 inches long, one 
broad, and half an inch thick. It is hooked into a 
fcrew-bolt at H. Two inches of the rod projedt at N, 
in the form of an eye, before die muzzle, to receive the 
hook of the crofs-tree. 

The advantages of this plough arc faid to be : It is 
notfo liable to be interrupted or turned out of its courfe 
by ftones, roots, kc. as other ploughs are; nor does it 
dip fo deep as to be liable to be broken by large ftones 
or flags. The motion of the muzzle is alfo thought an 
improvement. Another advantage it has over other 
ploughs is, its not being fo liable to be choaked up by 
Rubble, See. This we underftand to be its chief excellen¬ 
cy, and an objedt much delired in the conftruddon of 
the plough. Upon the whole, we are informed that 
this plough is lighter, lefs expenfive, and lefs liable t» 
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Plough, g*> out of trim than the ordinary plough, and that with 
Plough- j t two horfes can plough land which require four with 
c__any other plough. 

24 Such are faid to be the advantages of this conftruc- 
Objedtions tion; but we cannot help exprefling our apprehenfiea 
lt ^ con ‘ that the uniting the coulter and feather at the point of 
ru ion. t jj e £- QC j {; expofe the plough to great rifles of being 
put out of order. When the upright edge ftrikes a 
ftofie obliquely, efpecially on the land-fide, it muft be 
violently twilled round the point of the head; and, 
having but a moderate thicknefs at this part, may be 
broken or permanently twilled. The plough will then 
be continually running out of its diredtion : and we ap¬ 
prehend that this defedt cannot be amended without tak¬ 
ing o£F the fock and putting it in the fire. When a 
coulter is bent by the fhmfc caufe, the ploughman can 
either redlify it by altering the wedging, or he can 
ftraighten it in the field; and it mull be obferved, that 
the plough oppofes much lefs refinance to the derange¬ 
ment of this fort of coulter than of the common one. 
In the common coulter the llrain does notfo much tend 
to twill the -plough round the line of its motion, as to 
prefs it wholly to landward. The refillance to this is 
great; but a ’very moderate force will twill it round its 
line of motion. In either cafe, if the blow be given in 
that point of the coulter where the draught line crofles 
it, there will be ho twill of the whole plough, but the 
point of the plough will be forced horizontally to or 
from the land. When the blow is out of this line, the 
llrain tends to twill the beam or the plough. Expe¬ 
rience will determine which of the two is the moll ha¬ 
zardous. Thefe ploughs are made by Thomas Lind- 
fay, Abbey-hill, Edinburgh, and models are to be feen in 
the -hall of the Highland Society. 

PLovisk-drill. See Drill fiwing, and Agricul¬ 

ture, p.- 318; and Plate VII. and 2d Plate VII. 
In the Gentleman’s Magazine for July 1793, p. 602, 
Mr Wic'kin’s of Pondhead Lodge, New Foreft, gives 
an account of a Amplified drill-plough invented by him- 
felf. Its importance is increafed, he thinks, by the 
cheapnfeft and eafy cotiftrudlion of it, becaufe it can be 
• iifed upon a fmall fcale by a fingle man, and upon a 
larger fcale by two men, or a man and boy; fo that the 
inconvenience fuffered by hoffes trampling the ground, 
&c. is hereby avoided. To the drill for fowing is occa- 
fionally annexed a blade for hoeing between the rows : 
“ the good effefls. of which (fays Mr Wickins) are no 
lefs obvious from its nurturing tire growth of the 
corn, and producing collateral modes from the applica¬ 
tion of frelh foil, but alfo from its affording the means 
of extirpating the weeds which are fo obnoxious to it.” 
He informs us likewife, that his fingle hand-drill hath 
heen feen and approved by the Bath Society j and they 
have in confequence been pleafed to vote him an hono¬ 
rary and corresponding member. Since that time, how¬ 
ever, he fays, lie has very materially improved and Am¬ 
plified it. Mr Wickins’s defeription of his invention is 
far from being accurate; and the drawing, of which 
there is an engraving in the fame magazine, was taken 
when his machine was in its infant and left improved 
Sate. He promifes, however, further information in 
the Gentleman’s Magazine, and he offers more particu¬ 
lars to 'fuch agricultural people as fliall defire it. We 
are far from decidedly thinking that this plough-drill is 
a real improvement* or that it ever will come to. be real¬ 


ly and generally ufeful. We have feen fo many of thefe PUmgV 
andfuch like improvements make a great noife for a 111811 
while, and then fall into neglect, without having ever j>j 0 Jj en 
come into nfe, as makes us fhy in forming opinions re- 
fpecring the utility of thofe in-druments which are fo 
often and fo boldly obtruded on the world as the ne plus- 
ultra of improvements in their feveral fpheres. We think 
it our duty, however, to give every attempt at improve¬ 
ment, efpecially in the ufeful arts, all the juftice in em¬ 
power ; and, on this account, it has always been our 
cuftom to lay before our readers fuch claims to it as 
have occurred in the courfe of our work, whether thofe 
claims appeared to ourfelves to be juft or not. 

PLOUGHMAN, the perfon who guides the plough 
in the operation of tilling. 

PLOUGHING, in agriculture, the turning up the 
earth with a plough. See Agriculture, Part II. 
pajjim. 

PLOVER, in ornithology, a fpecies of Chara- 
driUs. 

Thefe birds ufually fly in exceedingly large flocks in 
the places they frequent; people talk of 20,000 or 
30,000 being feen in a flock. They generally-come to 
England in September, and leave it about the end of 
March. In cold weather they are found very commonly 
on lands lying near the fea in queft of food ; but in thaws 
and open feafons they go higher up in the country. 

They love to feed on ploughed lands, but never re¬ 
main long at a time on them, for they are very cleanly 
in their nature; and the dirt which lodges on their 
beaks and feet give them fo much uneafmeft, that they 
fly to the neareft water to wafli themfelves. When they 
rooft, they do not go to trees or hedges ; but fit fquat- 
ting on the ground like ducks or geefe, far from trees 
or hedges, when the weather is -calm; but when it is 
ftormy, they often get under fhelter. In wet weather 
they do not fleep in the night at all, but run about pick¬ 
ing up the worms as they crawl out of the ground ; du¬ 
ring this feeding they are continually making a fmall 
try, thatferves to keep them together; and in the morn¬ 
ing they take flight. If in their flight they fpy any 
others on the ground, they call them up ; and if they 
refufe to come, the whole body defeends to fee what 
food there is in the place that detains them. 

Plovers are very eafily taken at the time of their firft 
coming over, when they have not got any other birds 
mixed among them ; but when they afterwards pick up 
the teal and other fhy birds among them, it becomes 
more difficult. The beft feafon for taking them is in 
Oftober, efpecially in the beginning of that month : af¬ 
ter this they grow timorous, and are not eafily taken 
again till March, which is the time of their coupling. 

The fevereft frofts are not the beft feafon for taking them 
in Beft, but variable weather does better. The north- 
weft wind is found difadvantageous to the taking of 
them ; and in general, great regard is to be pa : d to the 
courfe of the wind in the fetting of the nets. All fea- 
fowl fly againft the wind when the land lies that way ; 
and the nets for taking them are therefore to be placed 
in a proper dire&ion accordingly. J 

PLOWDEN (Edmund),°ferjeant at law, was the 
fon of Humphrey Plowden of Plowden in Shropfhire, 
of an ancient and genteel family. He was firft a ftu- 
dent of the univerfity of Cambridge, where he fpent 
thiee years. in. the ftudy of ghilofophy and medicine. 
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Pludu. tl )eri removed to Oxford, "where, having continued 
his former ftudies about four years more, in 1552 he 
was admitted to the praftice of phyfic and furgery ; 
■but probably finding the pradice of the art of healing 
lei's agreeable than the ftudy, he entered himfelf of-the 
Middle Temple, and began to read law. Wood fiiys, 
that in 1557 he was fummer reader to that foeiety, and 
Lent-reader three years after, being then fergeant and 
oracle of the law. He died in the year 1584, aged 67; 
and was buried in the Temple-church, near the north- 
wall, at the eaft end of the choir. He married the 
daughter of William Sheldon of Holey in Worcefter- 
dhire ; by whom he had a fon, who died foon after his 
father. He wrote, 1. Commentaries or reports of di¬ 
vers Cafes, &c. in the reigns of King Edw. VI. Queen 
Mary, and Queen Elizabeth ; London,, 1571, 78, 99, 
1613, &c. Written in the old Norman language. 2. 
Queries, or a Moot-book of cafes, &c. tranflated, me¬ 
thodized, and enlarged, by H. 13 . of JLincoln’s-Inn; 
Lond. 1662, 8vo. 

PLUCHE (Antony), born at Rheims in 1688, 
merited by his engaging manners and proficiency in the 
belles-lettres the appointment of humanift in the univer- 
fity of that city. Two years after he obtained th-epro- 
feffor of rhetoric’s chair, and was admitted into holy 
orders. The bilhop of Laon (Clermont) informed of 
his talents, offered him the dire ft ion of the college of 
his epifcopal city. By his induftry and fuperior know¬ 
ledge, aptroper order and fubordination fooa took place 
in it; but fome particular opinions refpedting the.affairs 
iof the time difturbed his tranquillity, and obliged him to 
quit his office. The -intenda.nl of Rouen, at the requeft 
of the celebrated Rollin, entrufted him with the educa¬ 
tion of his fon. Abbe Pluche having filled that place 
with fuccefs arrd great honour to himfelf, left Rouen 
and went to Paris, where, by the patronage of fome li¬ 
terary friends and his own excellent writings, he acqui¬ 
red a very diffinguifhed reputation for learning. He 
publifhed, 1. Le Spectacle de la Nature (Nature Difplay- 
ed), in .9 vols in nmo. This woik, which is equally 
inftru&ive and entertaining, is written with perfpi- 
euity and .elegance.; but the form of dialogue which he 
adopted has drawn him into the fault of being rather 
too prolix. The fpeakers, who are the Prior, the 
Count, and Countefs, are not diftinguilhed by any ftri- 
king feature ; but they have all the common character, 
which is tolerably pleafirrg, not excepting even that of 
the little chevalier De Brueil, who is, however a mere 
fcholar. This is the opinion which Abbe Desfontaines 
has formed uf this work. Though the author has gi¬ 
ven the converfations a ipretty ingenious turn, and even 
fome vivacity, yet they now and then fall into the tone 
of the college. 2. Jitfloire du Ciel, or Hiftory of the 
Heavens, in 2 -vols in 12mo. In this performance we 
■find two parts almoft independent of one another. The 
firft contains fome learned inquiries into the origin of 
the poetic heavens. It is nearly a complete.mythology, 
founded upon ideas which are new and ingenious. The 
fecond is the hiftory of the opinions given by philofo- 
phers refpefting the formation of the world. The au¬ 
thor (hows the inutility, the indonftancy, and uncertain¬ 
ty, of the moil e(teemed fyftems; and concludes with 
■pointing out the excellence and fublime fimplicity of 
the Mofaic account. Befides a noble and well-turned 
expreffion, we find m it an erudition which doss not 


fatigue the mind. As to the foundation of the fyftem Hug 

explained in the firft part, though it appears extremely i1 
p]aufible, we will not take upon us to (ky ho.w far.it is i >lumbajr °'. 
true : Voltaire called it Fable du Ciel, or a Fable of the 
Heavens. 3. De linguaram Art ficio ; a work which he 
tranflated with this title, La Mechaniquedcs Langues, in 
i2mo. In this treatife he propafes a. (hort and eafy 
method of learning languages, which is by the u(e of 
tranflations inftead of themes or exer.cifes; aud we muft 
admit his refleftions on that fubjeff are both judicious 
and well expreffed. 4. Harmony of the Pfalms and tire 
Gofpel, or a Tranflation of the Pfalms and Hymns of 
the .church, which Notes relative to the Vulgate, tire 
Septuagint, and Hebrew Text, printed at Paris in 
1764, in 12mo. In 1749, -Abbe Pluche retired to va- 
l enne St Maure, where he gave himfelf up entirely to 
devotion and ftudy. Having- become Co deaf that he 
could not hear without the help of a trumpet, the ca¬ 
pital afforded him very little entertainment. It was in 
this retreat that he died of an apoplexy on the 2cih of 
November 1761, at the age of 73 years. He pofieiTed 
thofe qualities which form the fcholar, the honeft man, 
and the Chriftian : temperate in his meals, true to his 
word, an affedlionate parent, afenfible friend, and ahu- 
mane philofopher ; he gave Leffons of virtue in his.life as 
well as in his writings. His fubmifiion to all the dog¬ 
mas of religion was very great. Some deifts having 
been furprifed that, in matters of faith, he (liould think 
and fpeak like the vulgar, his anfwer was, “ I glory in 
doing fo: It is infinitely more rational to believe the 
word of God, than to follow the glimmering lights of a 
reafon which is limited and fubjeia to error.” 

PLUG, certain .pieces of timber, formed like ths 
fruftum of a cone, and ufed to flop the haufe-holes and 
-the breaches made in the body of a (hip by cannon¬ 
balls ; the former .of which are called haufe-plugs , and 
the latter Jhot-p>lugs, which are formed of various fizes in 
proportion, to.theiholes made by the different fizes of (hot, 
which .may penetrate .the (hip’s fides or bottom in bat¬ 
tle; accordingly they are always ready for this purpofe- 

P-LUKENET (Leonard), a phyfician who flourilh- 
ed in the reign of King Charles II.was one of the mod 
excellent and laborious botanifts of that or any other 
age. He was author of the Ph^t agraphia Plucemtiana y 
the Almagejlicum Britanniouni, and other works of the 
like kind, on which he (pent the greateft :part of his 
life and fortune. His Phytography is mentioned with 
the higheft encomiums in the Philofophical tranfaftions 
for bebruary 1696-7. His Opera Botanua, with cuts,, 
were printed at London in 6 vols folio, in 1720- 

PLUM-TREE, in botany. See Prunus. 

PLUMAGE, the feathers which ferve birds for a co¬ 
vering. See Ornithology,^. 506. 

PLUMB-line, among artificers, denotesaperpendi¬ 
cular to the horizon,; fo called as being commonly e- 
jefted by means of a plummet. 

PLUMBAGO, lead-wort; a genus of the mono- 
gynia order, belonging to the;pentandria clafs oilplants. 

There are four fpecies ; the -moft remarkable of which 
are the Europaea and Zeylonica. The firft groves na¬ 
turally in the fouthem,parts of Europe; and has a per¬ 
ennial root (Liking deep in the ground. There are 
many (lender channelled (talks, about three feet high, 
terminated by tufts of fmall funnel.fhaped (lowers, of a 
blue or whin: colour. The fecond grows naturally in 

both 
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Plun-.taga, both the Indies. The upper part of the (talk and em- 
1 ‘lumbery. palement are covered with a glutinous juice, which 
* catches the fmall flies that light upon it. The former 
fpecies is propagated by parting the roots, and by feeds ; 
but the latter is too tender to thrive in the open air in 
cold countries. 

Plumbago. S te. B'cicI-Lead. 

PLUMBERY, the art of calling and working lead, 
and ufirg it in building. 

As this metal melts foon and with little heat, it is 
eafy to call it into figures of any kind, by running it 
into moulds of brafs, clay, plafter, &c. But the chief 
article in plumbery is fheets and pipes of lead; and as 
thefe make the bafls of the plumber’s work, we fhall 
here give the procefs of making them. 

In calling Jhtel-kad, a table or mould is made ufe of, 
which confitls of large pieces of wood well jointed, and 
bound with bars of iron at the ends; on the Tides elf 
which runs a frame conlifting of a ledge or border of 
wood, three inches thick and four inches high from the 
mould, called the /harps ; The ordinary width of the 
mould, within thefe fharps, is from four to five feet; 
and its length is 16, 17, or 18 feet. This fliould be 
Rmething longer than the flieets are intended to be, in 
order that the end where the metal runs off from the 
mould may be cut off, becaufe it is commonly thin or 
uneven, or ragged at the end. It mull Hand very even 
or level in breadth, and fomething falling from the end 
in which the metal is poured in, viz. about an inch or 
an inch and a half in the length of 16 or 17 feet or 
more, according to the thinnefs of the fheets wanted; 
for the thinner the fheet, the more declivity the mould 
Ihould have. At the upper end of the mould Hands 
the pan, which is a concave triangular prifin, compofed 
of two planks nailed together at right angles, and two 
ttiangular pieces fittted in between them at the ends. 
The length of this pan is the whole breadth of the 
mou'd in which the lheets are call; it Hands with its 
. bottom, which is a fharp edge, on a form at the end of 
the mould, leaning with one fide againH it; and on the 
oppofite fide is a handle to lift it up by, to pour out 
the melted lead ; and on that fide of the pan next the 
mould are two iron-hooks to take hold of the mould, 
and ptevent the pan from flipping while the melted 
lead is pouring out of it into the mould. This pan is 
lined on the intide with moiftened fand, to prevent it 
from being fired by the hot metal. The mould is alfo 
fpread over, about two inches thick, with fand fitted 
• and moifiened, which is rendered perfe&ly level by mo¬ 
ving over it a piece of wood called a Jlriie, and fmooth- 
ing it over with a fmoothing plane, which is a plate of 
•pc.lifhed brafs, about one-feurth of an inch thick and 
nine inches fquare, turned up on all the four edges, and 
with a handle fitted on to the upper or concave fide. 
The fand being thus ftnoothed, it is fit for calling flieets 
of lead : but if they would call a ciflerfl, they meafure 
out the bignefs of the four Tides ; and having taken the 
dimenfions of the front or fore-part, make mouldings by 
preffmg long flips cf wood, which contain the fame 
mouldings, into the level fand ; and form the figures of 
birds, bealls, &c. by prefling in the fame manner leaden 
figures upon it, and then taking them off, and at the 
f.ime time fmoothing the furface where any of the fand 
is raifed up by making the'e impreflions upon it. The 
t efl of the operation is the fame in cafling either eiflerns 


or plain fheets of lead. But before we proceed to men- riumfcsry. 
tion the manner in which that is performed, it will be v ' 
neceffary to give a more particular defeription of the 
Jlrike. The Hrike, then, is a piece of board about five 
inches broad, and fomething longer than the breadth of 
the mould on the infide ; and at each end is cut a notch 
about two inches deep, fo that when it is ufed it rides 
upon the fharps with thofe notches. Before they be¬ 
gin to cafl, the Hrike is made ready by tacking on two 
pieces of an old hat on the notches, or by flipping a 
cafe of leather over each end, in order to raife the un¬ 
der fide about one-eighth of an inch or fomething more 
above the fand, according as they would have the fheet 
to be in thicknefs ; then they tallow the under edge of 
the Hrike, and lay it acrofs the mould. The lead being 
melted, it is put into the pan with ladles, in which, 
when there is a fufficient quantity for the prefent pur- 
pofe, the feum of the metal is fwept off with a piece of 
board to the edge of the pan, letting it fettle on the 
fand, which is by this means prevented from falling in¬ 
to the mould at the pouring out of the metal. When 
the lead is cool enough, which muff be regulated ac¬ 
cording to the thicknefs of the fheets wanted, and is 
known by its beginning to Hand with a fliell or wall on 
the fand round the pan, two men take the pan by the 
handle, or elfe one of them lifts it by the baf and chain 
fixed to a beam in the ceiling, and pour it into the 
mould, while another man Hands ready w r ith the Hrike, 
and, as foon as they have done pouring in the metal, 
puts on the mould, fweeps the lead forward, and draws 
the overplus into a trough prepared to receive it. The 
fheets being thus cafl, nothing remains but to roll them 
up or cut them into any meafure wanted: but if it be 
a ciflern, it is bent into four fides, fo that the two ends 
may join the back, where they are foldered together j 
after which the bottom is foldered up. 

The method of Cajiing pipes withoutfoldering. To make 
thefe pipes they have a kind of little mill, with arms or 
levers to turn it with- The moulds are of brafs, and 
confifl of two pieces, which open and fhut by means of 
hooks and hinges, their inward caliber or diameter be¬ 
ing according to the fize of the pipe, ufually two feet 
and a half. In the middle is placed a core or round 
piece of brafs or iron, fomewhat longer than the mould, 
and of the thicknefs of the inward diameter of the pipe. 

This core is paffed through two copper rundles, one at 
each end of the mould, which they ferve to clofe; and 
to thefe is joined a little copper tube about two inches 
long, and of the thicknefs the leaden pipe is intended 
to be of. By means of thefe tubes, the core is retain¬ 
ed in the middle of the cavity cf the mould. The core 
being in the mould, with the rundles at its two ends, 
and the lead melted in the furnace, they take it up in 
a ladle, and pour it into the mould by a little aperture 
at one end, made in the form of a funnel. When the 
mould is full, they pafs a hook into the end of the 
core, and, turning the mill, draw it out; and then 
opening the mould, take out the pipe. If they defire 
to have the pipe lengthened, they put one end of it in 
the lower end of the mould, and pafs the end of the 
core into it ; then fhut the mould again, and apply its 
rundle and tube as before, the pipe jufl cafl fervingfor 
a rundle, &c. at the other end. Things being thus re¬ 
placed, they pour in irefh metal, and repeat the opera¬ 
tion till they have got a pipe of the length required. 
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Plumbum For making pipes of fheet-lead, the plumbers have 
II . wooden cylinders, of the length andthicknefs required ; 

Pin mining anc j on fafe they form their pipes by wrapping the (beet 
around them, and foldering up the edges all along 
them. 

The lead which lines the Chinefe tea-boxes is reduced 
to a thinnefs which we are informed European plumbers 
cannot imitate. The following account of the procefs 
by which the plates are formed was communicated to 
a writer in the Gentleman’s Magazine by an intelligent 
mate of an Ealt Indiaman. The caller lits by a pot con¬ 
taining the melted metal; and has two large ftones, the 
under one fixed, the upper moveable, diredtly before him. 
He raifes the upper (tone by prefling his foot upon the 
fide of it, and with an iron ladle pours into the opening 
a proper quantity of the fluid metal. He then imme¬ 
diately lets fall the upper fcone, and by that means forms 
the lead into a thin regular plate, which is afterwards 
cut into a proper fhape. The furfaces of the ftones, where 
they touch each other, are exactly ground together. 

PLUMBUM, lead. See Lead. 

Plumbum Corneum, a combination of lead with the 
marine acid. See Chemistry, n° 812. 

PLUME, in botany, the bud or germ. See Gem¬ 
ma. 

PLIIMIER (Charles), a learned Minim, born at 
Marfeilles, and one of the moft able botanifts of the 
17th century. He was inftructed by the famous Maig- 
nan, who taught him mathematics, turnery, the art of 
making fpeftacles, burning-glalfes, microfcopes, and 
other works. He at length went to Rome to perfedt 
himfelf in his ftudies, and there applied himfelf entirely 
to botany under a fkilful Italian. At his return to 
Provence, he fettled in the convent at Bornes, a mari¬ 
time place near Hieres, where he had the conveniency 
of making difcoveries in the fields with refpedt to fim- 
ples. He was fome time after fent by the Erench king 
to America, to bring from thence fuch plants as might 
be of fervice in medicine. He made three different 
voyages to the Antilles, and flopped at the ifland of 
St Domingo. The king honoured him with a pen- 
fion ; and he at laft fettled at Paris. However, at the 
defire of M. Fagon, he prepared to go a fourth time to 
America, to examine the tree which produces the Je- 
fuits bark; but died at the port of Santa Maria near 
Cadiz, in 1706. He wrote feveral excellent works ; the 
principal of which are, 1. A volume of the Plants in the 
American Iflands. 2. Atreatife on the American Fern. 
3. The Art of Turnery; a curious work embelliflied with 
plates. 

PLUMMET, V’LVWR-Rule or Plumb line, mo. inftru- 
ment ufed by carpenters, mafons, See, in order to judge 
whether walls, See. be upright planes, horizontal, or the 
like. It is thus called from a piece of lead, fattened 
to the end of a chord, which ufually conftitutes this in- 
flrument. Sometimes the firing defeends along a wood¬ 
en ruler, &c. raifed perpendicularly on another; in which 
cafe it becomes a level. 

PLUMMING, among miners, is the method of ufing 
a mine dial, in order to know the exacl place of the 
work where to fink down an air-fhaft, or to bring an 
adit to the work, or to know which way the load in¬ 
clines when any flexure happens in it. 

It is performed in this manner: A fkilful perfon with 
an afififtant, and with pen, ink, and paper, and a long 


line, and a fun-dial, after his guefs of the place above PI 1:nude 
ground defeends into the adit or work, and there ) I! 
fattens one end of the line to fome fixed thing in.it; -‘ lura!u Ib / 
then the incited needle is let to reft, and the ex.ufl point 
where it refts is marked with a pen : he then goes on 
farther in the line ftill fattened, and at the next flexure 
of the adit he makes a mark on the line by a knot or 
othervvife: and then letting down the dial again, he 
there likewife notes down that point at which the needle 
Hands in this fccond pofition. In this manner he pro¬ 
ceeds, from turning to tinning, marking down the 
points, and marking the line, till he comes to the in¬ 
tended place : this done, he attends and begins to work 
on the furface of the earth what he did in the adit, 
bringing the firft knot in the line in fuch a place where 
the mark of the place of the needle v. ill again anlwer 
its pointing, and continues this till he come to the 
defired place above ground, which is certain to be per¬ 
pendicular over the part of the mine into which the air- 
fhaft is to be funk. 

PLUMOSE, fomething formed in the manner of a 
feather, with a ftem and fibres ilfuing from it on each 
fide ; fuch are the antennae of certain moths, butterflies, 

& c. 

PLURAL, in grammar an epithet applied to that 
number of nouns and verbs which is uttd when we fpeak 
of more than one thing. See Grammar. 

PLURALITY, a diferete quantity, confiding of 
two or a greater number of the fame kind; thus we 
fay, a plurality of gods. See. See the article Astrono¬ 
my, n u 157, for the arguments both for and againft a 
plurality of worlds. 

P lus 4 L 17 Y of Benefices, or Livings, is where the fame 
clerk is poffelfed of two or more fpiritual preferments, 
with cure of fouls. - See Benefice. 

The fmallnefs of fome benefices firft gave rife to plu- 
ralites; for an ecclefiaftic, unable to ftibfift on a fmgle 
one, was allowed to hold two ; and at length the num¬ 
ber increafed without bounds. A remedy was attempt¬ 
ed for this abufe at the council of Lateran under Alex*-, 
ander III. and Innocent III. in the ye.:r 121^, when 
the holding more than one benefice was forbid by a ca¬ 
non under the penalty of deprivation; but the fame 
canon granting the pope a power to difpenfe with it in 
favour of perions of dittinguifhed merit, the prohibition 
became almoft ufelefs. They were alfo reftrained by 
ftatute 21 Hen. VIII. cap. 13. which enafts, that if 
any perfon having one benefice with cure of fouls, cf 
the yearly value of 81 . or above (in the king’s books), 
accept any other with cure of fouls, the firft fhall be 
adjudged in law to be void, Sc c. though the fame fta¬ 
tute provides for difpenfation in certain cafes. 

In England, in order to proenre a difpenfation, the 
prefentee muft obtain of the bifhep, in whole diocefe the 
livings are, two certificates of the values in the king’s 
books, and the reputed values anddiftance; one for the 
archbifhop, and the other for the lord-chancellor. And 
if the livings lie in two diocefes, then two certificates 
of the fame kind are to be obtained from each bifhop. 

He muft alfo fhow the archbifhop his prefentation to 
the fecond living ; and bring with him two teftimonials 
from the neighbouring clergy concerning his behaviour 
and converfation, one for the archbilhop and the other 
for the lord-chancellor; and he muft alfo fhow the arch¬ 
bilhop his letters of orders, and a certificate of his ha¬ 
ving 
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v'mg taken the degree of matter of arts at die lead, in one 
of the univerftties of this realm, under the hand of the 
regifter. And if he be not doCtor or bachelor of divi¬ 
nity, nor doctor nor bachelor of law, he is to procure a 
qualification of a chaplain, which is to be duly regiftered 
in the faculty office, in order to be tendered to the 
archbifhop, according to the ftatute. And if he hath 
taken any of the aforefaid degrees, which the ftatute 
allows as qualifications, he is to procure a certificate 
thereof as already mentioned, and to (how the fame to 
the archbifhop ; after which his difpenfation is made 
out at the faculty office, where he gives fecurity accord¬ 
ing to the direction of the canon. He mud then re¬ 
pair to the lord-chancellor for confirmation under the 
broad feal; and hemuft apply to the bithop of the dio- 
cefe where the living lies for his admiffion and' inftitu- 
tion. By the feveral (tamp aCts, for every (kin, or pa¬ 
per, or parchment, &c. on which any difpenfation to 
hold t vo eceiefiaftical dignities or benefices, or a dig¬ 
nity and a beneficence, fhall be engroffed or written, there 
(hall be paid a treble 40 s. (lamp duty. 

We have alfo a regulation in regard to pluralities ; 
but it is often difpenfed with ; for, by the faculty of 
difpenfation, a pluralift is required, in that benefice 
from which he (hall happen to the mod abfent, to 
preach 13 fermons every year, and to exercife hofpi- 
tility for two- months yearly. 

In Germany the pope grants difpenfations for pof- 
feffing a plurality of benefices, on pretence that the 
eceiefiaftical princes there need large revenues to bear 
up agarnft the Proteftant princes. 

PLUS, in algebra, a character marked' thus + , 
mfed for the fign of addition. See Algebra, p. 400, 
and Negative Sine. 

PLUSH, in commerce, See. a kind of duff, hal¬ 
ting a fort of velvet knap or (hag on one fide, com- 
pofed regularly of a woof of a ftngle woollen thread 
and a double warp ; the one wool', of two threads 
twifted ; the other goats or camels hair ; though there 
Are fome plufhes entirely of worded, and others com- 
pofed wholly of hair. 

PLUTARCH, a great philofopher and hiftorian 
of antiquity, who lived from the reign of Claudius 
to that of Hadrian, was born at Chsronea, a fmall 
city of Boeotia in Greece. Plutarch’s family was ancient 
in Chxronea: his grandfather Lampiras was eminent for 
his learning and a philofopher ; and is often mention¬ 
ed by Plutarch in his writings, as is.alfo his father. 
Plutarch was initiated e'arly in ftudy, to which he was 
naturally inclined ; and was placed under the care of 
Ammonius, an Egyptian, who, having taught philo- 
fophy with great reputation at Alexandria, from thence 
travelled into Greece, and 1 (ettled at Athens. Under 
this matter he made great advances in knowledge; 
and like a thorough philofopher, more apt to regard 
things than words, he purfued this knowledge to the 
negleCt of languages. The Roman language at that 
time was not only the language of Rome, but of 
Greece^, alfo ; and much more ufed there than the 
French is now in England. Yet he was lb far from 
regarding it then, that, as we learn fr. m. himfelf, he 
became not converfant in it till the declenfion of his 
life ; and, though he is ftippofed to have refided in 
Rome near 40 years at different times, yet he never 
feems to have acquired a competent (kilt in it. But 
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this was not the word : he did not cultivate his mother- 
tongue with any great exaCtnefs ; and hence that harfh- 
nefs, inequality, and obfeurity irr his Ryle, which has fo 
frequently and fojuftly been complained of. 

After he was principled and grounded by Ammonius, 
having an infatiable third for knowledge, he refolved to 
travel. Egypt was at that time, as formerly it had 
been, famous for learning; and probably the myfteriouf- 
nefs oftheir doCtrine might tempt him, as it had tempted 
Pythagoras and others, to go and converfe with theprieft- 
hood of that country. This appears to have been par¬ 
ticularly his bufmefs, by his treatife Of Ifis and Ofrris t 
in which he (hows himfelf verfed in the ancient the¬ 
ology and philofophy of the wife men. From Egypt 
he returned into Greece; and vifiting in his way al! 
the academies and fchools of the philofophers, gather¬ 
ed from them many of thofe obiervations with which 
he has abundantly enriched pofterity. He does not 
feem to have been attached to any particular fed, but 
culled from each of them whatever he thought excel¬ 
lent and worthy to be regarded. He could not bear 
the paradoxes of the Stoics, but yet was more arerfe 
from the impiety of the Epicureans : fn many things 
he followed Ariftotle ; but his favourites were So¬ 
crates and Plato, whofe memory he revered fo highly, 
that he annually celebrated their birth-days with much 
folemnity. Befides this, he applied himfelf with extreme 
diligence to collect not only all books that, were excellent 
in their kind, but alfo all the fayings and oblervations of 
wife men which he had heard in converfation or had re¬ 
ceived from others by tradition; and likewife to confult 
the records and public inftrutnents preferved 1 in cities 
which he had vifited in his travels. He took a par¬ 
ticular journey to Sparta, to fearch the archives of 
that famous commonwealth, to underftand thorough¬ 
ly the model of their ancient government, the hiftory 
of their legiflators, their kings, their ephori; and di- 
gefted all their memorable deeds and fayings with 
much care. He took the fame methods with regard 
to many other commonwealths; and thus was ena¬ 
bled to leave us in his works fuch a rich cabinet of 
obfervation upon men and manners, as, in the opi¬ 
nion of Montaigne and Bayle, have rendered him the 
ineft valuable author of antiquity. 

Thecircumftances of Plutarch’s life are not known, 
and therefore cannot be related with any cxachiefs. 
According to the learned Fabricius, he was born un¬ 
der Claudius, 50 years after the Chriftian era. He 
was married to a moil amiable- woman of his own 
native town, whofe name, according to the probable 
conjecture of Rualdus, was Timoxene, and to whofe 
fenfe and virtue he Iras borne the mod affectionate 
teftimony in his moral works. He had feveral chil¬ 
dren, and among them two Cons; one called Plutarch 
after himfelf, the other Lamprias in memory of iiis grand¬ 
father. Lamprias was he, of all his children, who feems 
to have inherited his father’s philofophy ; and to him we 
owe the table or catalogue of Plutarch’s writings, and 
perhaps alfo his apophthegms. He had a nephew, Sextus 
Chseroneusjwho taught the learned emperor Marcus Au¬ 
relius the Greek tongue, and was much honoured by 
him. Some think, that the critic Longinus was of his 
family ; and Apuleius, in the firft book of his Me- 
tamorphofes, affirms himfelf to be defeended from him. 

On what occafton, and at what time of his life, he 
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went to Rome, how long he lived there, and when he 
finally returned to his own country, are all uncertain. 
It is probable, that the fame of him went thither before 
him, not only becaufe he had publifhed ieveral of his 
\vorks, but becaufe immediately upon his arrival, as 
there is reafon to believe, he had a great refort of the 
Roman nobil ty to hear him : for he tells us himfelf, 
that he was fo taken up in giving lectures of philofbphy 
to the great men of Rome, that he had not time to 
make himfelf mailer of the Latin tongue, which is one 
of the firft things that would naturally have engaged 
his attention. It appears that he was fieveral times at 
Rome ; and perhaps one motive to his inhabiting there 
was the intimacy he had contradled in fome of thefe 
journeys withSoffius Senecio, a great and worthy man, 
who had been four times conful, and to whom Plutarch 
has dedicated many of his lives. But the great induce¬ 
ment which carried him firft to Rome was undoubt¬ 
edly tli at which had carried him into fo many other 
parts of the world ; namely, to make obfervations upon 
men and manners, and to collet materials for writing 
the lives of the Roman worthies, in the fame manner as 
he had already written thofe of the Grecian : and ac¬ 
cordingly he not o-nly converfed with all the living, but 
Latched the records of the Capitol, and of all the libra¬ 
ries. Not but, as we learn from Suidas, he was intrud¬ 
ed alfo with the management of public affairs in the 
empire, during his refidence in the metropolis. “ Plu¬ 
tarch (fays he) lived in the time of Trajan, who be¬ 
llowed on him the confular ornaments, and alfo caufed 
an edidt to be paffed, that the magiftrates or officers of 
Illyria fhould do nothing in that province without his 
knowledge and approbation.” 

When and how he was made known to Trajan is 
likewife uncertain: but it is generally fuppofed that 
Trajan, a private man when Plutarch firft came to 
Rome, was, among other nobility, one of his auditors. 
It is alfo fuppofed, that this wife emperor made ufe of 
him in his councils; at lead, much of the happinefs of 
his reign has been imputed to Plutarch. Fabricius af- 
ferts that he was Trajan’s preceptor, and that he was 
raifed to the confular dignity by him, and made procu¬ 
rator of Greece in his old age by the emperor Adrian. 
We are equally at a lofs concerning the time of his 
abode in the imperial city; which, however, at different 
rimes, is not imagined to fall much ftiort of 40 years. 
The defire of vifiting his native country, fo natural to 
all men, and efpecially when growing old, prevailed 
with him at length to leave Italy : and at his return he 
was unanimoufly chofen archon or chief magiftrate of 
Chxronea, and not long after admitted into the num¬ 
ber of the Delphic Apollo’s priefts. We have no par¬ 
ticular account of his death, either as to the manner of 
it or the year ; only it is evident that he lived, and 
continued his ftudies, to a good old age. The moll 
probable conjecture is that of Fabricius, who fays he died 
in the fifth year of Adrian at the age of 70. 

His works have been divided, and they admit of a 
pretty equal divifion, into Lives and Morals : the for¬ 
mer of which, in his own eftimation, were to be prefer¬ 
red as more noble than the latter. His ftyle, as we 
have already obferved, has been excepted to with fome 
reafon : he has alfo been criticifed for fome miftakes in 
Roman antiquities, and for a little partiality to the 
Greeks. On the other hand, he has been juftly praifed 
Von. XV. 


for the copioufnefs of his fine fenfc and learning, for 
his integrity, and for a certain air of goodnefs which 
appears in all lie wrote. His bufinefs was rot to pleafe 
the ear, but to inftrudt and charm the mind ; and in 
this none ever went beyond him. Of his moral wri¬ 
tings it is to be regretted that we have no degant Eng- 
lifli tranflation. Even his Lives were chiefly known 
to the Englifh reader by a mo'.Ly and miferable vcrlion, 
till a new one executed with fidelity and fpirit was pre- 
fented to the public by the Langhornes in 1770. On 
the whole, it is to be wifhed that this mod amiable mo- 
ralift and biographer had added a life of himfelf to thofe 
which he has given to the world of others, as the par¬ 
ticulars which other writers have preferved of his per- 
fonal hiftory are very doubtful and imperfect. 

PLUTO, in Pagan worftiip, the king of the infer¬ 
nal regions, was the fon of Saturn and Ops, and the 
brother of Jupiter and Neptune. This deity finding 
himfelf childlefs and unmarried, mounted his chariot to 
vifit the world ; and arriving in Sicily, fell in love v. ith 
Proferpine, whom lie faw gathering fiowe; s with her 
companions in the valley of Enna, near mount iEtna ; 
when, forcing her into his chariot, he drove her to the 
river Chemarus, through which he opened himfelf a 
paffage back to the realms of night. See Ceres and 
Proserpine. 

Pluto is ufually reprefented in an ebony chariot drawn 
by four black horfes; fometimes holding a lceptre, t® 
denote his power; at others a wand, with which he 
drives away the ghofts; and at others, fome keys, t® 
fignify that he had the keys of death. Homer obferves, 
that his helmet bad the quality of rendering the wearer 
invifible, and that Minerva borrowed it in order to be 
concealed from Mars when fhe fought againft the Tro¬ 
jans. Pluto Was greatly revered both by the Greeks 
and Romans, who erefted temples and altars to him. 
To this god facrifices were offered in the night, and it 
was not lawful to offer them'by day., 

PLUTUS, in Pagan worfhip, the god of riches, is 
frequently confounded with Pluto. He was reprefented 
as appearing lame when he approached, and With wings 
at his departure; to fhow the difficulty of amaffing 
wealth, and the uncertainty of its enjoyment. He was 
alfo frequently reprefented blind, to fhow that he often 
bellowed his favours on the mod unworthy, and left in 
neceffity thofe who had the greateft merit. 

PLUVIALIS. See Charadius, n° 7. 

PLUVIUS, a furnaroe of Jupiter. He was invoked 
by that name among the Romans whenever the earth 
was parched up by continual heat, and was in want of 
refrelhing rains. He had an altar in the temple on the 
•capitol. 

PLYERS, in fortification, denote a kind of balance 
ufed in railing or letting down a draw-bridge. They 
tonfift of two timber levers, twice as long as the bridge 
they lift, joined together by other timbers framed in the 
form of a St Andrew’s crofs to counterpoife them. 
They are fupported by two upright jambs, on which 
they fwing; and the bridge is raifed or let down by 
means of chains joining the ends of the plyers and 
bridge. 

PLYING, in the fea language, the a<ft of making, 
or endeavouring to make, a progrefs againft the direc¬ 
tion of the wind. Hence a fhip that advances well in 
her courfe in this manner of failing, is faid to be a good 
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Plymouth, plyer.- See the articles Beating, Pitching, and 
v Tacking. 

PLYMOUTH, a town of Devonfhire, in England, 
about 215 miles from London, (lands between the rivers 
Plym and Tamar, juft before they fall into the Britifh 
Channel. From a mere fiftiing village it has become 
one of the largeft towns in the county ; and in one of 
the chief magazines in the kingdom, on account of its 
port, which is one of the fafeft in England, and which 
is fo large as to be able to contain idoo fail. It is de¬ 
fended by feveral different forts, mounting altogether 
nearly 300 guns; of which the chief is the Royal Cita¬ 
del ere&ed in the reign of .Charles II. oppofite to St 
Nicholas Ifland, which is within the circuit of its walls, 
and contains a large ftore-houfe and five regular baf- 
tions. In time of war the outward bound convoys gene¬ 
rally rendezvous at Plymouth, and homeward-bound 
(hips generally put in to provide pilots up the Channel. 
It is alfo a great place of refort for men of war that are 
wind-bound. 

The mouth of the Tamar is called Ham-Ooze, and 
that of Plym Catwater, which are both commanded by 
the caftle of St Nicholas Uland. About two miles up 
the mouth of the Tamar there are four docks, two of 
which were built in the reign of William III. one wet 
and the other dry, and two which have been built fince. 
They have every conveniency for building or repairing 
fliips, and one of them is hewn out of a mine of date 
and lined with Portland done. This town enjoys a 
pilchard fifttery of confiderable importance, and carries 
on an extenfive trade with Newfoundland and the Straits. 
There is a cuftomhoufe in it; and though there are two 
churches (and befides feveralmeeting-houfes), yet each 
church has fo large a cure of fouls, that the parifh clerks 
were till very lately in deacon’s orders, to enable them 
to perform all the occafional and other offices. The 
feat-rents are given to the poor. The leflurers are 
chofen every three years by the corporation, which was 
conftituted by Henry VI. and confifts of a mayor, 12 
aldermen, and 24 common-council men. The mayor 
is elefted by a jury of 36 perfons, chofen by four others; 
two of whom are appointed by the mayor and aldermen, 
and the other two by the common-council. There is 
alfo a recorder, and a town-clerk, whofe place is very 
profitable. The town confifts of four divifions, which 
were anciently governed by four captains, each of whom 
had three conftables under him. It is well fupplied 
with frefh water, which was brought from the diftance 
of feven miles, by Sir Francis Drake a native of the 
town. The toll of the markets, and of the cotton, 
yarn, &c. with the profit of the mill, which is very 
confiderable, belongs to the corporation, as do the re¬ 
venues of the (hambles, which are farmed out for the 
mayor’s kitchen. There is a charity-fchool in Plymouth, 
four hofpitals, and a workhoufe, in all which 100 poor 
children are clothed, fed, and taught; and there are 
two printing houfes. To one of the hofpitals Colonel 
Jory gave a charity for 12 poor widows, as he did a 
mace worth 1201. to be carried before the mayor, and 
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fix good bells, valued at 500 1 . to Churles-Church, fo Plymouth, 
called from the kings in whofe reigns it was begun and Pb/aten. . 
finifhed. In the entrance of the bay lies the famous v ” 
Edyftone-rock, which is covered at high-water, and on 
which the ingenious Mr Winftanley built a light-houfe, 
that was blown down in the terrible hurricane of Nov. 

27th 1703, and himfelf, with others that were with 
him in it, never more heard of. However another was 
eredled in the room of it, by the corporation of the 
Trinity-houfe, in purfuance of an add of the 5th of 
Queen Anne, which was deftroyed by an accidental fire 
Dec. 4th. 1755, but rebuiltin 1759: which alfo was 
burnt down, and rebuilt in the year 1770. In the 
reign of Edward III. the French .landed, and burnt 
part of the town, but were foon repulfed by Hugh 
Courtenay earl of Devon. In the reign of Henry IV. 
the French landed here again, and burnt 600 houfes. 

Between this town and the fea is a hill called the Haw, 
which has a delightful plain on the top, having a plea- 
fant profpect all round it, and a good land-mark for the 
ufe of mariners. The lift of parliament-men for this 
borough, formerly divided into two parts, by the names 
of Sutton-Valtort and Sutton-Prior, commences the 26th 
of Edward I. and continues to the 14th of Edward III. 
after which we find no return made for it till the 20th 
of Henry VI. when the privilege was renewed. On the 
Haw is a fort, which at once awes the town and defends 
the harbour. Here is a ferry over the Tamar, called 
Cromwell or Crimble Paffage, the weft fide of which is 
called "Weftone-Houfe, and is in Devonfhire, though 
mod of the parifh wherein it (lands is in Cornwall. In 
April 1759 -the parliament granted 25,1591. for the 
better fortifying the town and dock of Plymouth ; 
which was vifited by George III. with the Queen, &c. in 
Auguft 1789. N. Lat. 50. 26. W; Long. 4. 15. 

Plymouth, in New England, a' fea-port town, and 
capital of the county of the fame name, in the province 
of Maffachufets Bay, in North America. It is remark¬ 
able for having been the firft fettlement in New Eng¬ 
land, and for having had the firft place of worfhip. It 
is feated at the fouth end of Plymouth Bay. W. Long. 

70. 10 N. Lat. 41. 58. 

PLYNTERIA, a Grecian feftival in honour of 
Aglauros, or rather of Minerva, who received from the 
daughter of Cecrops the name of Aglauros. The word 
is derived from txmov, lavare, becaufe during the folem- 
nity they undreffed the ftatue of the goddefs and waflied 
it. The day on which it was obferved was looked up¬ 
on as unfortunate and ina'ufpicious ; and therefore no 
perfon was permitted to appear in the temples, as they 
were purpofely furrounded with ropes. The arrival of 
Alcibiades in Athens that day was thought very un¬ 
fortunate, but the fuccefs that ever after attended him 
proved it to be otherwife. It was cuftomary at this 
feftival to bear in proceflion a clufter of figs ; which in¬ 
timated the progrefi? of civilization among the firft in¬ 
habitants of the earth, as figs ferved them for food after 
they had found a diftike for acorns. 
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Definition 
of the term. 


a 

Extent of 
the fcience. 


No precife 
limit to the 
different 
claffes of 
bodies. 


T HIS term i$ reftriCted, in the prefcnt habits of 
our language, to that part of natural philofophy 
which treats of the mechanical properties of elaftic 
fluids. The word, in its original meaning, exprefles a 
quality of air, or m re properly of breath. Under the 
article Physics we obferved, that in a great number 
of languages the terra ufed to exprefs breath was alfo 
one of the terms ufed to exprefs the animating principle, 
nay, the intellectual fubftance, the foul, ft has been 
perhaps owing to feme attention to this chance of con- 
fufton that our philofopliers have appropriated the term 
Pneumatics to the fcience of the mechanical proper¬ 
ties of air, and Pneumatology to the fcience of the 
intellectual phenomena confequent on the operations or 
affeCtions of our thinking principle. 

We have extended (on the authority of prefent cuf- 
tom) the term Pneumatics to the ftudy of the me¬ 
chanical properties of all elaftic or fenfibly compreffible 
fluids, that is, of fluids whofe elafticity and compreffi- 
bility become an interelling objeCl of our attention ; as 
the term Hydrostatics is applied to the fludy of the 
mechanical properties of fuch bodies as interefl us by 
their fluidity or liquidity only, or whofe elafticity and 
compreflibility are not familiar or interefting, though 
not lefs real or general than in the cafe of air and all 
vapours. 

We may be indulged in the obfervation by the bye 
that there is no precife limit to the different claffes of 
natural bodies with refpeCt to their mechanical proper¬ 
ties. There is no fuch thing as a body perfeClly 
hard, perfeClly foft, perfectly elaftic, or perfectly in- 
compreflible. All bodies have fome degree of elafti¬ 
city intermixed with fome degree of duClility. Wa¬ 
ter, mercury, oil, are compreffible ; but their comprefli¬ 
bility need not be attended to in order perfectly to un¬ 
derhand the phenomena confequent on their materiality, 
fluidity, and gravity. But if we negleCt the compreffi- 
bility of air, we remain ignorant of the caufe and nature 
of its rnoft interefting phenomena, and but imperfectly 
informed with refpeCt to thofe in which its elafticity has 
no {hare ; and it is convenient to attend to this diflfnc- 
tion in our refearches, in order to underhand thofe 


thefe laws have been applied to the explanation of the 
phenomena around us; and water, mercury, oil, &c. 
have been denominated fluid only becaufe their appear¬ 
ances have been found to tally exactly wiili thefe confe- 
quences of this definition, while the definition itfelf re¬ 
mains in the form of an aflumption, unfupported by any 
other proof of its obtaining in nature. A real mecha¬ 
nical philofopher will therefore attach himfelf with great 
eagernefs to this property, and confider it as an intro¬ 
duction to much natural fcience. 

Of all the fenfibly compreffible fluids air is the moft 
familiar, was the firft ftudied, and the mofl minutely 
examined. It has therefore been generally taken as the 
example of their mechanical properties, while thofe me¬ 
chanical properties which are peculiar to any of them, 
and therefore charaCteriftic, have ufually been treated 
as an appendix to the general fcience of pneumatics. 
No objection occurs to us againft this method, which 
will therefore be adopted in treating this article. 

But although the mehcanical properties are the pro¬ 
per fubjeCts of our confideration, it will be impoffible 
to avoid confidering occafionally properties which are 
more of a chemical nature ; becaufe they occafion fuch 
modifications of the mechanical properties as would fre¬ 
quently be Unintelligible without confidering them in 
conjunction with.the other; and, on the other hand, 
the mechanical properties produce fuch modifications of 
the properties merely chemical, and of very interefting 
phenomena confequent on them, that thefe would often 
pafs unexplained unlefs we give an account of them in 
this place. 

By mechanical properties we would be underftood to 
mean fuch as produce, or are connected with, fenfible 
changes of motion, and which indicate the prefence and 
agency of moving or mechanical powers. They are 
therefore the fubjeCt of mathematical difeuffion ; admit¬ 
ting of meafure, number, and direction, notions purely 
mathematical. 

We {hall therefore begin with the confideration of 
air. 

It is by no means an idle queftion, “ What is this 
air of which fo much is faid and written ?” We fee 
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phenomena which depend folely or chiefly on compref- 
fiblility and elafticity. This obfervation is important; 
for here elafticity appears in its moft Ample form, unac¬ 
companied with any other mechanical affection of matter 
(ii we except gravity), and lies moft open to our obfer¬ 
vation, whether employed for inveftigating the nature 
of this very property of bodies, or for explaining its mode 
of aClion. We {hall even find that the conftitution of 
an avowedly elaftic fluid, whofe compreflibility is fo 
very fenfible, will give us the diftinCteft notions of flui¬ 
dity in general, and enable us to underftand its charac- 
tcrijlic appearances , by which it is diftinguilhed from fo- 
lidity, namely, the equable diftribution of preffure thro’ 
all its parts in every direction, and the horizontality 
which its furface aflumes by the aCtion of gravity : phe¬ 
nomena which have been aflumed as equivalent to the 
definition of a perfect fluid, and from which all the laws 
of hydroftatics and hydraulics have been derived. And 


nothing, we feel nothing. We find ourfelves at liberty 
to move about in any direction without any let or hin- 
darance. Whence then the aflertion, that we are fur- 
rounded with a matter called air ? A very few Ample 
obfervations and experiments will {how us that this affer- g 
tion is well founded. Proofs t!iat 

We are accuftomed to fay, that a veffel is empty it is matter, 
when we have poured out of it the water which it con- Plate 
tained. Take a cylindrical glafsjar (fig. i.), having cccxcix. 
a fmall hole in its bottom; and having flopped this hole, 
fill the jar with water, and then pour out the water, 
leaving the glafs empty, in the common acceptation of 
the word. Now, throw a bit of cork, or any light 
body, on the furface of water in a cittern : cover this 
with the glafs jar held in the hand with Its bottom up¬ 
wards, and move it downwards, keeping it all the while 
in an upright pofltion. The cork will continue to float 
on the furface of the water in the infide of the glafs, 
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•and will mod diftiniftly fhow whereabouts that furface 
•is. It will thus be feen, that the water within the 
glafs has its furface confiderably lower than that of the 
furrounding water ; and however deep we immerge the 
glafs, we fhall find that the water will never rife in the 
in fide of it fo as to fill it. If plunged to the depth of 
32 feet, the water will only half fill it; and yet the 
acknowledged laws of hydroftatics tell us, that the wa¬ 
ter would fill the glafs if there were nothing to hinder 
it. There is therefore fomething already within the 
glafs which prevents the water from getting into it; 
manifefting in this manner the mod ditlindive property 
of matter, viz. the hindering other matter from occupy¬ 
ing the fame place at the fame time. 

While things are in this condition pull the Hopper 
out of the hole in the bottom of the jar, and the water 
will inftantly rife in the infide of the jar, and ftand at 
an equal height within and without. This is juftly 
aferibed to the efcape through the hole of the matter 
which formerly obftrufted the entry of the water: for if 
the hand be held before the hole, a puff will be diftindtly 
felt, or a feather held there will be blown afide ; indi¬ 
cating in this manner that what prevented the entry of 
the water, and nowefcapes, poffeffes another charadler- 
iftic property of matter, impu’fme force. The materi¬ 
ality is concluded from this appearance in the fame 
manner that the materiality of water is concluded from 
the impulfe of a jet from a pipe. We alfo fee the mo¬ 
bility of the formerly pent up, and now liberated, fub- 
ftance, in, confequence of external preffupe. viz. the. 
preffure of the furrounding water. 

Alfo, if we take a fmooth cylindrical tube, (hut at 
one end, and fit a plug or cork to its open end, fo as 
to fiide along it, but fo tightly as to prevent all paffage 
by its fides ; and if the plug be well foaked in greafe, 
we fhall find that no force whatever can pufh it to the 
bottom of the tube. There is therefore fomething with¬ 
in the tube preventing by its impenetrability the entry 
of the plug, and therefore pcffeffing this charadteriftic 
of matter. 

In like manner, if, after having opened a pair of 
common bellows, we fhut up the nozzle and valve hole, 
and try to bring the boards together, we find it im- 
pollibl'e. There is fomething included which prevents 
this, in the fame manner as if the bellows were filled 
with wool; but on opening the nozzle we can eafiiy 
fhut them-, viz. by expelling this fomething ; and if 
the compreffion is forcible, the fomething will iffue with 
confiderable force, and very fenfibly impe-l any thing in 
its way. 

It is not accurate to fay, that we move about with¬ 
out any obftrudtion ; for we find, that if we endeavour 
to move a large fan -with rapidity,, a very fenfible hin- 
derance is perceived, and that a very fenfible force muft 
be exerted ; and a. fenfible wind is produced, which will 
agitate the neighbouring bodies. It is therefore juftly 
concluded that the motion is poffible only in confc- 
epenee of having driven this obftru&ing fubilance out 
of the way ; and that this impenetrable, refilling, 
moveable, impelling fubftanee, is matter. We perceive 
the perfeverance of this matter in its date of reft when 
we wave a fan, in the fame manner that we perceive 
the inertia of water when we move a paddle through it. 
TIy- effiedts of wind in impelling our {hips and mills, in 


tearing up trees, and overturning buildings, are equal 
indications, of its perfeverance in a ftate of motion. 

To this matter, when at reft,.we give the name Air ; 
and when it is in motion we call it Wind. 

Air, therefore, is a material fluid : a fluid, becaufe 
its parts are eafiiy moved-, and yield to • the fmalleft ine¬ 
quality of preffure. 

Air pofleffes fome others of the very genera], though, 
not effential, properties of matter. It is heavy. This 
appears from the following fads. 

1. It always accompanies this globe, in its orbit round, 
the fun, furrounding it to a certain diftance, under the. 
name of the Atmosphere, which indicates the being, 
conueded with the earth by its general force of gravity.. 
It is chiefly in confequence of this that it is continually 
moving round the earth from eaft to weft; forming what 
is called the trade-wind, to be more particularly, confi- 
dered afterwards. All that is to be obferved on this, 
fubjed at prefent is, that, in confequence of the dis¬ 
turbing force of the fun and moon, there is an accumu¬ 
lation of the air of the atmofphere, in the fame manner 
as of the waters of the ocean, in thofe parts of the- 
globe which have the moon near their zenith or nadir 1 
and as this happens fucceffively, going from the eaft to 
the weft (by the rotation of the earth round its axis in 
the oppofite diredion), the accumulated air muft gra¬ 
dually flow along to form the elevation. This is chiefly 
to be obferved in the torrid zone ; and the generality 
and regularity of this motion are greatly diliurbed by 
the changes which are continually taking place in dif¬ 
ferent parts of the atmolphere from caufes which are not 
mechanical. 

2. It is in like manner owing to the gravity of the 
air that it fupports the clouds and yapours which we 
fee conftantly floating in it. We have even feen bodies 
qf no incomfiderable weight float, and even rife, in the 
air. Soap bubbles, and balloons filled with inflammable 
gas, rife and float in the fame manner as a cork rifes in 
water. This phenomenon proves the weight of the air 
in the fame manner that the fwimming of a piece of 
wood indicates the weight of the water which fup¬ 
ports it. 

3. But we are not left to thefe refined obfervations 
for the proof of the air’s gravity. We may obferve 
familiar phenomena, which would be immediate confe- 
quences of the fuppofition that air is a heavy fluid, and,, 
like other heavy fluids, preffes on the outfides of all 
bodies immerfed in or furrounded by it. Thus, for 
inftanee, if we fhut the nozzle and valve hole of a pair 
of bellows after having fq.ueezed the air out of them, 
we fhall find that a very great force, even fome hundred 
pounds is neceffary for feparating the boards. They, 
are kept together by the preffure of the heavy air which 
furrounds them in the fame manner, as if they were 
immerfed in water. In like manner, if we flop the end 
of a fyringe after its pifton has been preffed "down to the 
bottom, and then attempt to draw up the pifton, we 
Ihall find a confiderable force neceffary, viz. about 15. 
or 16 pounds for every fquare inch of the fedtion of tire 
fyringe. Exerting this force, we can drawup the pifton 
to tne top, ar.d we can hold it there; but the moment 
we ceafe aiding, the pifton rufhes down and ftrikes ihe- 
bottom. It is called a fuftion, as we feel fomething as 
it-were drawing in the pifton ; but it is really the weight 
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of the incumbent air prefling it in. Aiid this obtains 
in every polition of the fyringe; becaufe the air is a 
fluid, and preffes in every direction. Nay, it preffes on 
the fyringe as well as on the pifton j and if the pifton 
be hung by its ring on a nail, the fyringe requires force 
to diav/ it down (juft as much as to draw the pifton up); 
and if it be let go, it will fpring up, unlefs : loaded with 
at leaft 15 pounds for every fquare inch of its tranf- 
Tlate verfefe&ion (fee fig. 2.) 

cccxcix. 4. 13 at the moil direCt proof of the weight of the 

1 7 air is had by weighing a veffel empty of air, and then 
IC "nbe weighing it again when the air has been admitted ; 
weighed. and fo' s * as lt > s mo & 0 ' 3V ' OUS confequence of its 

weight has been afferted as long ago as the days of 
Ariftotle. He fays (wsp cvf -n iv. 4.), That all bo¬ 
dies are heavy in their place except fire: even air is 
heavy ; for a blown bladder is heavier than when it is 
empty. It is fomewhat furprifing that his followers 
fhould have gene into the oppofite opinion, while pro- 
fefling to maintain the doCirine of their leader. If we 
take a very large and limber bladder, and fqueeze out 
the air very carefully, and weigh it, and then fill it till 
the wrinkles juft begin to difappear, and weigh it again, 
we lhall find no difference in the weight. But this is 
not Ariftotle’s meaning ; becaufe the bladder, confider- 
ed as a veffel, is equally full in both cafes, its dimenlions 
being changed. We cannot take the air out ot a blad¬ 
der without its immediately collapfing. But whatwould 
be true of a bladder would be equally true of any veffel-. 
Therefore, take around veffel A (fig. 3.), fitted with 
a ftopcock B, and fyringe C. Fill the whole with wa¬ 
ter, and prefs the pifton to the bottom of the fyringe. 
Then 'keeping the cock open, and holding the veffel 
upright, with the fyringe undermoft, draw down the 
pifton. The water will follow it by its weight, ar.d 
leave part of the veffel empty. Now ihut the cock, 
and again pufh up tire pifton to the bottom of the fy- 
rtnge; the water efcapes through the pifton valve, as 
will be explained afterward: then opening the cock, 
and again drawing down the pifton, more water will 
come out of the veffel. Repeat this operation till all 
the water have come out. Shut the cock, unicrew the 
fyi'inge, and weigh the veffel very accurately. Now 
open the cock, and admit the air, and weigh the veffel 
again, it will be found heavier than before, and this ad¬ 
ditional weight is the weight of the air which fills it; 
and it will be found to be 523 grains, about an ounce 
and a fifth avoirdupoife, for every cubic foot that the 
veffel contains. Now fmceacubic foot of water would 
weigh 1000 ounces, this experiment would ihow that 
water is about 840 times heavier than air. The moft 
accurate judgment of this kind of which we have met 
with an account is that recorded by Sir George Shuck- 
bourgh, w hich is in the 67 th vol. of the Philofophical 
TranfaCtions, p. 560. From this it follows, that when 
the air is of the temperature 53, and the barometer 
Hands at 29^ inches, the air is 836 times lighter than 
water. But the experiment is not fufceptible of fuffi- 
cient accuracy, for determining the exact weight of a 
cubic foot of air. Its weight is very fmall; and the 
veffel mult be ftrong and heavy, fo as to overload any 

18 balance that is fufficiently nice for the experiment. 

The moft To avoid this inconvenience, the whole may be 
convenient weighed in water, firil loading the veffel lo.as to make 

method of j c preponderate an ounce or two in the water. By this 
doing tins, 
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means the balance will be loaded only with this fmall 
preponderancy. But even in this cafe there are confi- 
derable fources of error, arifmg from changes in the 
fpecific gravity of the water and other caufes. The 
experiment has often been repeated with this view, and 
the air has been found at a medium to be about 840 
times as light as water, but with great variations, m 
may be expected from its very heterogeneous nature, in 
confequence of its being the menftrmim of almoft every 
fluid, of all vapours, and even of' moft folid bodies; all 
which it holds in folution, forming a fluid perferflly 
tranfparent, and of very different denfity according to 
its compofition. It is found for inftauce, that per¬ 
fectly pure air of the temperature of our ordinary fum- 
mer is confiderably denfer than when it has diffolved 
about half as much water as it can hold in that tem¬ 
perature ; and that with this quantity of water the dif¬ 
ference of denfity increafes in proportion as the mafs 
grows warmer, for damp air is more expanfible by heat 
than dry air. We lhall have occafion to confider this 
fubjeCt again, when we treat of the conneClion of the 
mechanical properties of air with the ftate of the wea¬ 
ther. See Weather. jp 

Such is the refult of the experiment fuggefted by This pro- 
Ariftotle, evidently proving the weight of the air; and P er; y °f 
yet, as has been obferved, the Peripatetics, who profefs a ' r < j cn, j < * 
to follow the dictates of Ariftotle, uniformly refufed it ”7 t le . c " 
this property. It was a matter long debated among though ac- 
the philofophers of the laft century. The reafon was, knowledg- 
that Ariftotle, with that indiftin&nefs and inconfiftency ed by their 
which is obferved in all his writings which relate to mafter, 
matters of faCt and experience, aftigns a different caufe 
to many phenomena which any man led by common 
obfervation would aferibe to the weight of the air. Of 
this kind is the rife of water in pumps and fypbons, 
which all the Peripatetics had for ages aferibed to l'ome- 
thing which they called nature’s abhorrence of a void. 

Ariftotle had, afferted (for reafons not our bufinefs to 
adduce at prefent), that all nature was full of being, 
and that nature abhorred a void. He adduces many 
faCls, in which it appears, that if not abfolutelyimpoi- 
fible, it is very difficult, and requires great force, to 
produce a fpace void of matter. When the opera¬ 
tion of pumps and fypbons came to be known, the phi¬ 
lofophers of Europe (who had all embraced the Peripa¬ 
tetic doClrines) found in this fancied horror of a fancied 
mind (what elfe is this that nature abhors ?) a ready fo¬ 
lution of the phenomena. We lhall ftate the faCts, that 
every reader may fee what kinds of reafoning were re¬ 
ceived among the learned not two centuries ago. 2Q 

Pumps were then conftruCted in the following man- Conftruc- 
ner: A long pipe GB (fig. 4.) was fet in the water t> nn of _ 
of the well A. This was fitted with a fucker or pifton 
C, having a long rod CF, and was furnifhed with a 
valve B at the bottom, and a lateral pipe DE at the 
place of delivery alfo furnifhed with a valve. The fact 
is, that if the pifton be thruft down to the bottom, and 
then drawn up, the water will follow it; and upon' the 
pifton being again pufhvd down, the water fhuts the 
valve B by its weight, and efcapes or is expelled at the. 
valve E ; and on drawing up the pifton again ihe valve 
E is fhut, the water again rifes after the pifton, and is 
again expelled at its next defcer.t. 

The Peripatetics explain all this by faying, that if 
the water did not follow the j>iflon there would be a void 
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between them. But nature abhors a void; or a void 
is impoffible: therefore the water follows the pifton.— 
ft is not worth while to criticife the wretched reafoning 
in this pretence to explanation. It is all overturned 
by one obfervation. Suppofe the pipe fhut at the 
bottom, the pifton can be drawn up, and thus a void 
produced. N«, fay the Peripatetics ; and they fpeak 
of certain fpirits, effluvia, &c. which occupy the place. 
But if l’o, why needs the water rife ? This therefore is 
not the caufe of its afeent. It is a curious and impor¬ 
tant phenomenon. 

The fagacious Galileo feems to have been the firft: 
who ferioully aferibed this to the weight of the air. 
Many before him had fuppofed air heavy; and thus ex¬ 
plained the difficulty of raffing the board of bellows, 
or the pifton of a fyringe, &c. But he diftinftly applies 
to this allowed weight of the air all the confequences 
of hydroftatical laws; and he reafons as follows. 

The heavy air refts on the water in the ciftern, and 
preftes it with its weight. It does the fame with the 
water in the pipe, and therefore both are on a level: 
but if the pifton, after being in contafl with the furface 
of the yvater, be drawn up, there is no longer any pref- 
ftire on the furface of the water within the pipe ; for 
the air now refts on the pifton only, and thus occafions a 
difficulty in drawing it up. The water in the pipe, 
therefore, is in the fame fituation as if more water were 
poured into the ciftern, that is, as much as would exert 
the fame preffure on its furface as the air does. In this 
cafe we are certain that the water will be prefled into 
the pipe, and will raife up the water already in it, and 
follow it till it is equally high within and without. The 
fame preffure of the air fhuts the valve E during the 
defeent of the pifton. (See Gal. Difcourfes.) 

He did not wait for the very obvious objeftion, that 
if the rife of the water was the effedt of the air's pref¬ 
fure, it would alfo be its mealure, and would be raifed 
and fupported only to a certain height. He direftly 
faid fo, and adduced this as a decifive experiment. If 
the horror of a void be the caufe, fays he, the water 
muft rife to any height however great; but if it be 
owing to the preflure of the air, it will only rife till 
the weight of the water in the pipe is in equilibrio with 
the preflure of the air, according to the cc mrron laws 
of hydi oftatics. And he adds, that this is well known ; 
for it is a fadl, that pumps will hot draw water much 
above forty palms, although they may be made to pro¬ 
pel it, or to lift it to any height. He then makes an 
aflertion, witch, if true, will be decifive. Let a very 
long pipe, fhut at one end, be filled with water, and 
let it be eredled perpendicularly with the clofe end up- 
permoft, and a Hopper in the other end, and then its 
lower orifice immerfed into a veflel of water; the wa¬ 
ter will fubltde in the pipe upon removing the ftopper, 
till the remaining column is in equilibrio with the pref¬ 
fure of the external air. This experiment he propofes 
to the curious; faying, however, that he thought itun- 
neceflary, there being already fuch abundant proofs of 
the air’s preflure. 

It is probable that the cumberfomenefs of the necef- 
fary apparatus protruded the making of this experiment. 
Another equally conclufive, and much eafier, was made 
in 1642 after Galileo’s death, by his zealous and learned 
difciple Toricelli. He filled a glafs tube, clofe at one end, 
with mercury ; judging, that if the lupport of the water 


was owing to the preflure of the air, and was the ftjfia* 
fure of this preflure, mercury would in like manner be 
fupported by it, and this at a height which was alfo the 
meafure of the air’s preflure, and therefore 13 times lefs 
than water. He had the pleafure of feeing his expec¬ 
tation verified in the completed manner; the mercury 
defeending in the tube AB (fig. 5.), and finally fet- pj atg 
tling at the height/B of 29I Roman inches: and he CCC xcix. 
found, that when the tube was inclined, the point f was 
in the fame horizontal plane with f in the upright tube, 
according to the received laws of hydroftatical preffure. 

The experiment was often repeated, and foon became 
famous, exciting great controverfies among the philo- 
fophers about the poffibility of a vacuum. About three 
years afterwards the fame experiment was publifhed, at 
Warfaw in Poland, by Valerianus Magnus as his own 
fuggeftion and difeovery : but it appears plain from the 
letters of Roberval, not only that Toricelli was prior, 
and that his experiment was the general topic of dif- 
cuffion among the curious; but alfo highly probable 
that Valerianus Magnus was informed of it when at 
Rome, and daily converfant with thofe who had feen 
it. He denies, however, even having heard of the name 
of Toricelli. 

This was the era of philofophical ardour; and we 
think that it was Galileo’s invention and immediate ap¬ 
plication of the telefcope which gave it vigour. Dif- 
coveries of the moft wonderful kind in the heavens, and 
which required no extent of previous knowledge to un¬ 
derhand them, were thus put into the hands of every per- 
fon who could purebafe a fpy-glafs; while the high degree 
of credibility which fome of the difeoveries, fuch as the 
phafes of Venus and the rotation and fatellites of Jupi¬ 
ter, gave to the Copernican fyftem, immediately fet the 
whole body of the learned in motion. Galileo joined 
to his ardour a great extent of learning, particularly of 
mathematical knowledge and found logic, and was even 
the firft who formally united mathematics with phyfics ; 
and his treatife on accelerated motion was the firft, and 
a precious fruit of this union. About the years 1642 0rj 
and 1644, we find clubs of gentleman affociated in Ox- the'Royal 
ford and London for the cultivation of knowledge by Society, 
experiment; and before 1655 all the dodtrines of hy-&c. 
droftatics and pneumatics were familiar there, eftablilhed 
upon experiment. Mr Boyle procured a coalition and 
correfpondence of thefe clubs under the name of the 
Invifible and Philofophical Society. In May 1658 
Mr Hooke finifhed for Mr Boyle an air-pump, which 
had employed him a long time, and occafmned him fe- 
veral journeys to London for things which the work¬ 
men of Oxford could not execute. He fpeak s .of this 
as a great improvement on Mr Boyle’s own pump, 
which he had been ufing fome time before. Boyle 
therefore mull have invented his air-pump, and was 27 
not indebted for it to Schottus’s account of Otto Gue- Inv e“tion 
rick’s, publilhed in his (Schottus) Mechanica Hydraulo- ° f the a ‘ r ’ 
pneumallca in 1657, as he aliens (Tcchna CuriofaJ. pu “' p ’ 
The Royal Society of London arofe in 1656 from the 
coalition of thefe clubs, after 15 years co-operation and 
correfpondence. The Montmorine Society at Paris 
had fubfifted nearly about the fame time ; for we find 
Pafchal in 1648 fpeaking of the meetings in the Sor- 
bonne College, from which we know that ft'ciety ori¬ 
ginated.—Nuremberg, in Germany, was alfo a diftin 
guilhed feminary of experimental philofophy. The 
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magiftrates, fenfible of its valuable influence in manu- part of the tube terminate in aveflelof fome capacity, 

failures, t'he fource of the opulence and profperity of or communicate with fuch a veflel, in which were in- 

their city, and many of them philofophers, gave philo- eluded along with the mercury bodies on which the ex- 

fophy a profefled and munificent patronage, furuilhing periments were to be made. When the mercury had 

the philofophers with a copious apparatus, a place of run our, the phenomena of thefe bodies were carefully 

afl’embly, and a fund for the expence of their experi. obferved. 
ments; fo that this was the firlt academy of fciences An objedlion was made to the conclufion drawn An objec. 
out of Italy under the patronage of government. In from Toricelli’s experiment, which appears formidable. tlon t0 tIle 

Italy, indeed, there had long exilted inilitutions of this If die Toricellian tube be fufpended on the arm of a 1011 

kind. Rome was centre of the church-government balance, it is fouicd that the counterpoife mall be equal f ro “ nl it 0 [,. 

and the refort of all expedients for preferment. The to the weight both of the tube and of the mercury it viated. 

clergy were the majority ol the learned in all Chriftian contains. This could not be, fay the objedlors, if the 

nations, and particularly of the fyftematic philofophers. mercury were fuppoited by the air. It is evidently 

Each, eager to recommend himielf to notice, brought fupported by the balance ; and this gave rife to another 

forward every thing that was curious; and they were notion of the caufe different from the peripatetic fuga 

the willing vehicles of philofophical communications, vacui : a fufpenfive force, <r rather attradlion, was af- 

Thus the experiments of Galileo and Toricelli were ra- ligned to the upper part of the tube, 
pidly diffufed by perfons of rank, the dignitaries of the But the true explanation of the phenomenon is moll 
church, or by the monks their obfequious fervants. eafy and fatisfadlory, Suppofe the mercury in the 

Perhaps the recent defedtion of England, and the want ciftern and tube to freeze, but without adhering to the 

of a redding embaii’y at Rome, made her fometimes late tube, fo that the tube could be freely drawn up and 

in receiving or fpreading philofophical refearches, and down. In this cafe the mercury is fupported by the 

was the caule that more was done there proprlo Marte. bafe, without any dependence on the preffure of the air; 

We hope to be excufed for this digreffion. We were and the tube is in the fame condition as before, and the 

naturally led into it by the pretentions of Valerianus folid mercury performs the office of a pifton to this 

Magnus to originality in the experiment of the mercury kind of fyringe. Suppofe the tube thrull down till tire 

fupported by the preffure of the air. Such is the top of it touches the top of the mercury. It is evident 

ftrength of national attachment, that there were not that it mull be drawn up in oppofition to the preffure 

wanting fome who found that Toricelli had borrowed of the external air, and it is precifely fimilar to the fy- 

his experiment from Honoratus Fabri, who had pro- ringe mentioned in nS 16. The weight fuftained there- 

pofed and explained it in 1641; but whoever knows fore by this aim of the balance is the weight of the 

the writings, of Toricelli, and Galileo’s high opinion of tube and the downward preffure of the atmofphere on 

him, will never think that he could need fuch helps, its top. ^ 

(See the furmife of Mounter in Schott. Tech. Cur. III. The curiofity of philofophers being thus excited by Galileo’ 
at the end.) this very manageable experiment, it was natural now to original ex- 

Galileo mull be confidered as the author of the expe- try the original experiment propoled by Galileo. Ac- ptriment 

riment when he propofes it to be made. Valerianus cordingly Berti in Italy, Palchal in France, and many P el * ornu ^' 

Magnus owns himfelf indebted to him for the principle others in different places, made the experiment with a 

and the contrivance of the experiment. It is neither tube filled with water, wine, oil, &c. and all with the 

wonderful that many ingenious men, of one opinion, fuccefs which might be expedted in fo Ample a matter : 

and inftrudted by Galileo, ffiould feparately hit on fo and the dodtrine of the weight and preflure of the air 

obvious a thing ; nor that Toricelli, his immediate dif- was eftabliffied beyond contradidlion or doubt. All was 

ciple, his enthufiaftic admirer, and who was in the ha- done before the year 1648.—A very beautiful experi- 

bits of correlponding with him till his death in 1642, ment was exhibited by Auzout, which completely fa- 

fhould be the firft to put it in practice. It became tisfied all who had any remaining doubts. 

the fubjedl of difpute from the national arrogance and A fmallbox or phial EFGH (fig. 6.) had two glafs An CX p er j_ 
lelf-eonceit of fome Frenchmen, who have alway fliown tubes, AB, CD, three feet long, inferted into it in fuch ment by 
themfelves difpofed to confider their nation as at the a manner as to be firmly fixed in one end, and to reach Auzout. 

head of the republic of letters, and cannot brook the nearly to the other end. AB was open at both, ends, P' ate 

concurrence of any foreigners. Roberval W’as in this and CD v/as clofeat D. This apparatus was complete- CCC3CCI2£ » 

inftance, however the champion of Toricelli; but thofe ly filled with mercury, by unferewing the tube AB, fil- 

who know his controverfies with the mathematicians of ling the box, and the hole CD ; then ferewing in the 

France at this time willeafily account for this excep- tubeAB, and filling it: then holding a finger on the 

tion, - orifice A, the whole was inverted and fet upright in 

All now agree in giving Toricelli the honour of the the pofition reprefented in figure /?, immerfing the ori- 
firjl invention ; and it univerfally paffes by the name of fice A (now a ) in a fmall veflel of quickfilver. The 
the Toricellian Experiment. The tube is called refult was, that the mercury ran out at the orifice a , 
the Toricellian Tube; and the fpace left by the till its furface m a within the phial defeended to the top 
mercury is called the Toricellian Vacuum, to di- of the tube la . The mercury alfo began to defeend 
ftinguilh it from the Boylean Vacuum, which is only in the tube dc (formerly DC) and ran over into the 
an extreme rarefadtion. tube la , and ran out at a , till the mercury in dc was 

The experiment was repeated in various forms, and very near equal in a level with mu. The mercury de- 

with apparatus which enabled philofophers to examine feending in ba till it flood at i , 293 inches above the 

feveral effedts which the vacuum produced on bodies furface op of the mercury in the ciftern, juft as in the 

expofed in it. This was done by making the upper Toricellian tube. 

JCke 
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The rationale of this experiment is very eafy. The 
whole apparatus may firft be confidered as a Toricellian 
tube of an uncommon fhape, and the mercury would 
flow out at a. But as foon as a drop of mercury comes 
out, leaving a fpace above m ;i, there is nothing to keep 
up the mercury in the tube dc. Its mercury therefore 
defcends alfo ; and running.over into b a, continues to 
fupply its expence till the tube dc is almoll empty, or 
can no longer fupply the wafts of b a. The inner fur- 
face therefore falls as low as it can, till it is level with 
b. No more mercury can enter b a, yet its column 
is too heavy to be fupported by the preffure of the air 
on the mercury in the ciftern below ; it therefore de¬ 
fcends in b a, and finally fettles at the height k 0, equal 
to that of the mercury in the Toricellian tube. 

The prettied circumftanceofthe experiment remains. 
Make a fmalihole g in the upper cap of the box. The 
external air immediately ruflies in by its weight, and now 
preffes on the mercury in the box. This immediately raifes 
the mercury in the tube dc to /, 29,. inches above m n. 
It preffes on the mercury at k in the tube b a, balancing 
the preffure of the air in the ciftern. The mercury in 
the tube therefore is left to the influence of its own 
weight, and it defcends to the bottom. Nothing can 
be more appofite or deciftve. 

And thus the doftrine of the gravity and preffure of 
-the air is eftablifhed by the moft* unexceptionable evi¬ 
dence : and we are intitled to affume it as a ftatical 
principle, and to affirm a priori all its legitimate confe- 
quences. 

And in the firft place, we obtain an exaft meafure of 
the preffure of the atmofphere. It is preoifely equal to 
the weight of the column of mercury, of water, of oil, 
&c. which it can fupport; and the Toricellian tube, or 
others fitted up upon the fame principle, are juftly term¬ 
ed barofeopes and barometers with refpedf to the air. Now 
it is obferved that water is fupported at the height of 
32 feet nearly : The weight of the column is exaflly 
20C0 avoirdupois pounds on every fquare foot of bafe, 
or 13 ,V on every fquare inch. The fame conclufidh 
very nearly may be drawn from the column of mercury, 
which is nearly 29; inches high when in equilibrium 
with the preffure of the air. We may here obferve, that 
the meafure taken from the height of a column of water, 
wine, fpirits, and the other fluids of confiderable volati¬ 
lity, as chemifts term it, is not fo exaft as that taken 
from mercury, oil, and the like. For it is obferved, 
that the volatile fluids are converted by the ordinary 
heat of our climates into vapour when the confining 
preffure of the air is removed ; and this vapour, by its 
elafticity, exerts a fmall preffure on the furface of the 
water &c. in the pipe, and thus counteracts a fmall 
part of the external preffure ; and therefore the cdumn 
fupported by the remaining preffure muft be lighter, 
that is, fhorter. Thus it is found, that rectified fpirits 
will not (land much higher than is competent to a 
Weight of 13 pounds on an inch, the elafticity of its 
vapour balancing about T ' T of the preffure of-the air. 
We ftiall afterwards haveoccafion to confider this mat¬ 
ter more particularly. 

As the medium height of the mercury in the baro¬ 
meter zg' T inches, we fee that the whole globe fuftains 
a preffure equal to the whole weight of a body of mer¬ 
cury of this height; and that all bodies on its furface 


fuftain a part of this in proportion to their fubftances. 

An ordinary lized man futlains a preffure of feveral *g 
thoufand pounds. How comes it then that we are not A difficu! 
fenfible of a preffure which .one fit ;uld think enough to T folvcd 
crufh us together r This has been confidered as a flrong 
objection to the preffure of the air for when a man is 
plunged a few feet under water, he is very fenfible of 
the preffure. The anfwer is by no means fo eafy a" is 
commonly imagined. We feel very diftindtly the ef¬ 
fects of removing this preffure from any part of the 
body. If any one will apply the open end of a fy- 
ringe to his hand, and thenjdraw up the pifton, he will 
find his hand fucked into the fyringe with great force, 
and it will give pain ; and the foft part of the hand will 
fwell into it, being preffed in by the neighbouring parts, 
which are fubjeeft to the adtion of the external air. If 
one lays his hand on the top of a long perpendicular 
pipe, fuch as a pump filled to the brim with water, 
which is at firft prevented from running out by the valve 
below; and if the valve be then opened, fo that the 
water defcends r he will then find his hand fo hard pref¬ 
fed to the top of the pipe that he cannot draw it away. 

But why do wc only feel the inequality of preffure ? 

There is a fimilar inftance wherein we do not feel it, 
although we cannot doubt of its exiftence. When a 
man goes flowly to a great depth under water in a 
diving-bell, we know unqueftionably that he is expofed 
to a new and very great preffure, yet lie does not feel 
it. But thofe fadts are not fafficiently familiar for ge¬ 
neral argument. The human body is a bundle of fo- 
lids, hard or foft, filled or mixed with fluids, and there 
are few or no parts of it which are empty. All com¬ 
municate either by veffels or pores; and the whole fur¬ 
face is a fieve through which the infenfible perfpiration 
is performed. The whole extended furface of the lungs 
is open to the preffure of tire atmofphere; every tiring 
is therefore in equilibrio : and if free or fpeedy accefs be 
given to every part, the body will not be damaged by , 
the preffure, however great, any more than a wet fponge 
would be deranged by plunging it any depth in water. 

The preffure is inftantaneoufly diffufed by means of the 
-incompreffible fluids with which the parts are filled ; and 
■if any parts are filled with air or other compreffible 
fluids, thefe are compreffed till their elafticity again ba¬ 
lances the preffure. Befides, all our fluids are acquired 
flowly, and gradually mixed with that proportion of 
air which they can diffolve or contain. The whole ani¬ 
mal has grown up in this manner from the firft vital 
atom of the embryo. For fuch reafons the preffure can 
occafion no change of fhape by fqueezing together the 
flexible parts; nor any obftrudtion by compieffing the 
veffels or pores. We cannot fay what would be felt by 
a man, were it poffible that he could have been produ¬ 
ced and grown up in vacuo, and then fubjecled to the 
coropreffion. We even know that any fudden and con¬ 
fiderable change of general preffure is very feverely felt. 

Perfons in a diving-bell have been almoft killed by Jet¬ 
ting theim down or drawing them up too fuddenly. In 
drawing up, die elaftic matters within have fuddenly 
fwelled, and not finding an immediate efcape have burft 
the veffels. Dr Halley experienced this, the blood 
gufhing out from his ears by the expanfion rl air con¬ 
tained in the internal cavities of this organ, from which 
there are but very (lender paffages. 
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A very Important obfervation recurs here: tire pref¬ 
fure of the atmofphere is variable. This was obferved 
almoft as foon as philoiophers began to attend to the 
barometer. Pafchal obferved it in France, and Def- 
cartes obferved it in Sweden in 1650. Mr Boyle and 
others obferved it in England in 1656. And before 
this, obfervers, who took notice of the concomitancy of 
thefe changes of aerial preifure with the ftate of the at- 
mofphere, remarked, that it was generally greateft in 
winter and in the night; and certainly molt variable 
during winter and in the northern regions. Familiar 
now with the weight of the air, and conlklering it as 
the vehicle of the clouds and vapours, they noted with 
care the connection between the weather and the pref- 
fure of the air, and found that a great preffure of the 
air was generally accompained with fair weather, and a 
diminution of it with rain and milts. Hence the baro¬ 
meter came to be confidered as an index not only of the 
prefent ftate of the air’s weight, but alfo as indicating 
by its variations changes of weather. It became a 
Weather-glass, and continued to be anxioufly ob¬ 
ferved with this view. This is an important fubjedt, 
and will afterwards be treated in fome detail. 

In the next place, we may conclude that the preifure 
of the air will be different in different places, according 
to their elevation above the farface of the ocean; for 
if air be an heavy fluid, it mull prefs in fome propor¬ 
tion according to its perpendicular height. If it be a 
homogeneous fluid of equal denflty and weight in all 
its parts, the mercury in the cittern of a barometer mull 
be preffed precifely in proportion to the depth to which 
that cittern is immerfed in it; and as this preifure is ex¬ 
actly meafured by the height of the mercury in the 
tube, the height of the mercury in the Toricellian tube 
mutt be exadtly proportional to the depth of the place 
of obfervation under the furface of the atmofphere. 

The celebrated Defcartes firft entertained this thought 
(Epift. 67. of Pr. HI.), and foon after him Pafchal. 
His occupation in Paris not permitting him to try the 
juftnefs of his conjedlure, he requefted Mr Perrier, a 
gentleman of Clermont in Auvergne, to make the ex¬ 
periment, by obferving the height of the mercury at 
one and the fame time at Clermont and on the top of 
a very high mountain in the neighbourhood. His let¬ 
ters to Mr Perrier in 1647 are ftill extant. Accord¬ 
ingly Mr Perrier, in September 1648, filled two equal 
tubes with mercury, and obferved the heights of both 
to be the fame, viz. inches, in the garden of the 
convent of the Friars Minims, lituated in the lowed; part 
of Clermont. Leaving one of them there, and one of 
the fathers to obferve it, he took the other to the top 
of Puy de Domme, which was elevated nearly 500 
French fathoir.r, above the garden. He found its height 
to be 23A inches. On his return to the town, in a 
place called Font de PArbre, 150 fathoms above the 
garden, he found it 25 inches; when he returned to the 
garden it was again 26-^, and the perfon fet to watch 
the tube which had been left faid that it had not varied 
the whole day. Thus a difference of elevation of 3000 
French feet had occafioned a depreffion of 3 * inches; 
from which it may be concluded, that 3, inches of 
mercury weighs as much as 3000 feet of air, and one- 
tenth of an inch of mercury as much as 96 feet of air. 
The next day he found, that taking the tube to the top 
of a fteeple 120 feet high made a fall of one-fixth of an 
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inch. This gives 72 feet of air for one-tenth of an inch of 
mercury - t but ill agreeing with die former experiment. 

But it is to be obferved, that a very firull error of ob¬ 
fervation of the barometer would corre/pon i to a great 
difference of elevation, and alfo that the height of the 
mountain had not been meafured with any precifion. 

This has been fince done (Mem. Acad. par. 1703), and 
found to be 529 French toifes. 4a 

Pafchal publifhed an account of this great experi- which 
ment (Grande Exp. fir la Pefantcur de P Air). and it were re- 
was quickly repeated in many places of the world. In Plated by 
1653 it was repeated in England by Dr Power (Power's other5 ‘ 
Exper. Phil.) ; and in Scotland, in 1661, by Mr Sinclair 
profeffor of philofophy in the univerfity of Glafgow, who 
obferved the barometer at Lanark, on the top of mount 
Tintock in Clydfdale, and on the top of Arthur’s Seat 
at Edinburgh. He found a depreffion of two inches be¬ 
tween Glafgow and the top of Tintock, three quarters of 
an inch between the bottom and top of Arthur’s Seat, and 

of an inch at the cathedral of Glafgow on a height 
of 126 feet. See Sinclair’s An Nova et Magna Grant- 
tatls et Levitatis ; Sturmii Collegium Experimentale, and 
Schotti Technics Curiofa. 

Hence we may derive a method of meafuring the pj enr e a 
heights of mountains. Having afeertained with great method of 
precifion the elevation correfponding to a fall of one- meafuring 
tenth of an inch of mercury, which is nearly 90 feet, height*, 
we have only to obferve the length of the mercurial co¬ 
lumn at the top and bottom of the mountain, and to 
allow 90 feet for every tenth of an inch. Accordingly 
this method has been pradtifed with great fuccefs t but 
it requires an attention to many things not yet confi¬ 
dered ; fuch as the change of denfity of the mercury 
by heat and cold; the changes of denfity of air, which 
are much more remarkable ftom tire fame caufes; and 
above all, the changes of the denfity of air from its 
compreffibility ; a change immediately connedted with 
or dependent on the very elevation we wiili to meafure. 

Of all thefe afterwards. 

Thefe obfervations give us the moft accurate meafure Alfo a 
of the denfity of the air and its fpecific gravity. This meafure of 
is but vaguely though diredtly meafured by weighing t ^ c denfity 
air in a bladder or veffel. The weight of a manageable ° f t * >e aLr> 
quantity is fo fmall, that a balance fufficiently ticklifti to 
indicate even very fenfible fradtions of it is overloaded 
by the weight of the veffel which contains it, and ceafes 
to be exact: and when we take Bernoulli’s ingenious 
method of fufpending it in water, we expofe ourfelves 
to great rilk of error by the variation of the water’s 
denfity. Alfo it mutt neceffarily be humid air which 
we can examine in this way : but the proportion of an 
elevation in the atmofphere to the depreffion of the co¬ 
lumn of mercury or other fluid, by which we meafure 
its preffure, gives us at once the proportion of this 
weight or their fpecific gravity. Thus fince it is found 
that in fuch a ftate of preffure that the barometer ftands 
at 30 inches, and the thermometer at 32 0 , 87 feet of rife 
produces one-tenth of an inch of fall in the barometer, 
the air and the mercury being both of the freezing tem¬ 
perature, we mutt conclude that mercury is 10,440 times 
heavier or denfer than air. Then, by comparing mer¬ 
cury and water, we get -g-g- nearly for the denfity of 
air relative to water : but this varies fo much by heat 
and moifture, that it is ufelefs to retain any thing more 
than a general notion of it; nor is it eafy to determine 
M whether 
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whether this method or that by a dual weighing is pre¬ 
ferable. It is extremely difficult .to obferve the height 
of the mercury in the barometer nearer than of an 
inch; and this will produce a difference of even five feet, 
or T * v of the whole. Perhaps this is a greater proper¬ 
ty tion than the error in weighing. 

And fome From the fame experiments we alfo derive fome know- 
knowledge l ec Jg e of the height of the aerial covering which furrounds 
hc/ht of our §l°k e * When we raife our barometer 87 feet above 
the atmo- f ur f ace of the fea, the mercury falls about one-tenth 
fphere. of an inch in the barometer: therefore if the barome¬ 

ter ffiows 30 inches at the fea-ffiore, we may expeff that, 
by raifing it 300 times 87 feet or 5 miles, the mercury 
in the tube will defeend to the level of the eiftern, and 
that this is the height of our atmofphere. But other 
appearances lead us to fuppofe a much greater height. 
Meteors are feen with us much higher than this, and 
which yet give undoubted indication of being fupported 
by our air. There can be little doubt, too that the vi- 
fibility of the expanfe above us is owing to the reflec¬ 
tion of the fun’s light by our air. Were the heavenly 
fpaccs perfectly tranfparent, we ffould no more fee them 
than the pureft water through which we fee other ob- 
jedls ; and we fee them as we fee water tinged with milk 
or other fasculse. Now it is eafy to fhow, that the light 
which gives us what is called twilight muft be refleffed 
from the height of at leaft 50 miles; for we have it when 
- the fun is depreffed 18 degrees below our horizon. 

Why this A httle attention to the conftitution of our air will 
knowledge convince us, that the atmofphere muft extend to a much 
is not accu. greater height than 300 times 87 feet. We fee from 
rate. the m oft familiar faffs that it is compreffible ; we can 
fqueeze it in an ox-bladder. It is alfo heavy ; preffing 
on the air in this bladder with a very great force, not 
lefs than 1500 pounds. We muft therefore confider it 
as in a ftateof compreffion, exifting in finaller room than 
it would affume if it were not compreffed by the incum¬ 
bent air. It muft therefore be in a condition fomething 
refembling that of a quantity of fine carded wool thrown 
loofely into a deep pit; the lower ftrata carrying the 
weight of the upper ftrata, and being compreffed by them; 
and fo much the more compreffed as they are further 
down, and only the upper ftratum in its unconftrained 
and moll expanded ftate. If we fhall fuppofe this wool 
thrown in by a hundred weight at a time, it will be di¬ 
vided into ftrata of equal weights, but of unequal thick- 
nefs; the loweft being the thinneft, and the fuperior 
ftrata gradually increafing in thicknefs. Now, fuppofe 
the pit filled with air, and reaching to the top of the 
atmofphere, the weighs of all the ftrata above any ho¬ 
rizontal plane in it is'meafured by the height of the mer¬ 
cury in the-Toricellian tube placed in that plane ; and 
one-tenth of an inch of mercury is juft equal to the 
weight of the loweft ftratum 87 feet thick: for on 
raifing the tube 87 feet from the fea, the furface of the 
mercury will defeend one-tenth of an inch. P.aife the 
tube till the mercury fall another tenth: This ftratum 
muft be more than 87 feet thick how much more we 
cannot tell, being ignorant of the law of the air’s ex- 
panfion. In order to make it fall a third tenth, we 
muft raife it through a ftratum ftill thicker; and fo on 
continually. 

All this is abundantly confirmed by the very firft ex¬ 
periment made by the order and direffions of Pafchal : 
For by carrying the tube from the garden of the con- 
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-vent to a place 150 fathoms higher, the mercury fell 1 
inches, or 1,2917 ; which gives about 69 feet 8 inches 
of aerial ftratum for ~ of-an inch of mercury; and by 
carrying it from thence to a place 330 fathoms higher, 
the mercury fell i^i', or 1,9167 inches, which gives 
109 feet 7 inches for T '_ of an inch of mercury. Thefe 
experiments were not accurately made ; for at that time 
the philofophers, though zealous, were but fcholars in 
the fc'tence of experimenting, and novices in the art. But 
the refults abundantly ! ftow this general truth, and they 
are completely confirmed by thoufands of fubfequent ob- 
fervations. It is evident from the whole tenor of them, 
that the ftrata of air decreafe in denfity as we afeend 
through the atmofphere; but it remained to be difeo- 
vered what is the force of this decreafe, that is, the 
law of the air’s expanfion. Till this be done we can 
fay nothing about the conftitution of our atmofphere : 
we cannot tell in what manner it is fitteft for raifing 
and fuppoiting the exhalations and vapours which are 
continually arifingfrom the inhabited regions; not as 
an exetementitious wafts, but to be fupported, perhaps 
manufactured, in that vaft laboratory of nature, and to 
be returned to us in beneficent lhowers. We cannot 
ufe our knowledge for the curious, and frequently ufelul, 
purpofe of meafuring the heights of mountains and taking 
the levels of extenfive regions ; in Ihort, without an ac¬ 
curate knowledge of this we can hardly acquire any 
acquaintance with thofe mechanical properties which 
diftinguiffi air from thofe liquids which circulate here 
below. 

Having therefore confidered at fome length the lead- Compreffi- 
ing confequences of the air’s fluidity and gravity, let bilityofth* 
us confider its compreffibility with the fame care ; and a * r * 
then, combining the agency of both, we fliall anfwer all 
the purpofes of philofophy, difeover the laws, explain 
the phenomena of nature, and improve art. We pro¬ 
ceed therefore to confider a little the phenomena which 
indicate and charafferife this other property of the air. 

All fluids are elaftic and compreffible as well as air; 
but in them the compreffibility makes no figure, or does 
not intereft us while we are confidering their preffures, 
motions, and impulfions. But in air the compreffibility 
and expanfion draw our chief attention, and make it a 
proper reprefentative of this clafs of fluids. 48 _ _ 

Nothing is more familiar than the compreffibility of A fam!,iar 
air. It is feen in a bladder filled with it, which we can which 
forcibly fqueeze into lefs room; it is feen in a fyringe, ° ’ 
of which we canpulh the plug farther and farther as we 
increafe the preffure. _ ^ 

But thefe appearances bring into view another, and Shows its 
the mod interefting, property of air, viz. its elajlicity . elafticity. 
When we have fqueezed the air in the bladder or- fy¬ 
ringe into lefs room, we find that the force with which 
we compreffed it is neceffary to keep it in this bulk ; and 
that if we ceafe to prefs it together, it will fwell out 
and regain its natural dimenfions. This diftinguilhes 
it effentially from fuch a body as a mafs of flour, fait, 
or fuch like, which remain in the compreffed ftate to 
which we reduce them. 

There is therefore fomething which oppofes the com- Refitting 
preffion different from the Ample impenetrability of force, and 
the air : there is fox.ething that oppofes mechanical producing 
force: there is fomething too which produces motion, motion * 
not only refilling compreffion, but puffing back the 
compreffing body, and communicating motion to it. As 
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an arrow is gradually accelerated by the bow-ftring 
prelling it forward, and at the moment of its difcharge 
is brought to a ftate of rapid motion ; fo the ball from 
a pop-gun or wind-gun is gradually accelerated along 
the barrel by the preffure of the air during its expan- 
fion from its compreffed ftate, and finally quits it with 
an accumulated velocity. Thefe two motions are in¬ 
dications perfedlly ftmilar of the elafticity of the bow 
and of the air. 

. S} Thus it appears that air is heavy and elaftic. It 
thc air ^ ° nee< is little confideration to convince us in a vague man¬ 
ner that it is fluid. The eafe with which it is pene- 
• trated, and driven about in every diredlion, and the mo¬ 
tion of it in pipes, and channels, however crooked and 
intricate, intitle it to this chara&er. But before we 
can proceed to deduce confequences from its fluidity, 
and to offer them as a true account of what will happen 
in thefe circumftances, it is neceffary to exhibit fome 
diftindf and fimple cafe, in which the charadleriftic me¬ 
chanical property of a fluid is clearly and unequivocally 
obferved in it. That property of fluids from which all 
the laws of hydroftatics and hydraulics are derived with 
ftricteft evidence is, that any preffure applied to any 
part of them is propagated through the whole mafs in 
every direction: and that in confequence of this diffu- 
fion of preffure, any two external forces can be put in 
equilibrio by the interpofition of a fluid, in the fame 
way as they can be put in equilibrio by the interven¬ 
tion of any mechanical engine. 

Let a clofe veffel ABC (fig. 7.), of any form, have 
two upright pipes EDC, GFB, inferted into any parts 
of its top, Tides, or bottom, and let water be poured 
into them, fo as to ftand in equilibrio with the horizon¬ 
tal fnrfaces at E, D, G, F, and let Dd, Yf be hori¬ 
zontal lines, it will be found that the height of the co¬ 
lumn E d is fenfibly equal to that of the column G f. 
This is a fact univerfally obferved in whatever way the 
pipes are inferted. 

Now the furface of the water at D is undoubtedly 
preffed upwards with a force equal to a column of wa¬ 
ter, having its furface for its bafe, and Er/for its height; 
it is therefore prevented from rifrng by fome oppofite 
force. This can be nothing but the elafticity of the 
confined air prefling it down. The very fame thing 
nraft be faid of die furface at F 5 . and thus there are 
two external preffures at D and F fe in equlibrio by 
the interpofition of air. The force exerted on the fur¬ 
face D, by the preffure of the column E d, is therefore 
propagated to the furface at F; and thus air has this 
eharaeleriftic mark of fluidity. 

In this experiment the weight of the air is infenfible 
when the veffel is of fmall fize, and has no fenflble ftiare 
in the preffure reaching at D and F. But if the ele¬ 
vation of the point F above D is very great, the column 
E d will le obferved fenfibly to exceed the column G f. 
Thus if F be 70 feet higher than D, E d will be an inch 
longer than the column Gf: for in this cafe there is 
reading at D, not only the preffure propagated from F, 
but alfo the weight of a column of air, having the fur¬ 
face at D for its bafe and 70 feet high. This is equal 
to the weight of a column of water one inch high. 

It is by this propagation of preffure, this fluidity, 
that the pellet is difeharged from a child’s pop-gun. It 
flicks faft in the muzzle ; and he forces in another pel¬ 
let at the other end, which he preffes forward with the 


. S3 
Proved. 


rammer, condenflng the air between them, and thus 
propagating to the other pallet the preffure which he 
exerts, till the fridtion is overcome, and the pellet is 
difeharged by >the air expanding and following it. 

There is a pretty philofophical plaything which il- 
luftrates this property of air in a very perfpicuous man¬ 
ner, and which we fhall aftci wards have occafion to con- 
fider as converted into a raoft ufeftil hydraulic machine. 

This is what is ufually called Hiero's fountain , having Hiero’s 
been invented by a Syracufan of that name. It con- fountain, 
fiftsof two veffels KLMN (fig. 8.), OPQR, which are 
clofe on all fides. A tube AB, having a funnel a-top, 
paffes through the uppermoft veffel without communi¬ 
cating with it, being foldered into its top and bottom. 

It alfo paffes through the top of the under-veffel, where 
it is alfo foldered, and reaches almoft to its bottom. 

This tube is open at both ends. There is another open 
tube ST, which is foldered into the top of the under- 
veffel and the bottom of the upper veffel, and reaches 
almoft: to its top. Thefe two tubes ferve alfo to fup- 
port the upper veffel. A third tube GF is foldered 
into the top of the upper veffel, and reaches almoft to 
its bottom. This tube is open at both ends, but the 
orifice G is very fmall. Now fuppofe the uppermoft 
veffel filled with water to the height EN, Ye being its 
furface a little below T. Stop the orifice G with the 
finger, and pour in water at A. This will defeend 
through AB, and comprefs the air in OQRP into lefs 
room. Suppofe the water in the under veffel to have 
acquired the furface C c, the air which formerly occupied 1 
the whole of the fpaces OPQR and.KLfE will now 
be contained in the fpaces oYc C and KLeE ; and its 
elafticity will be in equilibrio with the weight of the 
column of water, whofe bafe is the furface Ye, and 
whofe height is Ac. As this preffure is exerted in 
every part of the air, it will be exerted on the furface 
Ee of the water of the upper veffel; and If the pipe 
FG were continued upwards, the water would be fup- 
ported in it to an height eH above Ee, equal to Ac. 

Therefore if the finger be now taken from off the ori¬ 
fice G, the water will fpout up to the fame height as 
if it had been immediately forced out by a column of 
water Ac without the intervention of the air, that is, 
nearly to H. If inftead of the funnel at A, the veffel 
have a brim which will caufe the water difeharged at G 
to run down the pipe AB, this fountain will play till 
all the water in the upper veffel is expended. The ope¬ 
ration of this fecond fountain will be better underftood 
from fig. 9. which an intelligent render w ill fee is per¬ 
fectly equivalent to fig. 8. A very powerful engine for 
railing water upon this principlehas long been employed 
in the Hungarian mines; where the pipe AB is about 1 
200 feet high, and the pipe FG about 120; and the 
condenfation is made in the upper veffel, and com- ' 
municated to the lower, at the bottom of the mine, by - 
a long pipe. See Water- Works. ^ 

We may now apply to air all the laws of hydroftatics Laws of 
and hydraulics, in perfeft confidence that their legiti- hydrofta- 
mate confequences will be obferved in all its fitua'.ions. ti« appli- 
We fhall in future fubftitute, in place of any force afl. ca kle to air., 
ing on a furface of air, a column of water, mercury, or 
any other fluid whofe weight is equal to this force: 
and as we know diftinftly from theory what will be the 
confequences of this hydroftatic preffure, we fhall de¬ 
termine a priori the phenomena in air; and in cafes 

M 2 wjjer* 



9 2 


S <5 

More re¬ 
fined expe 
riments, 
fuch as 


57 

A method 
ofcompref 
fing the ah 
by 


The con- 
denfing fy¬ 
ringe with 


59 

Jtsvtffcl or 
receiver. 


PN EUMATICS. 


where theory does not enable us to fay with precifion 
what is the effect of this preffure, experience informs 
us in the cafe of water, and analogy enables us to trans¬ 
fer this to air. We fhall find this of great fervice in 
fome cafes, which otherwife are almofl defperate in the 
prefent ftate of our knowledge. 

From fuch familiar and Ample obfervations and expe- 
- riments, the fluidity, the heavinefs, and elafticity, are 
difeovered of the fubftance with which we are fiirround- 
ed, and which we call air. But to underhand thefe pro¬ 
perties, and completely to explain their numerous and 
important confequences, we muft call in the aid of more 
refined obfervations and experiments which even this 
fcanty knowledge of them enables us to make; we 
muft contrive fome methods of producing with preci¬ 
fion any degree of condenfation or rarefaction, of em¬ 
ploying or excluding the gravitating preffure of air, and 
of modifying at pleafare the aft ion of all its mechanical 
properties. 

Nothing can be more obvious than a method of com- 
. prefling a quantity of air to any degree. Take a cy- 
: linder or prifmatic tube AB (fig. lo.) (hut at one end, 
hnd fit it with a pifton or plug C, fo nicely that no air 
can pars by its fides. This will be beft done in a cy- 
lindric tube by a turned ftopper, covered with oiled 
leather, and fitted with a large handle CD. When this 
is thruft down, the air which formerly occupied the 
whole capacity of the tube is condenfed into lefs room. 
The force neceffary to produce any degree of compref¬ 
fion may be concluded from the weight neceffary for 
pufhing down the plug to any depth. But this inftru- 
ment leaves us little opportunity of making interefting 
experiments on or in this condenfed air; and the force 
required to make any degree of compreffion cannot be 
meafured with much accuracy; becaufe the pifton muft 
be very clofe, and have great friftion, in order to be 
fufficiently tight: And as the compreffion is increafed, 
the leather is more fqueezed to the fide of the tube ; 
and the proportion of the external force, which is em¬ 
ployed merely to overcome this variable and uncertain 
friftion, cannot be afeertained with any tolerable pre¬ 
cifion. To get rid of thefe imperfedtions, the following 
addition may be made to the inftrument, which then 
becomes what is called the condevjing fyringe. 

The end of the fyringe is perforated with a very 
fmall hole ef; and being externally turned to a fmall 
cylinder, a narrow flip of bladder, or of thin leather, 
foak^d in a mixture of oil and tallow, muft be tied over 
the hole. Now let us fuppofe the pifton pufhed down 
to the bottom of the barrel to which it applies clofe; 
when it is drawn up to the top, it leaves a void behind, 
and the weight of the external air preffes on the flip of 
bladder, which therefore claps clofe to the brafs, and 
thus performs the part of a valve, and keeps it clofe fo 
that no air can enter. But the pifton having reached 
the top of the barrel, a hole F in the fide of it is juft 
below the pifton, and the air rallies through this hole 
■and fills the barrel. Nowpulh the pifton down again, 
it immediately pa lies the hole F, and no air efcapes 
through it; it therefore forces open the valve at f, and 
efcapes while the pifton moves to the bottom. 

Now let E be any Veffel, fuch as a glafs bottle, ha¬ 
ving its mouth furniftved with a brafs cap firmly ce¬ 
mented tb it, having a hollow ferew which fits a folid 
ferew p e, turned on the cyiiudric nozzle of the fyringe. 


Screw the fyringe into this cap, and it is evident that 
the air forced out of the fyringe will be accumulated in 
this veffel: for upon drawing up the pifton the valve 
f always Ihuts by the elafticity or expanding force of 
the air in E ; and on pufhing it down again, the valve 
■will open as foon as the pifton has got fo far down that 
the air in the lower part of the barrel is more powerful 
than the air already in the veflel. Thus at every ftroke 
hn additional barrelful of air will be forced into the 
Veffel E ; and it will be found, that after every ftroke 
the pifton muft be farther puilied down before the valve 
will open. It cannot open till the preffure arifing from 
the elafticity of the air condenfed in the barrel is fupe- 
rior to the elafticity of the air condenfed in the veflel; 
that is, till the condenfation of the firft, or its denfity, 
is fomemehat greater than that of the laft, in order to 
overcome the [training of the valve on the hole and the 
flicking occasioned by the clammy matter employed to 
t make it air-tight. f , 0 

Sometimes the fyringe is conftrudted with a valve in A different 
the pifton. This pifton, inftead of being of one piece conftruc- . 
and folid, confifts of two pieces perforated. The upper ' 10 '. 1 of thls 
part i k n m is connected with the rod or handle, and yn " se ’ 
has its lower part turned down to a fmall cylinder, 
which is ferewed into the lower part k l o n ; and has 
a perforation^ h going up in the axis, and terminating 
in a hole h in one fide of the rod, a piece of oiled 
leather is {trained acrofs the hole g. When the pifton 
is drawn up and a void left below it, the weight of the 
external air forces it through the hole h g, opens the 
valve g, and fills the barrel. Then, on pufhing down 
the pifton, the air being fqueezed into lefs room, preffes 
on the valve g, fliuts it; and none efcaping through 
the pifton, it is gradually condenfed as the pifton de- 
feends till it opens the valve f, and is added to that al- ^ 
ready accumulated in the veffel E. Elafticity 

Having in this manner forced a quantity of air into -„f t h e air 
the veffel E, we can make many experiments in it in increafed 
this ftate of condenfation. We are chiefly concerned by conden- 
at prefent with the effect which this produces on its ^ at,UBl 
elafticity. We fee this to be greatly increafed ; for 
we find more and more force required for introducing 
every fucceffive barrelful. When the fyringe is unferew. 
ed, we fee the air rufh out with great violence, and 
every indication of great expanding force. If the fy¬ 
ringe be connedted with the veffel E in the fame man¬ 
ner as the fyringe in n° 17, viz. by interpofing a ftop- 
cock B between them (fee fig. 3 ), and if this ftop- 
cock have a pipe at its extremity, reaching near to the 
bottom of the veflel, which is previoufly half filled with 
water, we can obferve diftindtly when the elafticity of 
the air in the fyringe exceeds that of the air in the re¬ 
ceiver : for the pifton muft be pufhed down a certain 
length before the air from the fyringe bubbles up thro’ 
the water, and the pifton muft be farther down at each 
fucceffive ftroke before this appearance is obferved. 

When the air has thus been accumulated in the re¬ 
ceiver, it preffes the fides of it outward, and will burfl 
it if not ftrong enough. It alio preffes on the fur face 
of the water; and if we now fhut the cock, unferew 
the fyringe, and open the cock again, the air will force 
the water through the pipe u rth great velocity, caufing 
it ;o rife in a beautiful jet. When a naetal-receiver is 
ufed, the condenfation may be pufhed to a great length, 
and the jet will then rife to a great height; which gra¬ 
dually 
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dually diminrfhes as the water is expended and room 
given to the ait to expand itfelf. See the figure. 

We judge of the condenfation of air in the veffel E 
by the number of ftrokes and the proportion of the 
‘ capacity ot, the fyriuge to that of the velfel. Sujppofe 
the firft to be one-tenth of the laft ; then we know, 
that after 10 ftrokes the quantity of air in the veffel is 
doubled, and therefore its denfity double, and fo on af¬ 
ter any number of ftrokes. Let the capacity of the fy- 
ringe (when the pifton is drawn to the top) be a, and 
that of the veffel be b, and the number of ftrokes be n, 

the denfity of air in the veffel will be or 

na b 

1 + T 

But this is on the fuppofition that the pifton accu¬ 
rately fills the barrel, the bottom of the one applying 
clofe to that of the other, and that no force is neceffary 
for opening either of the valves: but the firft cannot 
be infured, and the laft is very far from being true. In 
the conftruCtion now deferibed, it will require at leaft 
one twentieth-part of the ordinary preffure of the air 
to open the pifton valve : therefore the air which gets 
in will want at leaft this proportion of its complete 
elafticity; and there is always a fimilar part of the 
elafticity employed in opening the nozzle valve. The 
condenfation therefore is never nearly equal to what is 
here determined. 

It is accurately enough meafured by a gage fitted to 
the inftrument. A glafs tube GH of a cylindric bore, 
and clofe at the end, is ferewed into the fide of the cap 
on the mouth of the veffel E. A fmall drop of water 
or mercury is taken into this tube by warming it a little 
in the hand, which expands the contained air, fo that 
when the open end is dipped into water, and the whole 
allowed to cool, the water advances a little into the tube. 
The tube is furnifiied with a fcale divided into fmall 
equal parts, numbered from the clofe end of the tube. 
Since this tube communicates with the veffel, it is evi¬ 
dent that the condenfation will force the water along 
the tube, aCting like a pifton on the air beyond it, and 
the air in the tube and veffel will always be of one den¬ 
fity. Suppofe the number at which the drop ftands 
before the condenfation is made to be c, and that it 
ftands at d when the condenfation has attained the de¬ 
gree required, the denfity of the air in the remote end 
of tlie gage, and confequently in the veffel, will be 

C , 

7 

Sometimes there is ufed any bit of tube clofe at one 
end, having a drop of water in it, limply laid into the 
veffel E, and furnifhed or not with a fcale : but this 
can only be ufed with glafs veffels, and thefe are too 
weak to refill the preffure ariling from great condenfa¬ 
tion. In fuch experiments metalline veffels are ufed, 
fitted with a variety of apparatus for different experi¬ 
ments. Some of thefe will be occalionally mentioned 
afterwards. 

It muft be obferved in this place, that very great con- 
denfations require great force, and therefore fmall fy- 
rirjges. It is therefore convenient to have them of va¬ 
rious fizes, and to begin with thofe of a larger diame¬ 
ter, which operate more quickly ; and when the con¬ 
denfation becomes fatiguing, to change the fyringe for 
afmaller. 
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For this reafon, and in general to make the conden- 67 
•fing apparatus more convenient, it is proper to have a A ^ C P" 
ftop-cock interpofed between the fyringe and the veffel, 
or as it is ufually called the receiver. This confifts of a iy r i n g ean( j 
brafs pipe, which has a well-ground cock in its middle, receiver, 
and has a hollow ferew at one end, which receives the 
nozzle ferew of the fyringe, and a folid ferew at 
other end, which fits the ferew of the receiver. 
fi g- 3 ' 

By thefe gages, or contrivances fimilar to them, 
have been able to afeertain very great degrees of con- great con¬ 
denfation in the courfe of fome experiments. Dr Half s dentition, 
found, that when dry wood was put into a ftrong veffel, P rove 
which it almoft filled, and the remainder was filled with 
water, the fwelling of the wood, ©ccafioned by its im¬ 
bibition of water, condenfed the air of his gage into thu 
thoufandth of its original bulk. He found that peafe 
treated in the fame way generated elaftic air, which 
preffing on the air in the gage condenfed it into the 
fifteen hundredth part of its bulk. This is the greatefc 
condenfation that has been afeertained with precifion,, 
although in other experiments it has certainly been car¬ 
ried much farther; but the precife degree could not be 
afeertained. 

The only ufe to be made of this obfervation at pre 
fent is, that fince we have been able to exhibit air in a 
denfity a thoufand times greater than the ordinary den- *{kntially 
flty of die air we breathe, it cannot, as fome imagine, 1 Lrt ' rit 
be only a different form of water; for in this ftate it 
is as denfe or denfer than water, and yet retains its 
great expan Ability. 

Another important obfervation is, that in every ftate And Ihow 
of denfity in which we find it, it retains its perfect the error 
fluidity, tranfmitting all preffures which are applied to of feme 
it with undiminiftied force, as appears by the equality °P*>U 0!, s 
conftantly obferved between the oppofing columns of r , c i! cc . u ' s 
water or other fluid by which it is compreffed, and by & c 1 
the facility with which all motions are performed in it 
in the mod compreffed ftates in which we can make ob- 
fervations of this kind. This faft is totally incompa¬ 
tible with the opinion of thofe who aferibe the elaftici¬ 
ty of air to the fpringy ramified ftrufiure of its particles, 
touching each other like fo many pieces of fponge or 
foot-balls. A collection of fuch particles might indeed 
be pervaded by folid bodies with confiderable eafie, if 
they were merely touching each ether, and not fubjeCt- 
ed to any external preffure. But the moment inch 
preffure is exerted,, and the affemblage fqueezed into a 
fmaller fpace, each prefles on its adjoining particles: 
they are individually compreffed, flattened in their touch¬ 
ing furfaces, and before the denfity is doubled they are 
fqueezed into the form of perfeCt cubes, and compofe a 
mafs, which may indeed propagate preffure from one 
place to another in an imperfeCt manner, and with great 
dipiinution of its intenfity, but will no more be fluid 
than a mafs of foft clay. It will be of ufe to keep this 
obfervation in mind. 


We have feen that air is heavy and compreiTiblc, and -Oonfc 
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might now proceed to deduce in order the explanation quences 
of the appearances confequent on each of thefe pro- the air’ 
perties. But, as has been already obferved, the elafti- 
city of air modifies the effects of its gravity fo remark¬ 
ably, that they would be imperfedtly underftood if both 
qualities were not combined in our confideration of ci¬ 
ther. At any rate, fome farther confequences of its ebif- 

ticity 



94 


Tts great 
cxpanfibili- 
*y. 


. 73 

Proved by 
ex peri, 
ment. 


74 

Attempts 
to difcover 
the limits 
of this ex- 
pa nfion by 


. 75 

A fyringe; 


16 

From the 
operation 
of which 


P N E 

ticity muft be confidered, before we underftand 
the means of varying at pleafure the effects of its 
gravity. 

Since air is heavy, the lower ftrata of a mafs of air 
mull fupport the upper ; and, being cotnpreflible, they 
mud be Condenfed by their weight. In this date of 
compreflion the ela dicity of the lower drata of air aCts 
in oppofition to the weight of the incumbent air, and 
balances it. There is no reafon which diould make us 
fuppofe that its expanding force belongs to it only when 
in fuch a date of compreflion. It is more probable, that 
if we could free it from this preffure, the air would ex¬ 
pand itfelf into dill greater bulk. This is mod diftinCUy 
feen in the following experiment. 

Into the cylindric jar ABCD (fig. u.), which has 
a fmall hole in its bottom* and is furnifhed with an 
air-tight pifion E, put a fmall flaccid bladder, having 
its mouth tied tight with a firing. Having pufhed the 
pidon near to the bottom, and noticed the date of the 
bladder, dop up the hole in the bottom of the jar with 
the finger and draw Up the pidon, which will require 
a confiderable force. You will obferve the bladder fwell 
out as if air had been blown into itand it will again 
collapfe on allowing the pidon to defcend. Nothing 
can be more unexceptionable than the conclufion from 
this experiment, that- ordinary air is in a date of com¬ 
preflion, and that its elafticity is not limited to this date. 
The bladder being flaccid, (hows that the included air 
is in the lame date with the air which furrounds it ; 
and the fame mud be affirmed of it while it fwells but 
dill remains flaccid. We mud conclude, that the whole 
air within the veffel expands, and continues to fill it, 
when its capacity has been enlarged. And fince this is 
obferved to go on as long as we give it more room, we 
conclude, that by fuch experiments we have not yet 
given it fo much room as it can occupy. 

It was a natural objedt of curiofity to difcover the 
limits of this expanfion; to know what was the natural 
unconftrained bulk of a quantity of air, beyond which 
it would not expand though all external comprefling 
force were removed. Accordingly philofophers con- 
ftrudfed inftruments for rarefying the air. The common 
water-pump had been long familiar, and appeared very 
proper for this purpoie. The mod obvious is the 
following. 

Let the barrel of the fyringe AB (fig. 12.) commu¬ 
nicate with the veflel V, with a dopcock C between 
them. Let it communicate with the external air by 
another orifice D, in any convenient fituation, alfo 
furnifhed with a dopcock. Let this fyringe have a 
pidon very accurately fitted to it fo as to touch the 
bottom all over when pufhed down, and have no va¬ 
cancy about the Tides. 

Now fuppofe the pidon at the bottom, the cock C 
open, and the cock D fhut, draw the pi (Ion to the 
top. The air which filled the veflel V will expand fo 
as to fill both that veflel and the barrel AB ; and as no 
reafon can be given to the contrary, we mud fuppofe 
that the air will be uniformly diffufed through both. 
Calling V and B the capacity of the veflel and barrel, 
it is plain that the bulk of the air will now be V + B ; 
and fince the quantity of matter remains the fame, and 
the denfity of a fluid is as its quantity of matter direflly 
and its bulk inverfely, the denfity of the expanded air 
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will be ——the denfity of common air being 
V 


for 


V+B 

V+B:V=::^ 

The pidon requires force to raife it, and it is raifed 
in oppofition to the preffure of the incumbent atmo- 
fphere; for this had formerly been balanced by the 
elafticity of the common air: and we conclude from 
the fail, that force is required to raife the p jlon, that the 
elafticity of the expanded air is left than that of air in 
its ordinary date; and an accurate ©bfiervation of the 
force neceffary to raife it would fhow how much the 
elafticity is diminifhed. When therefore the pifton is 
let go, it will defcend as long as the preffure of the 
atmolphere exceeds the elafticity of the air in the bar¬ 
rel ; that is, till the air in the barrel is in a date of or¬ 
dinary denfity. To put it further down will require 
force, becaufe the air mud be compreffed in the barrel; 
but if we now open the cock D, the air will be expelled 
throtigh it, and the pifton will reach the bottom. 

Now fhut the difehargmg cock D, and open the cock 
C, and draw up the pifton. The air which occupied 

V 

the fpace V, with the denfity y+B’ now occupy 

the fpace V+B, if it expands fo far. To have its 
denfity D, fay, As its preient bulk V+B is to its 

V 

former bulk V, fo is its former denfity y + B t0 * ts 

VxV 

new denfity; which will therefore be yqrjg x V + B - ’ 

"V 


■ ii •: 

We infer 
the diminu¬ 
tion of the 
elafticity of 
expanded 
air, 


78 

And calcu¬ 
late its den¬ 
fity. 


or 


V + B 


It is evident, that if the air Continues to expand, 
the denfity of the air in the veffel after the third draw¬ 
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ing up the pifton will be - y — ■ f after the fourth 

-_4 

|’ and after any number of ftrokes n 
Thus if a veffel is four times as 


it will be 


V + B 


will be 


V+Bl 


large as the barrel, the denfity after the fifth ftroke will 
be i” j, nearly ^ of its ordinary denfity. 

On the other hand, the number n of ftrokes j 
neceffary for reducing air to the denfity D is 

Log D 

Log V—Log (V+B)* 

Thus we fee that this inftrument can never abftraCt some^in- 
rhe whole air in confequence of its expanfion, but only conveni- 
rarefy it continually as long as it continues to expand; ences of 
nay, there is a limit beyond which the rarefaction can- this 
not go. When the piftr.n has reached the bottom, ment * 
there remains a fmall fpace between it and the cock 
C filled with common air. When the pifton is drawn 
up, this fmall quantity of air expands, and alfoaflmilar 
quantity in the neck of the other cock; and no air 
will come out of the receiver V till the expanded air 
in the barrel is of a fmaller denfity than the air in the 
receiver. This circ.umftance evidently directs us to 
make thefe two fpaces as fmall as poflible, cr by fome 

contrivance 
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contrivance to fill them up altogether. Perhaps this when the pifton has reached the top the denfity of the 


gj may be done effectually in the following manner. 
Remedied Let BE (fig. 13.) reprefent the bottom of the bar- 
bjr another, rel, and let the circle HKI be the feffion of the key 


air in both receiver and barrel is as before 


V + B 


When the pifton is let go it defcendc, becaufe the 


of the cock, of a large diameter, and place it as near elafticity of the expanded air is net a balance for the 
to the barrel as can be. Let this communicate with preffure of the atmofphcre, which therefore preffes down, 
the barrel by means of an hole FG widening upwards, the pifton with the difference, keeping the pifton-valve 
as the fruftum of a hollow obtufe cone. Let the bottom ff u t all the while. At the fame time the valve M 
of the pifton l f h g e be fhaped fo as to fit the bottom alfo fhuts : for it was opened by the prevailing elafticity 
of the barrel and this hole exadly. Let the cock be of the air in the receiver, and while it is open the two 
pierced with two holes. One of them, HI, paffes airs have equal denfity and elafticity ; but the moment 
perpendicularly through its axis, and forms the com- the pifton defeends, the capacity of the barrel is dimi- 
munication between the receiver and barrel. The other nifhed, the elafticity of its air increafes by collapfing, 
hole, KL, has one extremity K on the fame circum- and now prevailing over that of the air in the receiver 
ference with H, fo that when the key is turned a fourth (huts the valve M. 

part round, K will come into the place of H : but this When it has arrived at fuch a part of the barrel 87 
hole is pierced obliquely into the key, and thus keeps that the air in it is of the denfity of the external air, 

clear of the hole HI. It goes no further than the there is no force to pufti it further down; the hand 

axis, where it communicates with a hole bored along muft therefore prefs it. This attempts to condenfe 
the axis and terminating at its extremity. This hole the air in the barrel, and therefore increafes its elafticity; 
forms the communication with the external air, and f 0 that it lifts the valve O and efca'pes, and the pifton 

ferves for difeharging the air in the barrel. (A fide gets to the bottom. When drawn up again, greater 

view of the key is feen in fig. 14.) Fig. 12. fhows the force is required than the laft time, becaufe the elafti- 
polition of the Cock while the pifton is moving upwards, city of the included air is lefs than in the former ftroke. 
and fig. 14. (hows its pofition while the pifton is moving The pifton rifesfurther before the valve Mis lifted up, and 
downwards. When th^ pifton has reached the bottom, when it has reached the top of the barrel the denfity of 


the conical piece fhgoi the pifton, which may be of 

firm leather, fills the hole FHG, and therefore com- the included air is 


The pifton, when let go. 


----'-'J --- UIUIUU'-U ail AO y T) I Alit. wm.ll AWL 

pletely expels the air from the barrel. The canal KL/ , . V + Jo I . 

of the cock contains air of the common denfity; but Wi ! 1 defcend fl f tber th * n lC dld befor f the pifton- 
this is turned afide into the pofition KL (fig. 13.), yalve open, and the preffure of the hand will again pulh 
while the pifton is ftill touching the cock. It cannot 11 lo r tbe bott ° m ’ all the air efcap.ng through O. The 
expand into the barrel during the afeent of the pifton. In rarefaftion will go on at every lucceffive ftroke in the 
‘_ r : . .1_ r _„•_Tj T t _-a _lame manner as with the other fyrinere. 


place of it the perforation HLI comes under the pifton, 
filled with air that had been turned afide with it when 


ne manner as with the other fyringe. 83 

Thisfyringe is evidently more eafy in its ufe, requir- Advantage; 
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the pifton was at the top of the barrel, and therefore “’S™ attendance to the cocks to open and (hut them of this fy- 
nf the fame denfitv with the air of the receiver. Tt an. « lhe P ro P er times ’ 0n this account this conftruffion ever _ 
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Called an 
exhaufting 
fyringe' 


of the fame denfity with the air of the receiver. It ap¬ 
pears therefore that there is no limit to the rarefaction 
as long as the air will expand. 

This inftrument is called an Exhausting Syringe. 
It is more generally made in another form, which is 
much lefs expenfive, and more convenient in its ufe. 
Inltead of being furnifhed with cocks for eftablifhing 
the communications and {hutting them, as is neceffary, 


of an exhaufting fyringe is much more generally ^^ lorme ‘'’ 
ufed. _ a “ 89 

But it is greatly inferior to the fyringe with cocks, its inferio- 
with refpedt to its power of rarefaction. Its operation rity, 
is greatly limited. It is evident that no air will come 
out of the receiver unlefs its elafticity exreed that of the 
air in the barrel by a difference able to lift up the valve 
M. A piece of oiled leather tied acrofs this hole can 
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it has valves like thofe of the condenfing fyringe, hardl be made ti ht d cerra}n 0 f c l ap p in g t0 the 
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Its con- 
ftrinftion 
and 


8j 

Operation, 


but opening in the oppofite direction. It is thus 
made: 

The pipe of communication or conduit MN (fig. 15.), 
has a male ferew in its extremity, and over this is tied 
a flip of bladder or leather M. The lower half of the 
pifton has alfo a male ferew on it, covered at the end 
with a flip of bladder O. This is ferewed into the up¬ 
per half of the pifton, which is pierced with a hole H 
coming out of the fide of the rod. 

Now fuppofe the fyringe ferewed to the conducing 
pipe, and that ferewed into the receiver V, and the 
pifton at the bottom of the barrel. When the pifton 
is drawn up, the preffure of the external air fhuts the 
valve O, and a void is left below the pifton: there is 
therefoie no preffure on the upper fide of the valve M 
to balance the elafticity of the air in the receiver which 
formerly balanced the Weight of the atmofphere. The 
air therefore in the receiver lifts this valve, and diftri- 


hole without fome fmall ftraining, which muft therefore 
be overcome. It muft be very gentle indeed not to 
require a force equal to the weight of two inches of 
water, and this is equal to about the 200th part of the 
whole elafticity of the ordinary air; and therefore this 
fyringe, for this reafon alone, cannot rarefy air above 
200 times, even though air were capable of an indefinite 
expanfion. In like manner the valve O cannot be 
raifed without a fimilar prevalence of the elafticity of 
the air in the barrel above the weight of the atmofphcre. 

Thefe caufes united, make it difficult to rarefy the air 
more than 100 times, and very few fuch fyringes will 
rarefy it more than 50 times; whereas the fyringe with 
cocks, when new and in good order, will rarefy it 1000 
times. 90 

But, on the other hand, fyringes with cocks are Thcforme.r 
much more expenfive, efpecially when furnifhed with 
apparatus for opening and Hunting the cocks. They m ' ort I 


butes itfelf between the veffel and the barrel; fo that are more difficult to make equally tight, and (which is 


to go, ov.t 
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Air p ump, the greateft objefiion) do not remain long in good or- 
' v der. The cocks, by fo frequently opening and {hut¬ 
ting, grow loofe, and allow the air to efcape. No 
method has been found of preventing this. They muft 
be ground tight by means of emery or other cutting 
powders. Some of thefe unavoidably flick in the metal, 
and continue to wear it down. For this reafon philo- 
fophers, and the makers* of philofophical inftruments, 
have turned their chief attention to the improvement of 
the fyringe with valves. We have been thus minute in,, 
the account of the operation of rarefaction, that the;; 
reader may better underhand the value of thefe improve¬ 
ments, and in general the ‘ operation of the principal 
pneumatic engig.es. . 

■ ’ . Of the Air-Pump. 

Invention An Air-PuMp is nothing but ancxhaufting fyringe 
of the air. accommodated to a variety of experiments. It was firft 
>furap by invented by Otto Guericke, a gentleman of Magde- 
Guericke. burgh j n Germany, about the year 1654. We truft 
that it will not be unacceptable to our readers to fee 
this inftrument, which now makes a principal article in 
-a philofophical apparatus, in its firft form, and to trace 
it through its fucceffive fteps to its prefent date of im¬ 
provement. ... , ;;v 

Guericke, indifferent about the folitary poffeftioa of 
an invention which gav^entertainment to numbers who 
came to fee his wonderful ex-periments, gave a minute 
defcription of all his pneumatic apparatus to Gafpar 
Schottus profeffor of mathematics at Wirtemberg, who 
immediately puhljfhed it with the author’s confent, with 
an account of fome of its performances, firft in 1657, 
in his Mechanicn Hydraullco-pneumstlca ; and then in his 
1 Technica Curiofdj in 1664,-a curious colle&ion of all 
the wonderful performances of art Which he collected by 
a correfpondence over all Europe. 

9 1 Otto Guericke’s air-pump confifts of a glafs receiver 
cion of°his A (fig- 16-), of a form nearly fpherical, fitted.up with 
pump. a brafs cap and cock B. The nozzle of the cap was 
fixed to a fyringe CDE, alfo of brafs, bent at D into 
half a right angle. This had a valve at D, opening 
from the receiver into the fyringe, and fhutting when 
preffed in the oppofite direction. In the upper fide 
of the fyringe there is another valve F, opening from 
the fyringe into the external air, and fhutting when 
preffed iii wards. The pi (ton had no valve. The 
fyringe, the cock B, and the joint of the tube, were 
immerfed in a ciftern filled with water. From this 
defcription it is eafy to underftand the operation of 
the inftrument. When the pifton was drawn up from 
the bottom of the fyringe, the valve F was kept fhut 
by the preffure of the external air, and the valve D 
opened by the elafticity of the air in the receiver. 
When'it was pufhed down again, the valveD immediately 
fnut by the luperior elafticity of the air in the fyringe; 
and when this was fufticiently compreffed, it opened 
the valve F, and was difcharged. It was immerfed in 
water, that no air might find its way through the joints 
or cocks. 

Its imper- It would feem that this machine was not very per- 
fe&ions,' fecr, for Guericke fays that it took feveral hours to 
produce an evacuation of a moderate-fized veffel; but 
he fays, that when it was in good order, the raref-.flion 
(for he acknowledged that it was not, nor-could be, a 
complete evacuation) was fo great, that when the cock 
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was opened, and water admitted, it filled the receiver Air-pump; 
fo as fometimes to leave no more than the bulk of a pea v 
filled with air. This is a little furprifing; for if the 
valve F be placed as far from the bottom of the fyringe 
as in Schottus’s figure, it would appear that the rare¬ 
faction could not be greater than what muft arife from 
the air in DF expanding till it filled the whole fyringe { 
becaufe as foon as the pifton in its defcent paffes F it 
can difcharge no more air, but muft comprefs it between 
F and the bottom, to be expanded again when the piftou 
is drawn up. It is probable that the pifton was not very 
tight, but that on preffing it down it allowed the air to 
pafs it; and the water in which the whole was immerfed 
prevented the return of the air when it was drawn up 
again : and this accounts for the great time neceffary for 
producing the deftred rarefadtion. 

Guericke, being a gentleman of Fortune, fpared no Hisim. 
expence, and added a part to the machine, which faved provement 
his numerous vifitants the trouble, of hours attendance 
before they could fee the curious experiments with the 
rarefied air. He made a large copper veffel G (fig. 17.), 
having a pipe and cock below, which paffed through the 
floor of the chamber into an under apartment, where it 
was joined to the fyringe immerfed in the ciftern of water, 
and worked by a iever. The upper part of the veffel 
terminated' in a pipe, furnifhed with a ftopcock H, fur- 
rounded with a fmall brim to hold Water for preventing 
the ingrefs of air. On the top was another cap I, alfo 
filled with water, to ptotedl the junction of the pipes 
with the receiver K. This great veffel was always kept 
exhaufted, and workmen attended below. When ex¬ 
periments were to be performed in the receiver K, it was 
fet on the top of the great veffel, and the cock H was 
opened. The air in K immediately diffufed itfelf equal¬ 
ly between the two veffels, and was fo much more rare¬ 
fied as the receiver IC was fmaller than the veffel G. 

When this rarefadtion was not fuflicient, the attendant* 
below immediately worked the pump. 

Thefe particulars deferve to be recorded, as they fhow 
the inventive genius of this celebrated philofopher, and 
becaufe they are ufeful even in the prefent advanced 
ftate of the ftudy. Guericke’s method of excluding air 
from all the joints of his apparatus, by immeriing thefe 
joints in water, is the only method that has to this day 
beeh found effiedtual; and there frequently occur experi¬ 
ments where this exclufion for a long time is abfolutely 
neceffary. In fuch cafes it is neceffary to conftrudl little 
cups or citterns at every joint, and to fill them with wa¬ 
ter or oil. In a letter to Schottus, 1662-3, he deferibes 
very ingenious contrivances for producing complete ra¬ 
refadtion after the elafticity-of the remaining air has been 
fo far diminifhed that it is not able to open the valves. 

He opens the exhaufting valves by a plug, which is 
pufhed in byftfie hand ; and the difeharging valve is 
opened by a fmall pump placed on its ouuide, fo that 
it opens into a,voi J inftead of opening againft the preffure 
of the atmosphere. (See Schott) Technica Curio/a, p. 68, 

70.) Thefe contrivances have been lately added to air- 
pumps by Haas and Flutter as new inventions. 

It muft be acknowledged, that the application of the 
pump or fyringe to the exhaufticn of air was a very ob¬ 
vious thought;on-the principle exhibited in n° 17. and 
in this way it was alfo employed by Guericke, who 
firft filled the 'receiver with water, and then applied the 
fyringe. But this was by no means either his oljedt or 
4 his 
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Air-putnp. his principle. His objedt was not folely to procure a 
veffel void of air, but to exhauft the air which was al- 
Merits of ready in it; and his principle was the power which he 
Guericke, fufpedled to be in air of expanding itfelf into a greater 
fpace when the force was removed which he fuppoled 
to comprefs it. He exprefsly fays (Trad, de Expert- 
rn't'lis Magdeburgkts, et in Ep\fi, ad ScholtumJ, that the 
contrivance occured to him accidentally when occupied 
with experiments in the Torricellian tube, in which he 
found that the air would really expand, and completely 
fill a much larger fpace than what it ufuallyoccupied,and 
that he had found no limits to the expanfion, evincing 
this by fafts which we (hall perfedlly underftand by and 
by. This was a dodlrine quite new, and required a 
philofophical mind to view it in a general and fyftematic 
manner ; and it mull be owned that his manner of 

96 treating the fubjedt is equally remarkable for ingenuity 
frogrefs of and for modefty. (Epijl■ ad Scotlum.) 

expenmen- His doctrine and his machine were foon fpread over 
p!,/ hll ° l0 ~ Europe. It was the age of li terary ardour and philofophi- 
1 ‘' cal curiofity; and it is mod pleafant to us, who (landing 
on the fhoulders of our predeceffors, can fee far around us, 
to obferve the eagernefs with which every new, and to us 
i frivolous, experiment was repeated and canvaffed. The 
worfhippers of Ariftotle were daily receiving fevere mor¬ 
tifications from the experimenters, or empirics as theyaf- 
fedted to call them, and theyexerted themfelves ftrenuouf- 
ly in fupport of his now tottering caufe. This contribu¬ 
ted to the rapid propagation of every difcovery ; and 
it was a mod profitable and refpectable bufinefs to go 
through the chief cities of Germany and France exhi- 

97 biting philofophical experiments. 

Ardour of Aboutthis time the foundations of the Royal Society 
Mr Boyle. c f London were laid. Mr Boyle, Mr Wren, Lord 
Brounker, Dr Wallis, and other curious gentlemen, 
held meetings at Oxford, in which were received ac¬ 
counts of whatever was doing in the ftudy of nature ; 
..and many experiments were exhibited. The refearches 
of Galileo, Toricelli, and Pafchal concerning the pref- 
fure of the air, greatly engaged their attention, and 
many additions‘ were made to their difcoverieu. Mr 
Boyle, the mod ardent and fuccefsful duclier of nature, 
had the principal fhare in thefe improvements, his in- 
quifitive mind being aided by an opulent fortune. In 
a letter to his nephew I.ord Dungarvon, he fays that 
he had made many attempts to fee the appearances ex¬ 
hibited by bodies freed from the preffure of the air. 
He had made Toricellian tubes, having a fmall veffel 
a-top, into which he put fome bodies before filling the 
tubes with mercury ; fo that when the tube was fet 
upright, and the mercury runout, the bodies were in 
vacuo. He had alfo abfbadted the water from a 
veffel, by a fmall pump, by means of its weight, in 
the manner defcribed in n° 17, having previouily put 
bodies into the veffel along with the water. But all 
thefe Ways vere very troublefome and imperfect. ? He 
was delighted when he learned from Schottus’s fird 
publication, that Counfellor Guericke had effedted this 
by the expanfive power of the air ; and immediately fet 
about condructing a machine from his own ideas, no 
Mate defeription of Guericke’s being then publifhed. 

COCCI. con fift e< i °f a receiver A (fig. 18.) furnifhed with 

a dopcock B, andfyringe CD placed in a vertical po- 
fition below the receiver. Its valve* C was in its bot¬ 
tom, c’ofe adjoining to the entry of the pipe of com- 
Voi. TV. 
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jmmication"; and the hole by which the air iffued was A : r .p. 


farther fecured by a plug which could be removed. . ,, 
The pidon w.u. moved by a ’..heel and rackwork. The His ur- 
rcceiver of Guericke’s pump was but ill adapted for pump, 
any confiderable variety of experiments; and accord¬ 
ingly very few were made in it. Mr Boyle’s receiver 
had a large opening EF, with a drong glafs margin. 

To this was fitted a drong brafs cap, pierced with a 
hole G in its middle, to which was fitted a plug ground 
into it, and fhaped like the key of a cock. The ex¬ 
tremity of this key was furnifhed with a ferew, to 
which could be affixed a hook, or a variety of pieces for 
fupporting what was to be examined in the receiver, of 
for producing various motions within it, without ad¬ 
mitting the air. This was farther guarded againft by 
means of oil poured round the key, where it was re¬ 
tained by the hollow cup-like form of the cover. With 
all thefe precautions, however, Mr Boyle ingenioufiy 
confeffes, that it was but feldom, and with great diffi¬ 
culty, that he could produce an extreme degree of rare- 
fadtion; and it appears by Guericke’s letter to Schottus* 
that in this refpefl the Magdeburgh machine had the 
advantage. But mod of Boyle’s very interefting ex¬ 
periments did not require this extreme rarefadtion ; and 
the variety of them and their philofophic importance* 
cojnpenfated for this defedt,’ and foon ecli'pfed the fame 
of the inventor to fuch a degree, that the date of air in 
the receiver was generally denominated the vacuuvi 
Boyleanum, and the air-putnp was called machina Boyle- 
ana. It doeS'not appear that Guericke was at all foli- 
citous to maintain his claim to priority of invention. 

He appears to have been of a truly noble and philofo¬ 
phical mind, aiming at nothing but the advancement of 
fcience. ? •> gj 

Mr Boyle found, that to make a veffel air-tight, it His comrt- 
was fuffici'ent to place a piece of wet or oiled leather on air 
its brim, and to lay a fiat plate of metal upon this. V gff c ] s 
The preffure of the external air fqueezed the two folid tight, 
bodies fo hard together, that the foft leather effedtually 
excluded it. "This enabled him to render the whole 
machine incomparably more convenient for a variety of 
experiments. He caufed the conduit-pipe to termi¬ 
nate in a flat plate which he covered with leather, and 
on this he fet the glafs ball or receiver, which had both 
its upper and lower brim ground flat. He covered the 
upper orifice in like manner with a piece of oiled lea¬ 
ther and a flat plate, having cocks and a variety of other 
perforations and contrivances fuited to his purpofes. 

This he found infinitely more expeditious, and alfri 
tighter, than the clammy cements which he had former¬ 
ly ufed for fecuring the joints. 10 , 

He was now affifted by Dr Hooke, the mod ingeni- DrHooke’s 
ous and inventive mechanic that the world has everleen. improve- 
This perfon made a great improvement on the air-pump, n i ient , of . 
by applying two fyringes whofe pifton-rods were worked 1,0 I e salt * 
by the fame wheel, as in fig. 20, n° t , and putting valves P ump ‘ 
in the piftons in the fame manner as in the pifton of a 
common pump. This evidently doubled the expedition 
of the pump’s operation ; but it alfo greatly diminifhed 
the labour of pumping ; for it mull be obferved, that, 
the piflon H mull be drawn up againft the preffure of 
the external air, and when the rarefadtion is nearly per- 
fedt this requires a force of nearly 15 pounds for every 
inch of the area of the pifton. Now when one pifton 
H is at the bottom of the barrel, the other K is at 
N the 
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the top of the barrel, and the air below K is equally 
rare with that in the receiver. Therefore the preffure 
of the external air on the pifton IC is nearly equal to 
that on the pifton H. Both, therefore, are afting in 
oppofite directions on the wheel which gave them mo¬ 
tion ; and the force neceffary for railing H is only 
the difference between the elafticity of the air in the 
barrel H and that of the air in the barrel K. This 
is very fmall in the beginning of the ftroke, but 
gradually increafes as the pifton K defeends, and 
becomes equal to the whole excefs of the air’s preffure 
above the elafticity of the remaining air of the receiver 
when the air at K of the natural denfity begins to 
open the pifton valves. An accurate attention to the 
circumftances will (how us that the force requifite for 
working the pump is greateft at firft, and gradually 
diminifhes as the rarefadion advances ; and when this 
is nearly complete, hardly any more force is required 
than what is neceffary for overcoming the fridion of 
the piftons, except during the difeharge of the air at 
the end of each ftroke. 

This is therefore the form of the air-pump which is 
moft generally ufed all over Europe. Some traces of 
national prepoffeffion remain. In Germany, air-pumps 
are frequently made after the original model of Gue¬ 
ricke’s (Wolff Cyclomathefis) ; and the French gene¬ 
rally ufe the pump made by Papin, though extremely 
aukward. We (hall give a defeription of Boyle’s air- 
pump as finally improved by Hawkelbee, which, with 
fome fmall accommodations to particular views, ftill 
remains the moft approved form. 

Here follows the defeription from Defaguliers. 

It confifts of two brafs barrels a a, aa (fig. 19.), 12 
inches high and 2 wide. The piftons are raifed and de- 
preffed by turning the winch bb. This is faftened to an 
axis palling through a ftrong toothed wheel, which lays 
hold of the teeth of the racks c c c c. Then the one 
is raifed while the other is depreffed ; by which means 
the valves, which are made of limber biadder, fixed in 
the upper part of each pifton, as well as in the open¬ 
ings into the bottom of the barrels, perform their office 
of difeharging the air from the barrels, and admitting 
into them the air from the receiver to be afterwards dif- 
charged; and when the receiver comes to be pretty 
well exhaufted of its air, the preffure of the atmofphere 
in the defeending pifton is neai-ly fo great, that the 
power requiied to raife the other is little more than is 
neceffary for overcoming the fridion of the pifton, 
which renders this pump preferable to all others, which 
require more force to work them as the rarefaction of 
the air in the receiver advances. 

The barrels are fet in a brafs difh about two inches 
deep, filled with water or oil to prevent the infinuation 
of air. The barrels are ferewed tight down by the nuts 
e c, ee, which force the frontifpiece /f down on them, 
through which the two pillars gg, gg pafs. 

From between the barrels riles a (lender brafs pipe h h, 
communicating with each by a perforation infoetranf- 
verfe piece of brafs on which they (land. The upper end 
of this pipe communicates with another perforated piece 
of brafs, which ferews on underneath the plate iiii, of 
ten inches, diameter and furrounded with a brafs rim 
to prevent the (hedding of water ufed in fome experi¬ 
ments. This piece of brafs has three branches: ift, 
An horizontal one communicating with the conduit- 


pipe h h. 2. An upright one ferewed into the middle Air-pump, 
of the pump-plate, and terminating in a fmall pike k , •*—*. 

rifing about an inch above it. 3d, Is a perpendicular 
one, looking downwards in the continuation of the 
pipe k, and having a hemow ferew in its end receiving 
the brafs cap of the gage-pipe III/, which is of glafs, 

34 inches long, and immerfed in a glafs cittern in m 
filled with mercury. This is covered a-top with a cork 
float, carrying the weight of a light wooden fcale di¬ 
vided into inches, whicli are numbered from the furface 
of the mercury in the ciftern. This fcale will there¬ 
fore rife and fall with the mercury in the ciftern, and 
indicate the true elevation of that in the tube. xoy 

There is a ftopcock immediately above the infertion Stopcock, 
of the gage-pipe, by which its communication may be 
cut off. There is another at n, by which a communi¬ 
cation is opened with the external air for allowing its 
readmiffion; and there is fometimes another immediately 
within the infertion of the condud-pipe for cutting off 
the communication between foe receiver and the pump. 

This is particularly ufeful when foe rarefadion is 
to be continued long, as there are by foefe means 
fewer chances of the infinuation of air by the many 
joints. • & jc6 

The receivers are made tight by Amply fetting them Receivers, 
on the pump-plate with a piece of wet or oiled leather 
between; and the receivers, which are open a-top, have 
a brafs cover fet on them in the fame manner. In 
thefe covers'there are various perforations and contri¬ 
vances for various purpofes. The one in foe figure has 
a (lip wire palling through a collar of oiled leather, ha¬ 
ving a hook or a ferew in its lower end for hanging any 
thing on or producing a variety of motions. IO y 

Sometimes the receivers are fet on another plate, which Contri- 
has a pipe ferewed into its middle, furniflied with a vancc for 
ftopcock and a ferew, which fits the middle pipe k. removing 
When the rarefadion has.been made in it, foe cock is t ^ iem ‘ 

(hut, and then foe whole may be unferewed from the 
pump, and removed to any convenient place. This is 
called a tranfporter plate. I0 g 

It only remains to explain the gage’ III l. In the Principle 
ordinary (late of the air its elafticity balances the pref- upon which 
fure of foe incumbent atmofphere. We find this from the gage 1S 
the force that is neceffary to fqueeze it into lefs bulk 18 * 
in opposition to this elafticity. Therefore foe elaftici- ’ 
ty of foe air increafes with foe vicinity of its particles. 

It is therefore reaforiable to exped, that when we al¬ 
low it to occupy more room, and its particles are far¬ 
ther afunder, its elafticity will be diminiftied though 
not annihilated ; that is, it will no longer balance foe 
whole preffure of the atmofphere, though it may ftill 
balance part of it. If therefore an upright pipe have 
its lower end immerfed in a vefiel of mercury, and com- 
municate by its upper end with a veffel containing rare¬ 
fied, therefore lefs elaftic, air, we (hould exped that the 
preffure of foe air will prevail, and force foe mercury 
into foe tube, and caufe it to rife to fuch an height that 
foe weight of foe mercury, joined to the elafticity of the 
rarefied air ading on its upper furface, (hall be exadly 
equal to foe whole preffure of foe atmofphere. The 
height of the mercury is the exad meafure of that part 
of foe whole preffure which is not balanced by the ela¬ 
fticity of the rarefied air, and its deficiency from the 
height of the mercury in foe Toricellian tube is foe 

afticity. 

It 
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It is evident therefore, that the pipe will be a fcale of and meafure of the performance of an air-pump, and *■' !r pump, 
the elafticity of the remaining air, and will indicate in that a pump is, (cater is paribus.) fo much the more pet- ' 
fome fort the degree of rareiadtion : for there muft be fed!, as it is able to raife the mercury higher in the gage, a complete 
fome analogy between the denlity of the air and its It is in this way that we difcover that none can pro- eUi-nftion 
elafticity; and we have no reafon to imagine that they duce a complete exhauftion, and that their operation r.or ..f»V< 9 td 
do not increafe and diminifh together, although we is only a very great rarefadtion; for none can raife t * 1c a,r ’ 
may be ignorant of the law, that is, of the change of the mercury to that height at which it (lands in the 
elafhcity correfponding to a known change of denfity. Toricellian tube, well purged of air. Few pumps will 
This is to be difeovered by experiment; and the air-pump bring it within p s of an inch. Hawkelbee’s, titled up 
itfell furnilhes us with the beft experiments for this pur- according to his inftrudtions, will feldom bring it within 
pofe. After rarefying till the mercury in the gage has -‘. Pumps with cocks, v/hen co.nftrudled according to 
attained half the height of that in the Toricellian tube, the principles mentioned v/hen (peaking of the exhauft- 
fliut the communication with the barrels and gage, and ing fyringe, and new and in fine order, will in fiivour- 
admit the water into the receiver. It will go in till able circumftances bring it within p,. None with 
all is again in equilib. io with the preflure of the at- valves fitted up with wet leather, or when water or vo- 
mofphere; that is, till the air in the receiver has collap- latile fluids are allowed accefs into any part, will bring 
fed into its natural bulk. This we can accurately mea- it nearer than J. Nay, a pump of the beft kind, and 
lure, and compare with the whole capacity of the re- in the fined order, will have its rarefying power re¬ 
ceiver; and thus obtain the precife degree of rarefaftion duced to the lowed ftandard, as meafured by this gage, 
correfponding to half the natural elafticity. We can if we put into the receiver the tenth part of a fquare 
do the fame thing with the elafticity reduced to one inch of white fheep-fkin, frefh from the (hops, or of any 
third, one fourth, &c. and thus difcover the whole fubftance equally damp. This is a difeovery made by 
law. means of the improved air-pump, and leads to very ex- 

This gage muft be confidered as one of the moft in- tenfive and important confequences in general phyfics; 
genious and convenient parts of Hawkefbee’s pump ; fome of which will be treated of under this article: and 
and it is .well difpofed, being in a fituation protefted the obfervation is made thus early, that our readers 
againft accidents: but it neceflarily increafes greatly may better underftand the improvements which have 
the fize of the machine, and cannot be applied to the been made on this celebrated machine. nj 

table-pump, reprefented in fig. 20, n° 1. When it is wanted It would require a volume to deferibe all the changes Various 
here, a fmall plate is added behind, or between the bar- which have been made on it. An inftrument of fuch jm P rove - 
rels and receiver; and on this is feta fmall tubulated (as multifarious ufe, and in the hands of curious men, each 
it is termed) receiver, covering a common weather-glafs diving into the fecrets of nature in his favourite line, c h; ne 
tube.—This receiver being rarefied‘along with the other, muft have received many alterations and real improve- 
the preflure on the mercury in the ciftern arifing from ments in many particular refpedts. But thefe are be- 
the elafticity of the remaining air is diminifhed fo as fide our prefent purpofe ; which is to confider it merely 
to be no longer able to fupport the mercury at its full as a machine for rarefying elaftic or expanfive fluids, 
height; and it therefore defeends till the height at We muft therefore confine ourfelves to this view of it; 
which it (lands puts it in equilibrio with the elafticity. and (hall carefully (late to our readers every improve- 
In this form, therefore, the height of the mercury is di- ment founded on principle, and on pneumatical laws. 114 
redly a meafure of the remaining elafticity ; while on All who ufed it perceived the limit fet to the rarefac- By at. 
the other it meafures the remaining unbalanced preflure tion by the refiftance of the valves, and tried to perfedt tempting 
of the atmofphere. But this gage is extremely cum- the conftrudtion of the cocks. The Abbe Nollet and ^ e p ^ on e 
berfome, and liable to accidents. We are feldom much Gravefande, two of the moft eminent experimental phi- flrudtinn c£ 
interefted in the rarefadfion till it is great: a contracted lofophers in Europe were the moft fuccefsful. the cocks, 

form of this gage is therefore very ufeful, and was early Mr Gravefande juftly preferred Hooke’s plan of a nj 
ufed. A fyphon ABCD (fig. 20,n°2.), each branch of double pump, and contrived an apparatus for turning . 

which is about four inches long, clofe at A and open at the cocks by the motion of the pump’s handle. This la " e s 
D, is filled with boiling mercury till it occupies the branch is far from either being fimple or eai’y in working ; and 1 
AB and a very fmall part of CD, having its furface at occafions great jerks and concuffions in the whole ma- 
O. This is fixed to a fmall (land, and fixed into the chine. This, however, is not neceflarily connedted 
receiver, along with the things that are to be exhibited with the truly pneumatical improvement. His pifton 
in the rarefied air. When the air has been rarefied till has no valve, and the rod is connedted with it by a 
its remaining elafticity is not able to fupport the column ftirrup D (fig. 21), as in a common pump. The rod 
BA, the mercury defeends in AB, and rifes in CD, and has a cylindric part cp, which paffes through the ftirrup, 
the remaining elafticity will always be meafured by the and has a ftiff-motion in it up and down of about half an 
elevation qf the mercury in AB above that in the leg inch; being flopped by the (houider c above and the 
CD. Could the exhauftion be perfedled, the furfaces in nut below. The round plate fupported by this ftirrup 
both legs would be on a level. Another gage plight be has a (hort fquare tube n d, which fits tight into the 
put into the fame foot, having a fmall bubble of air at hole of a piece of cork F. The round plate" E has a 
A. This would move from the beginning of the rarefac- fquare (hank g, which goes into the fquare tube nd. A 
tion; but our ignorance of the analogy between the piece of thin leather/, foaked in oil, is put between the 
denfity and elafticity hinders us from ufing it as a mea- cork and the plate E, and another between the cork, 
fur.- of either. and the plate which forms the foie of the ftirrup. All 

It is enough for our prefent purpofe to obferve, that thefe pieces are ferewed together by the nail e, whofe flat . 
the barometer or fyphon gage is a perfe<ft indication head covers the hole n. Suppofe, therefore, the pifton. 

' N 2 touching 
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Air-pump, touching tiie bottom of the barrel, and the winch turn- 
jjj ing to raii'e it again, the friftion of the pifton on the 
And man- barrel keeps it in its place, and the rod is drawn up 
tcrofufing through the ftirrup D. Thus the wheel has liberty to 
turn about an inch ; and this is fufficient for turning the 
cock, fo as to cut off the communication with the ex¬ 
ternal air, and to open the communication with the re¬ 
ceiver. This being done, and the motion of the winch 
continued, the pifton is raifed to the top of the barrel. 
When the winch is turned in the oppofite direction, the 
pifton remains fixed till the cock is turned, fo as to 
fhut the communication with the receiver and open that 
with the external air. 

This is a pretty contrivance, and does not at firft ap¬ 
pear neceffary; becaufe the cocks might be made to turn 
at the beginning and end of the ftroke without it. But 
this is juft poflible ; and the fmalleft error of adjuftment, 
or wearing of the apparatus, will caufe them to be open 
at improper times. Befides, the cocks are not turned 
in aninftant, and are improperly open during fome very 
fmall time ; but this contrivance completely obviates 
this difficulty. 

The cock is precifely fimilar to that formerly defcribed, 
having one perforation diametrically through it and ano¬ 
ther entering at right angles to this, and after reaching 
the centre, it paffes along the axis of the cock, and comes 
out to the open air. 

It is evident, that by this conftruftion of the cock, 
the ingenious improvement of Dr Hooke, by which 'the 
preffure of the atmofphere on one pifton is..made to 
balance (in great part) the preffure on the other, is gi¬ 
ven up : for, whenever the communication with the ait is 
opened, it rufhes in, and immediately balances the pref¬ 
fure on the upper fide of the pifton in this barrel; fo 
that the whole preffure in the other muft be overcome 
by the perfon working the pump. Gravefande, aware 
of this, put a valve on the orifice of the cock; that 
is, tied a flip of wet bladder or oiled leather acrofsit; 
and now the pifton is preffed down, as long as the air 
in the barrel is rarer than the outward air, in the fame 
manner as when the valve is in the pifton itfelf. 

This is all that is neceffary to be defcribed in Mr 
Gravefande’s air-pump. Its performance is highly ex¬ 
tolled by him as far exceeding his former pumps with 
valves. The fame preference was given to it by his 
fucceffor Mufchenbroek. But, while they both prepa¬ 
red the piftons and valves and leathers of the pump, 
by fteeping them in oil, and then in a mixture of water 
and fpirits of wine, we are certain that no juft eftimate 
could be made of its performance. For with this pre¬ 
paration it could not bring the gage within j of an inch 
of the barometer. We even fee other limits to its rare- 
fadlion: from its conftruftion, it is plain that a very 
confiderable fpace is left between the pifton and cock, 
not lefs than an inch, from which the air is never ex¬ 
pelled ; and if this be made extremely fmall, it is 
plans that the pump muft be worked very flow, other- 
wife mere will not be time for the air to diffufe itfelf 
from the receiver into the barrel, efpecially towards the 
er.J, when the expelling force, viz. the elafticity of 
the remaining air, is very fmall. There is alfo the 
fame limit to the rarefaftio.n, as in Hooke’s or Hawkef- 
bee’s pump, oppofed by the valve E, which will not 
open till the air below the pifton is considerably denfer 
than the external air: and this pump foon loft any ad¬ 
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vantages it poffeffed when frefh from the workman's Air-pump* 
hands, by the cock’s growing loofe and admitting air. 

It is furprifing that Gravefande omitted Hawkeffiee’s In 0Ile re _ 
fecurity againft this, by placing the barrels in a difti fil- fpeft ; n fe. 
led with oil; which would effectually have prevented this rior to 
inconvenience. f 1 , el 

We muft not omit a feemingly paradoxicalobfervation bee s- 
of Gravefande, that in a pump conftrudted with valves, Advantage 
and worked with a determined uniform velocity, the re- 0 f ftiort 
quired degree of rarefaftion is fooner produced by fhort barrels, 
barrels than by long ones. It would require too much 
time to give a general demonftration of this, but it will 
eafily be feen by an example. Suppofe the long barrel, 
to have equal capacity with the receiver, then at the end 
of the firft ftroke the air in the receiver will have £ its na¬ 
tural denfity. Now, let the fhort barrels have half this ca¬ 
pacity : at the end of the firft ftroke the denfity of the 
air in the receiver is J, and at the end of the fecond ftroke. 
it is which is lefs than and the two ftrokes of the 
fhort barrel are fuppofed to be made in the fame time 
with one of the longeft, &c. 

Hawkefbee’s pump ma ; ntained its pre-eminence with- 12 S 
out rival in Britain, and generally too on the continent, Smeat0 ' 1 
except in France, where every thing took the ton of the the valve 
Academy, which abhorred being indebted to foreigners pump* 
for any thing in fcience, till about, the year 1750, when 
it engaged the attention of Mr John Smeaton, a perfon of 
uncommon knowledge, and fecond to none but Dr 
Hooke in fagacity and mechanical refource. He was 
then a maker of philofophical inftruments, and made 
many attempts to perfeft the* pumps with cocks, but 
found, that whatever perfection he could bring them 
to, he could not enable them to preferve it; and he 
never would fell one of this conftruftion. He there¬ 
fore attached himfelf folely to the valve pumps. I4( - 

The firft thing was to diminifh the refiftance to the Byenlarge- 
entry of the air from the receiver into the barrels : this ing the 
he rendered almoft nothing, by enlarging the furface valve-hole, 
on which this feebly elaftic air was to prefs. Inftead of 
making thefe valves to open by its preffure on a circle 
of of an inch in diameter, he made the valve-hole 
one inch in diameter, enlaiging the furface 400 times; 
and, to prevent this piece of thin leather from being 
burft by the great preffure on it, when the pifton in its 
defeent was approaching the bottom of the barrel, he 
fupported it by a delicate but ftrong grating, dividing 
the valve-hole like the feftion of a honey-comb, as re- 
prefented in fig. 22, n° 3 ; and the ribs of this grating 
are feen edgewife in fig. 22, n° 1 , at a b c. 

The valve was a piece of a thin membrane or oiled 
filk, gently ftrained over the month of the valve-hole, Changing 
and tied on by a fine filk thread wound round it in the ftruc- 
the fame manner that the narrow flips had been tied ture of th( = 
on formerly. This done, he cut with a pointed knife valve ’ au< * 
the leather round the edge, nearly four quadrantal 
arcs, leaving a fmall tongue between each, as in fig. 

22, n° 3. The ftrained valve immediately fhrinks 
inwards, as reprefented by the (haded parts ; and the 
ftrain by which it is kept down is now greatly dimi- 
nifhed, taking place only at the corners. The gratings- 
being reduced nearly to an edge (but not quite, left: 
they fhould cut), there is very little preffure to. produce- 
adhefion by the clammy oil. Thus it appears, that a 
very fmall elafticity of the air in the receiver will be. 
fufficient to raife the valve; and Mr Smeaton found,. 

that 
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that when it was not able to do this at fir ft, when only 
about of the natural elafticity, it would do it after 

keeping the pifton up eight or ten feconds, the air 
having been all the while undermining the valve, and 
gradually detaching it from the grating. 

Unfortunately he could not follow this method with 
the pifton valve. There was not room round the rod 
for fuch an expanded valve ; and it would have obliged 
him to have a great fpace below the valve, from which 
he could not expel the air by the defcent of the pifton. 
His ingenuity hit on a way of increafing the expelling 
force through the common valve : he inclofed the rod of 
the pifton in a collar of leather /, through which it 
moved freely without allowing any air to get paft its 
fides. For greater fecurity, the collar of leather was 
contained in a box terminating in a cup filled with oil. 
As this makes a material change in the principle of con- 
ftruftion of the air-pump (and indeed of pneumatic en¬ 
gines in general), and as it has been adopted in all the 
fubfequent attempts to improve them, it merits a particu'- 
lar confideration. 

The pifton itfelf confifts of two pieces of brafs fatten¬ 
ed by fcrews from below. The uppermoft, which is of 
one folid piece with the rod GH (fig. 22, n° 1.), is ofa 
diameter fomewhat lefs than the barrel; fo that when 
they are fcrewed together, apiece of leather foaked in a 
mixture of boiled oil and tallow, is put between theth ; 
and when the pifton is thruft into the barrel from above, 
the leather comes up around the fide of the pifton, and 
fills the barrel, making the pifton perfedtly air-tight. The 
lower half of the pifton proje&s upwards into the upper, 
which has a hollow gbeg to receive it.' There is a 
fmall hole through the lower half at a to admit the air ; 
and a hole c d in the upper half to let it through, and 
there is a flip of oiled filk ftrained acrofs the hole a by 
way of valve, and there is room enough left at be for 
this valve to rife a little when prefled from below. The 
rod GH pafles through the piece of brafs which forms 
the top of the barrel fo as to move freely, but' without 
any fenfiblefhake : this topis formed into a hollow box, 
confiding of two pieces ECDF and CNOD, which 
ferew together at CD. This box is filled with rings 
of oiled leather exadlly fitted to its diametter,each having 
a hole in it for the rod to p-afs through. When the 
piece ECDF is fcrewed down, it comprefles the leathers; 
fqueezing them to the rod, fo that no air can pafs be¬ 
tween them ; and, to fecure us againft all ingrefs of air, 
the upper part is formed into a cop EF, which is kept 
filled with oil. 

The top of the barrel is alfo pierced with a hole LK, 
which rifes above the flat furface NO, and has a flip of 
oiled filk tied over it to adi as a valve ; opening when 
prefled from below, but {hutting when prefled from 
above. 

The communication between the barrel and receiver 
is made by means of the pipe ABPQj and there goes 
from the hole K in the top of the barrel a pipe KRST. 
which either communicates with the open air or with 
the receiver, by means of the cock at its extremity T. 
The conduit pipe ABPQJras alfo a cock at Q_^by which 
it is made to communicate either with the receiver or 
with the open air. Thefe channels of communication 
are varioufly conducted and '• terminated, according to 
the views of the maker : the (ketch in this figure is fuf- 
ficient for'explaining the principle, and is fuited to the 
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general form of the pump, as it has been frequently Air-pump, 
made by Nairne and other artifts in London. 

Let us now fuppofe the pifton at the top of the barrel, Superiority 
and that it applies to it all over, and that the air in the of this con- 
barrel is very much rarefied s in the common pump the ftrudlioa. 
pifton valve is prefled hard down by the atmofphere, and 
continues {hut till the pifton gets far down, condenfes 
the air below it beyond its natural ftate, and enables 
it to force up the valves. But here, as f.on as the 
pifton quits the top of the barrel, it leaves a void be¬ 
hind it; for no air gets in/round the pifton rod, and 
the valve at K is (hut by the preflure of the atmo¬ 
fphere. There is nothing now to oppofe the elaftt- 
city of the air below but the ftiffnefs of the valve h c ; 
and thus the expelling (or more accurately the libera¬ 
ting) force is prodigioufly increafed. 

The fuperiority of this conllrudtion will be beft feen Shown by 
by an example. Suppofe the ftiffnefs of the valve equal an exam- 
to the weight of of an inch of mercury, when the ba- P le * 
rometer ftands at 30 inches, and that the pump gage 
Hands at 29.9; then, in an ordinary pump, the valve in 
the pifton will not rife till the pifton has got within the 
300th part of the bottom of the barrel, and it will leave 
the valve-hole filled with air of the ordinary denfity. But 
in this pump the valve will rife as foon as the pifton 
quits the top of the barrel; and when it is quite down* 
the valve-hole a will contain only the 300th'part of the 
air which it would have contained in a pump of the ordi¬ 
nary form. Suppofe further, that the barrel is of equal 
capacity with the receiver, and that both pumps are fo 
badly conftrudted, that the fpace left below the pifton is 
the 3000th part of the barrel. In the common pump the- 
pifton valve will rife no more, and the rarefaction can 
be carried no farther, however delicate the barrel valve 
may be; but in this pump the next ftroke will raife 
the gage to 29. 93, and the pifton valve will again rife 
as foon as the pifton gets halfway down the barrel. 

The limit to the rarefaftion by this pump depends 
chiefly on the fpace contained in the hole LK; and in 
the fpace bed of the pifton. When the pifton is brought 
up to the top, and applied clofe to it, thofe fpaces re¬ 
main filled with air of the ordinary denfity, which will 
expand as the pifton defeends, and thus will retard the 
opening of the pifton valve. The rarefadtion will flop 
when the elafticity of this fmall quantity of air, expand¬ 
ed fo as to fill the whole barrel (by the defcent of the 
pifton to the bottom), is juft equal to the force requifite 
for opening the pifton valve. , 

Another advantage, attending this conftruffion is, it is eafily 
that in drawing up the pifton, we are not refilled by worked, 
the whole preflure of the air; becaufe the air if rarefied 
above this pifton as well as below it, and the pifton is in 
precifely the fame ftate of preflure as if connected with 
another pifton in a double pump. The relifiance to 
the afeent of the pifton is the excefs of the elafticity of 
the air above it over the elafticity of the air below: 
this, towards the end of the rarefaction, is very fmall, 
while the pifton is near the bottom of the barrel, but 
gradually increafes as the pifton rifes, and reduces the 
air above it into fmaller dimenfions, and becomes equal 
to the preflure of the atmofphere, when the air above 
the pifton is of the common denfity. If we fbould raife 
the pifton ftill farther, we muft condenfe the air above 
it: but Mr Smeaton has here made an iffue for the air 
by a fmall hole in the top of the barrel, covered with a 

delicate 
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delicate valve. This allows the air to efcape, and (huts 
again as foon as the pifton begins to defcend, leaving ai¬ 
med a perfeff void behind it as before. 

This pump has another advantage. It may be chan¬ 
ged in a moment from a rarefying to a condenfing en¬ 
gine, by Amply turning the cocks at Q_and T. While 
T communicates with the open air and Q_with the re¬ 
ceiver, it is a rarefying engine or air-pump : but when 
T communicates with the'receiver, and Q__with the open 
air, it is a condenfing engine. 

Fig. 23. reprefents Mr Smeaton’s air-pump as it is 
ufually made by Nairne. Upon a folid bafe or ta¬ 
ble are fet up three pillars F, H, H: the pillar F 
nTSmen* 011 Supports the pump-plate A ; and the pillars H, H, fup- 
port the front or head, containing a brafs cog-wheel, 
which is turned by the handle B, and works in the rack 
C fattened to the upper end of the pifton rod. The 
whole is ftill farther fteadyed by two pieces ot brafs cb 
and 0 h, which conneff the pump-plate with the front,' 
and have perforations communicating between the hole 
a in the middle of the plate and the barrel, as will be 
deferibed immediately. DE is the barrel of the pump, 
firmly fixed to the table by ferewsthro’ its upper flanch: 
ef dc is a {lender brafs tube ferewed to the bottom of 
the barrel, and to the under hole of the horizontal ca¬ 
nal cb. In this canal there is a cock which opens a 
communication between the barrel and the receiver, 
when the key is in the pofition reprefented here : but 
when the key is at right angles with this pofition, this 
communication is cut off. If that fide of the key which 
is here drawn next to the pump plate be turned out¬ 
ward, the external air is admitted into the receiver; but 
if turned inwards, the air is admitted into the barrel. 

gh is another {lender brafs pipe, leading from the dift 
charging valve at g to, the horizontal canal b k, to the 
under fide of which it is ferewed faft. In this horizontal 
canal there is a cock n which opens a paffage from the 
barrel to the receiver when the key is in the pofition 
here drawn; but opens a paffage from the barrel to the 
external air when the key is turned outwards, and from 
the receiver to the external air when the key is turned 
inwards. This communication with; the external air is 
not immediate but through a fort of box i; the ufe of this 
box is to receive the oil which is difeharged through 
the top valve g. In order to keep the pump tight, and 
in working order, it is proper fometimes to pour a table- 
fpoonful of olive-oil into the hole a of the pump-plate, 
and then to work the pump. The oil goes along the 
conduit bedfe, gets into the barrel and through the 
pifton valve, when the pifton is p'reffed to the bottom of 
the barrel, and is then drawn up, and forced through the 
difeharging valve g along the pipe gh, the horizontal 
paffage h n, ap^ finally into the -box i. This box has a 
imall hole in its fide near the top, through which the 
air efcapes. 

From the upper fide of the canal cl there rifes a {len¬ 
der pipe which bends outward and then turns down¬ 
wards, and is joined to a fmall box, which cannot be 
feen in this view. From the bottom of this box pro¬ 
ceeds downwards the gage-pipe of glafs, which enters 
the cittern of mercury G fixed below. 

On the upper fide of the other canal ate is feen a 
fmall ftud, having a ftiort pipe of glafs projecting hori- 
*ontally from it, elofe by and parallel to the froht piece 
of the pump, and reaching to the other canal. This 
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pipe is elofe at the farther end, and has a fmall drop of Air-pump, 
mercury or oil in it at the end o. This ferves as a gage v ' 
in condenfing, indicating the degree of condenfation by 
the place of the drop : For this drop is forced along 
the pipe, condenfing the air before it in the fame de¬ 
gree that it is condenfed in the barrel and receiver. 

In conftruffing this pump, Mr Smeaton introduced Method of 
a method of joining together, the different pipes and jomuig to¬ 
other pieces, which has great advantages over the ufual e 

manner of ferewing them together with leather between, • ■ 
and which is now much ufed in hydraulic and pneuma¬ 
tic engines. We fhall explain this to our readers by a 
defeription of the manner in which the exhaufting gage 
is j' fined to the horizontal duff cb. 4 

The piece h ip, in fig. 22, u J 2. is the fame with the Plata 
little cylinder obfervabk on the upper fide of the hori- ^CCCI. 
zontal canal c d, in fig. 23. The upper part h i is 
formed into an outilde fcrew, to fit the hollow ferewof 
the piece deed. The top of this laft piece has a hole 
in its middle, giving an eai’y paffage to the bent tube 
eba, fo as to flip along it with freedom. To the end 
of this bent tube is foldered a piece ofbrafs efg, perfo¬ 
rated* in continuation of the tube, and having its end 
ground flat on tire top of the piece h ip, and alfo cover¬ 
ed with a flip of thin leather {trained acrofs it and 
pierced with a hole in the middle. 

It is plain from this form, that if the furface f g be 
applied to the top of h i, and the cover de e d be ferew¬ 
ed down on it, it will draw or prefs them together, fo 
that no air can efcape by the joint, and this without 
turning the whole tube cb a round, as is neceffary in 
the ufual way. This method is now adopted for join¬ 
ing together the conduffing pipes of the machines for 
extinguifhing fires, an operation which was extremely 
troublefome before this improvement. 

The conduit pipe E ef c (fig. 23.) is fattened to the 
bottom of the barrel, and the difeharging pipe g h to its 
top, in the fame manner. But to return to the gage ; the 
bent pipe cb a enters the box r t near one fide, and ob¬ 
liquely, and the gage pipe qr is inferted through its bot¬ 
tom towards the oppofite fide. The ufe of this box is 
to catch any drops of mercury which may fometimes be 
dallied up through the gage pipe by an accidental 
ofcillation. This, by going through the paffages of the 
pump, would corrode them, and would aff particular¬ 
ly on the joints, which are generally foldered with tin. 

When this happens to an air-pump, it muft be cleaned 
with the moft fcrupulous attention, otherwife it will be 
quickly deftroyed. 135 

d his account of Smeaton’s pump is fufficient for Great 
enabling the reader to underftand its-operation and to powers of 
fee its luperiority. It is reckoned a very fine pump of tllls P un, P 
the ordinary conftruffion, which will rarefy 200 times, 
or raife the gage to 29,85, the barometer {landing at 
30. But Mr Smeaton found, that his pump, even after 
long ufing, raifed it to 29.95, v ’’hich we confider as 
equivalent to rarefying 600 times. When in fine order 
he found no bounds to its rarefaffion, frequently r.fifing 
the gage as high as the barometer , and he thought its 
performance fo perfeff, that the barometer-gage was 
not fufficiently delicate for measuring the rarefaffion. R -' 
He therefore fubftituted the fyplion gage already de¬ 
feribed, which he gives feme reafons for preferring; 
but even this be found not fufficiently fen Able. 

He contrived another, which could be carried to 

any 
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Air-pump, any degree of fenfibility. It confifted of a glj.fs body 
A (fig. 24.), of a pear fhape, and was therefore called 
the pear-gage. This had a fmall proje&ing orifice at 
B, and at the other end a tube CD, whofe capacity was 
the hundredth part of the capacity of the whole vefl’el. 
This was fufpended at the flip-wire of the receiver, and 
there was fet below it a fmall cup with mercury. When 
the pump was worked, the air in the pear.gage was ra¬ 
refied along with the reft. When the rarefaftion was 
brought to the degree intended, the gage was let down 
till B reached the bottom of the mercury. The exter¬ 
nal air being now let in, the mercury was raifed into 
the pear, and flood at fome height E in the tube CD. 
The length of this tube being divided into 100 parts, 

DE 

and thofe numbered from D, it is evident that i~r will 

DB 

exprefs the degree of rarefaffion which had been pro¬ 
duced when the gage was immerfed into the mercury : 
or if DC be T i T of the whole capacity, and be divided 
into 100 parts by a fcale annexed to it, each unit of 
the fcale will be of the whole. 

This was a very ingenious contrivance, and has been 
the means of making fome very curious and important 
difcoveries which at prefent engage the attention of phi- 
lofophers. By this gage Mr Smeaton found, that his 
pump frequently rarefied a thoufand, ten thoufand, nay 
an hundred thoufand, times. But though he in every 
inftancefaw the great fuperiority of his pump above all 
others, he frequently found irregularities which he could 
not explain, and a want of correfpondence between the 
pear and the barometer-gages which puzzled him. 
The pear-gage frequently indicated a prodigious rare¬ 
faction, when the barometer-gage would not fhow more 
than 600. 

Thefe unaccountable phenomena excited the curiofity 
the atten- of philofophers, who by this time were making continual 
tj°n of *he life of the air-pump in their meteorological refearches, 
literary anc j much interefted in every thing connected with the 
Hate or conftitution of elaftic fluids. Mr Nairne, a 
moft ingenious and accurate maker of philofophical in- 
ftruments, made many curious experiments in the exa¬ 
mination and companion of Mr Smeaton’s pump with 
thofe of the ufual conftruCtion, attending to every cir- 
cumftance which could contribute to the inferiority of 
the common pumps or to their improvement, fo as to 
bring them nearer to this rival machine. This rigorous 
comparifon brought into view feveral circumftances in 
the conftitution of the atmofpheric air, and its relation 
to other bodies, which are of the moft extenfive and im¬ 
portant influence in the operations of nature. We fhall 
notice at prefent fuch only as have a relation to the 
operation of the air-pump in extracting air. from the 
receiver. 

Mr Nairne found that when a little water, or even a 
mentswith bit of paper damped with water, was expofed under the 
x> hy receiver of Mr Smeaton’s air-pump, when in the moft 
perfect condition, railing the mercury in the barometer- 
gage to 29.95, he could not make it rife above 29.8 
if Fahrenheit’s thermometer indicated the temperature 
47 0 , nor above 29.7 if the thermometer flood at 55° ; 
and that to bring the gage to .this height and keep it 
there, the operation of the pump mull be continued for 
a long time after the water had difappeared or the pa¬ 
per become perfectly dry. He found that a drop of 
fpirits, or paper moiftened with fpirits, could not in 
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thofe circumftances allow the mercury in the gage to Air-pump, 
rife to near that height; and that fmiilar effeCts follow. 1 
ed from admitting any volatile body whatever into the 
receiver or any part of the the apparatus. 140 

This fhowed him at once how improper the direc- Show the 
tions were which had been given by Guericke, Boyle, improprie- 
Gravefande, and others, for fitting up the air-pump for *7 °KeTa* 
experiment, by foaking the leather in water, covering w j t ^ 
the joints with water, or i-n fhort, admitting water or wa ter, 
any other volatile body near it. i4r 

He therefore took his pumps to pieces, cleared them the 
of all the moifture which he could drive from them by ty 0 °[ ve 
heat, anci then leathered them anew wi.h leather foaked -j ",4 1Te 
in a mixture of olive oil and tallow, from which he had tallow, 
expelled all the water it ufually contains, by boiling it 
till the firft frothing was over. When the pumps were 
fitted, up in this manner he uniformly found that Mr 
Smeaton’s pump rarefied the gage to 29.95, ar -d t ^ le 
bell common pump to 29.87, the firft of which he com¬ 
puted to indicate a rarefaction to 600, and the other to 
230. But inthis ftate he again found that a piece of 
damp paper, leather, wood, &c. in the receiver, reduced 
the performance in the fame manner as before. 142 

But the moft remarkable phenomenon was, that when A remark- 
he made ufe of the pear-gage with the pump cleared from “hie phe- 
all moifture, it indicated the fame degree of rarefaftion nomenoo » 
with the barometer-gage: but when he expofed a bit 
of paper moiftened with fpirits, and thus reduced the 
rarefa&ion of the pump to what he called 50, the baro¬ 
meter-gage Handing at 29.4, the pear-gage indicated 
a rarefaction exceeding 100,000; in fhort, it was not 
meafurable ; and this phenomenon was almoft conftant. 

Whenever he expofed any fubftance fufceptible of eva¬ 
poration, he found the rarefaction indicated by the ba¬ 
rometer-gage greatly reduced, while that indicated by 
the pear-gage was prodigioufly increafed ; and both thefe 
effects were more remarkable as the fubjeCt was of eafier 
evaporation, or the temperament of the air of the cham¬ 
ber was warmer. 

This uniform refult fuggefted the true canfe.. Water Accounted 
boils at the temperature 212, that is, it is then con- f° r * 
verted into a vapour which is permanently elaftic while 
of that temperature, and its elafticity balances the preff 
fure of the atmofphere. If this preffure be diminiihed 
by rarefying the air above it, a lower temperature will 
now allow it to be converted into elaftic vapour, and 
keep it in that ftate. Water will boil in the receiver 
of an air-pump at the temperament 96, or even under it. 
Philofophers did not think of examining the ftate of the 
vapour in temperatures lower than what produced ebul¬ 
lition. But it now appears, that in much lower heats 
than this the fuperficial water is converted into elaftic 
vapour, which continues to exhale from it as long as 
the water lafts, and, fupplying the place of air in the 
receiver, exerts the fame elafticity, and hinders the mer¬ 
cury from riflng in the gage in the fame manner as fo 
much air of equal elafticity would have done. I4 4 

When Mr Nairne was exhibiting thefe experiments Experi- 
to the Honourable Henry Cavendifh in 1776, this gen- meuts il- 
tleman informed him that it appeared from a feries of |“^ rat '"U 

experiments of his father Lord Charles Cavendifh, that 1 
r . r . ' 7 count, 

when water is ot the temperature 72, it is converted 

into vapour, under any preffure lefs than three-fourths 
of an inch of mercury, and at 41 0 it becomes vapour 
when the preffure is lefs than one-fourth of an inch : 

Eveift 
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Air-pump, Even mercury evaporates in this manner when all.pref- 
fure is removed. A dewy appearance is frequently ob- 
ferved covering the infide of the tube of a barometer, 
where we ufually fuppofe a vacuum. This dew, when 
viewed through a microfcope, appears to be a fet of 
detached globules of mercury, and upon inclining the 
tube fo that the mercury may afcend along it, thefe 
globules will be all licked up, and the tube become 
clear. The dew which lined it was the vapour of the 
mercury condenfed by the fide of the tube 5 and it is 
never obferved but when one fide is expofed to a lire am 
•of cold air from a window, &c. 

To return to the vapour in the air-pump receiver, it 
mull be obferved, that as long as the water coRtinues to 
yield it, we may continue to work the pump ; and it 
will be continually abftradted by the barrels, and dif- 
■charged in the form of water, becaufe it collapfes as 
foon as expofed to the external preifure. All this 
while the gage will not indicate any more rarefaction, 
becaufe the thing immediately indicated by the baro¬ 
meter-gage is diminifhed elqfUaty, which does not hap¬ 
pen here. When all the water which the temperature 
•of the room can keep elaftic has evaporated under a 
certain preifure, fuppofe i an inch of mercury, the gage 
Handing at. 29.5, the vapour which now fills the re¬ 
ceiver expands, and by its diminifhed elafticity the gage 
rifes, and now fome more water which had been attach¬ 
ed to bodies by chemical or corpufcular attraction is de¬ 
tached, and a new fupply continues to fupport the gage 
at a greater height; and this goes on continually till 
almojl all has been abftraCted : but there will remain fome 
which no art can take away; for as it paffes through 
the barrels, and gets between the pifton and the top, it 
fucceffively collapfes into water during the afcentof the 
pifton, and again expands into vapour when we pufh 
the pifton down again. Whenever this happens there 
is an end of tjie rarefaction. 

Air and While this operation is going on, the air comes out 
vapeuf not along with the vapour; but we cannot fay in what pro- 
unifbrmly portion. If it were always uniformly mixed with the 
mixed to- va p 0ur> Jt would diminifh rapidly; but this does not 
§e e ‘ appear to be the cafe. There is a certain period of 
rarefaction in which a tranfient cloudinefs is perceived in 
the receiver. This is watery vapour formed at that 
degree of rarefaction, mingled with, but not difiolved in 
or united with, the air, otherwife it would be tranfpa- 
rent. A fimilar cloud will appear if damp air be ad¬ 
mitted fuddenly into an exhaufted receiver. The va¬ 
pour, which formed an uniform tranfparent mafs with 
the air, is either fuddenly expanded and thus detached 
from the other ingredient, or is fuddenly let go by the 
air, which expands more than it does. We cannot af¬ 
firm with probability which of thefe is the cafe : diffe¬ 
rent compofitions of air, that is, air loaded with vapours 
from different fubftances, exhibit remarkable differences 
in this refpeCt. But we fee from this and other pheno¬ 
mena, which (hall be mentioned in their proper places, 
that the air and vapour are not always intimately united; 
and therefore will not always be drawn out together by 
the air-pump. But let them be ever fo confufedly 
blended we fee that the air muft come out along with 
the vapour, and its quantity remaining in the receiver 
muft be prodigioufly diminifhed by this affociation, pro¬ 
bably much more than could be, had the receiver only 
contained pure air. 
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Let us now teonfider what muft happen in the pear- Air pumji. 
gage. As the air and vapour are continually drawn off ’ 

from the receiver, the air in the pear expands and goes confe- 
off with it. We fnall fuppofe that the generated va- quences of' 
pour hinders the gage from rifing beyond 29.5. Du- this differ- 
ring the continued working of the pump, the air in e,lt ln l * le 
the pear,.whofe elafticity is 0.5, flowly mixes with 
the vapour at the mouth of’tire pear, and the mix- g 3 g es- 
ture even advances into its infide, fo that if the 
pumping be long enough continued, what is in the 
pear is nearly of the fame compofition with what is 
in the receiver, confifting perhaps of 20 parts of vapour 
and one part of air, till of the elafticity of 0.5. 

When the pear is plunged into the mercury, and the 
external air allowed to get into the receiver, the mercu¬ 
ry rifes in the pear-gage, and leaves not but - ^ 

or ^ - of it filled with cotnmon air, the vapour ha¬ 
ving collapfed into an invifible atom of Water. Thus 
the pear gage will indicate a rarefaction of 1200, while 
the barometer-gage only fhowed 60, that is, {bowed 
the elafticity of the included fubftance diminifhed 60 
times. The conclufion to be drawn from thefe two 
rneafiires (the one of the rarefadtion of air, and the 
other of the diminution of elafticity) is, that the matter 
with which the receiver was filled, immediately before 
the readmiffion of the air, confifted of one part of in- 

condenfible air, and 1222, or 2o parts of watery vapour. 

The only obfcure part of this account is what relates . r 47 
to the compofition of the matter which filled the pear- P ,aficult r 
gage before the admiffion of the meicury. It is not eafy to J" a ^“ unt " 
fee how the vapour of the receiver comes in by a narrow f 0 me of 
mouth while the air is coming out by the fame paffage. thtfecon- 
Accordingly it requires a very long time to produce this fequences. 
extreme rarefadtion in the pear-gage; and there are 
great irregularities in any two fucceeding experiments, 
as may be feen by looking at Mr Nairne’s account of 
them inPhilofophical Tranfadtions, Vol. LXVII. Some 
vapours appear to have mixed much more readily with 
the air than others ; and there are fome unaccountable 
cafes where* v.triolic acid and fulphureous bodies were 
included, in which the diminution of denfity indicated by 
the pear-gage was uniformly lefs than the diminution of 
elafticity indicated by the barometer-gage. It is enough 
for us at prefent to have eftablifhed, by urqueftionable 
fails, this produdtion of elaftic vapour, and the necef- 
fity of attending to it, both in the conftrudtion of the 
air-pump and in drawing refults from experiments ex¬ 
hibited in it. ! g 

Mr Smeaton’s pump, when in good order, and per- The fupe- 
fedtly free from all moifture, will in dry Weather rarefy riority of 
air about 600 times, raifing the barometer;gage to with- thisptunp 
in T ’ T of an inch of a fine barometer. This was a per- excite . 310 
formance fo much fuperior to that of all others, and by 
means of Mr Nairne’s experiments opened fonew a field Lents, 
of obfervation, that the air-pump once more became a ca¬ 
pital inftrument among the experimental philofophers. 

The caufes of its fuperiority were alib fo diftinCt, that 
artifts were immediately excited to a farther improvement 
of the machine ; fo that this becomes a new epoch in its 
hiftory. 

This is one imperfection which Mr Smeaton has not at¬ 
tempted to remove. The difeharging valve is ftill open¬ 
ed 


4 
















































PNEUMATICS. 


Air-pomp, ec } againft the prcffure of the atmofphere, An author 
of the SwediJh academy adds a fublidiary pump to this 
Improve- valve, which exhaufts the air from above it, and thus 
merits in puts it in the fituation of the pifton valve. We do 
tins pump no j; find that this improvement lias been adopted fo as 
attempted. t0 becornc general. Indeed the quantity of air which 
remains in the paffage of this valve is fo exceedingly 
little, that it does not feem to merit attention. Suppo- 
fing the valve-hole T '„- of an inch wide and as deep (and 
it need not be more), it will not occupy more than „V_ 
part of a barrel twelve inches long and two inches 
wide. 

i*o Mr Smeaton, by his ingenious conftrudlion, has great¬ 
ly diminifhed, but has not annihilated, the obftmdtions 
to the paffage of the air from the receiver into the bar¬ 
rel. His fuccefs encouraged farther attempts. One of 
the hill and raoll ingenious was that of Profeffor Ruf¬ 
fe! of the univerfity of Edinburgh, who about the year 
1770 confttudted a pump in which both cocks and valves 
151 were avoided. 

By Ruffel, The pifton is folld, as reprefented in fig. 25. and its 
rod paffes through a collar of leather on the top of the 
barrel, This cellar is divided into three portions by 
two brafs rings a, b, which leave a very fmall fpace round 
the pifton rod. The upper ring a communicates by 
means of a lateral perforation with the bent tube / m n, 
which enters the barrel at its middle n. The lower ring 
b communicates with the bent tube c d, which commu¬ 
nicates with the horizontal paffage d e, going to the 
middle e, of the pump plate. By the way, however, 
it communicates alfo with a barometer"gage p o, Hand¬ 
ing in a ciftern of mercury o, and covered with a 
glafs tube clofe at the top. Beyond e, on the oppofite 
circumference of the receiver plate, their is a. cock or 
.plug/communicating with the atmofphere. 

The pifton rod is clofely embraced by the three col¬ 
lars of leather; but, as already faid, has a free fpace 
round it in the two brafs rings. To produce this pref- 
fure of the leathers to the rod, the brafs rings which ie- 
parate them are turned thinner on the inner fide, fo that' 
their crofs feet ion- along a .diameter would be a taper 
wedge. In the fide of the pifton rod are two cavities 
qr, t s, about one-tenth of an inch wide and deep, and 
of a length equal to the thicknefs of the two rings a, b, 
and the intermediate collar of leathers. Thefe cavities 
are fo placed on die pifton-rod, that when the pifton 
is applied to the bottom of the barrel, the cavity t s in 
the upper end of the rod has its upper end oppofite to 
the ring a, and its lower end oppofite to the ring b, or 
to the mouth of the pipe c d. Therefore, if there be a 
void in the barrel, the air from the receiver wall come 
from the pipe c d into the cavity in the pifton rod, and 
by it will getpaft the collar of leather between the rings, 
and thus will get into the fmall interftice between the 
rod and the upper ring, and then into the pipe Imn, and 
into the empty barrel. When the pifton is draw^i up, 
the folid rod immediately fhuts up this paffage, and the 
pifton drives the air through the difeharging valve k. 
When it has reached the top of the barrel, and is elofely 
applied to it, the cavity q r is in the fituation in which 
t s formerly was, and the communication is again opened 
between the receiver and the empty barrel, and the air 
is again diffufed between them. Pulhing down the pi¬ 
fton expels the a : r by the lower difeharging pipe and 
valve b i; and thus the operation may be continued. 

Von. XV. 


This mull be acknowledged to be a mofc fimple and Air-puma, 
ingenious conftrudlion, and can neither be called a cock ' v1 " 

nor a valve. It feems to oppofe no obftrudtion what- 
ever: and it has the fuperior advantage of rarefying 
both during the afeent and the defeent of the pifton, 
doubling the expedition of the performance, and the 
operator is not oppofed by the prcffure of the atmo¬ 
fphere except towards the end of each ft robe. The ex- 
pedition, however, is not fo great as one fhould expect ; 
for nothing is going on while the pifton i; in motion, 
and the operator mu ft flop a while at the end of each 
broke, that the air may have time to come through this 
long, narrow, and crooked paffage, to fill the barrel. 

But the chief difficulty which, occurred in the execu¬ 
tion arofe from the clammy oil with which it was ne- 
ceffary to impregnate the collar of leathers. Thefe were 
always in a bate of ftrong compreffion, that they might 
clofely grafp the pifton rod, and prevent all paffage of 
air during the motion of the pifton. Whenever there¬ 
fore the cavities in the pifton rod come into the fituations 
necefl'ary for connedting the receiver and barrel, this oil 
is fqueezed into them, and choaks them up. Hence it 
always happened that it was fome time after the ftroke 
before the air could force its way round the pifton rod, 
carrying with it the clammy oil which choaked up the 
tube /m n; and when the rarefadtion had proceeded a 
certain length, the diminifhed elafticity of the air was 
not able to make its way through thefe obftrudlions. 

The death of the ingenious author put a flop to the 
improvements by which he hoped to remedy this deredt, 
and we have not heard that any other perfon has fincc 
attempted it. We have inferted it here, beeaufe its 
principle of conftrudlion is not only very ingenious, but 
entirely different from ail others, and may fumifh very 
ufeful hints to thofe who are much engaged in the con- 
ftruflion of pneumatic engines. ^ 

In the 73d volume of the Philofophical TranfadHons, By Haas 
Mr Tiberius Cavallo has given the defeription of an and Hum 
air-pump contrived and executed by Meffrs Haas and ter * 
Hurter, inftrument-makers in London, where thefe ar- 
tifts have received Guericke’s method of opening the bar¬ 
rel-valve during the laft ftrokes of the pump by a force 
adling from without. We fhall infert fo much of this 
defeription as relates to this diftinguifhing circumftance 
of its conftrudtion. 

Fig. 26. reprefents a fedtion of the bottom of the 
barrel, where AA, is the barrel and BB the bottom, 
which has in its middle a hollow cylinder CCFF, pro- 
jedting about half an inch into the barrel At CC, and 
extending a good way downwards to FF. The fpace 
between this projection and the fides of the barrel is 
filled up by a brafs ring DD, over the top of which i * 
ftrained a piece of oiled filk EE, which performs the 
office of a valve, coveting the hole CC. But this hole 
is filled up by a piece of brafs, or rather an affemblage 
of pieces {crewed together GGHHII. It confifts of 
three projedting fillets or fhoulders GG, HH, II, which 
form two hollows between them, and which are filled 
with rings of oiled leather 03 , PP, firmly fcrewed to¬ 
gether. The extreme fillets GG, II, are of equal dia¬ 
meter with the inlide of the cylinder, fo as to fill it ex- 
adtly, and the whole (luffed with oiled leather, Hide up 
and down without allowing any air to pafs. The middle 
fillet HH is not fo broad, but thicker. In the upper 
fillet GG there is formed a {hallow difti about j of an inch 

O deep. 
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Air-pump, deep and I wide. This difh is covered with a thin plate, 

.-.™ v—_ pj ercec j w lth a grating like Mr Smeaton’s valve-plate. 

There is a perforation VX along the axis of this piece, 
which has a paffage out at one fide H, through the 
middle fillet. Oppofite to this paffage, and in the fide 
of the cylinder CCFF, is a hole M, communicating with 
the conduit pipe MN, which leads to the receiver. Into 
the lower end of the perforation is fcrewed the pin KL, 
whofe tail L paffes through the cap FF. The tail L 
is connected with a lever RQ^ moveable round the 
joint This lever is pufhed upwards by a fpring, 
and thus the whole piece which we have been defcribing 
is kept in contaft with the flip of oiled filk or valve EE. 
This is the ufaal fituation of things. 

153 Now fuppofe a void formed in the barrel by draw¬ 
ing up the pifton; the elafticity of the air in the re¬ 
ceiver, in the pipe NM, and in the paffage XV, will 
prefs on the great furface of the valve expofed through 
the grating, will raife it, and the pump will perform 
precifely as Mr Smeaton’s does. But fuppofe the rare- 
faftion to have been fo long continued, that the air is 
no longer able to raife the valve; this will be feen by 
the mercury rifing no more in the pump-gage. When 
this is perceived, the operator muff prefs with his foot 
on the end R of the lever RQ^ This draws down the 
pin KL, and with it the whole hollow plug with its 
grated top. And thus, inftead of raifing the valve from 
its plate, the plate is here drawn down from the valve. 
The air now gets in without any obftrudlion whatever, 
and the rarefaflion proceeds as long as the pifton rifes. 
When it is at the top of the barrel, the operator takes 
his foot from the lever, and the fpring preffes up the 
plug again and fliuts the valve. The pifton rod paffes 
through a collar of leather, as in Mr Smeaton’s pump, 
and the air is finally difcharged through an outward 
valve in the top of the barrel. Thefe parts have nothing 
peculiar in them. 

This is an ingenious contrivance, fimilar to what was 
adapted by Guericke himfelf; and we have no doubt 
of thefe pumps performingjextremely well if carefully 
made : and it feems not difficult to keep the plug per¬ 
fectly air tight by fupplying plenty of oil to the leathers. 
We cannot fay, however, with precifion what may be ex- 
pefted from it, as no account ha'd,been given of its effedts 
befides what Mr Cavallo publifhed in Philofophical 
Tran fact ions 1783, where he only fays, that when it 
had been long ufed, it had, in the courfe of fome ex- 

154 periments rarefied 6 go times. 

EyffiriuM, Aiming (till at the removing the obftrudlions to the 
entry of the air from the receiver into the barrels, 
Mr Prince, an American, has conftrudted a pump in 
which there is no valve or cock whatever between them. 
In this pump the pifton rod paffes through a collar of 
leathers, and the air is finally difcharged through a 
valve, as in the two laft. But we are chiefly to attend, 
in this place, to the communication between the bar¬ 
rel and the receiver. The barrel widens below into 
I*late af rt of ciftern ABCD (fig. 27.), communicating w'th 

CbCC.l. die receiver by the pipe EF. As foon, therefore, 
as the pifton gets into this wider part, where there is 
a vacancy all round it, the air of the receiver expands 
freely through the paffage FEE into the barrel, in 
which the defcentof the pifton had made a void. When 
the pifton is again drawn up, as foon as it gets into the 
cyliuuric part of the barrel,, which, it exactly fills, it 


carries up the air before it, and expels it by the top Air-pump, 
valve; and, that this may be done more completely, 
this valve opens into a fecond barrel or air-pump whofe 
pifton is rifing at the fame time, and therefore the valve 
of communication (which is the difcharging valve of 
the primary pump) opens with the fame facility as 
Mr Smeaton’s pifton valve. While the pifton is rifing, 
the air in the receiver expands into the barrel; and when 
the pifton defcends, the air in the barrel again collapfes 
till the pifton gets again into the ciftern, when the air 
paffes out, and fills the evacuated barrel, to be expelled 
by the pifton as before. 

No diftinff account has as yet been given of the per¬ 
formance of this pump. We only learn that great incon¬ 
veniences were experienced from the ofcillations of the 
mercury in the gage. As foon as the pifton comes into the 
ciftern, the air from the receiver immediately rufhes into 
the barrel and the mercury fhoots up in the gage, and 
gets into a ftate of ofcillation. The fubfequent rife of the 
pifton will frequently keep time with the fecond ofcilla¬ 
tion, and increafe it. The defcent of the pifton produces 
a downward ofcillation, by allowing the air below it to 
collapfe; and, by improperly timing the ftrokes, this 
ofcillation becomes fo great as to make the mercury enter 
the pump. To prevent this, and a greater irregularity 
of working as a condenfer, valves were put in the pifton: 
but as thefe require force to open them, the additon 
feemed rather to increafe the evil, by rendering the 
ofcillations more fimultaneous with the ordinary rate of 
working. If this could be got over, the conftruftion 
feems very promifing. 

It appears, however, of very difficult execution. It 
has many long, flender, and crooked paffages, which 
mull be drilled through broad plates of brafs, fome of 
them appearing fcarcely praifticable. It is rare to find 
plates and other pieces of brafs without air-holes, which 
it would be very difficult to find out and to clofe ; and it 
muft be very difficult to clear it of obftruf!ions : fo that it 
appears rather a fuggeftion of theory than a thing war¬ 
ranted by its aflual performance. 

Mr Lavoifier, or fome of the naturalifts who were B ^^01- 
occupied in concert with him in the inveftigation of the f \J r 
different fpecies of gas which are difengaged from bo¬ 
dies in the courfe of chemical operations, has contrived 
an air-pump which has great appearance of fimplicity, 
and, being very different from all others, deferves to be 
taken notice of. 

It confifts of two barrels /, m, fig. 28, with folid pi- 
ftons/L The pump-plate ab is pierced at its centre c 
with a hole which branches towards each of the barrels, 
as reprefented by c d, c e. Between the plate and the 
barrels flides another plate hi, pierced in the middle with 
a branched hole fdg, and near the ends with two holes 
hh, ii, which go from its underfide to the ends. The 
holes in thefe two plates are fo adjufted, that when the 
plate ./;i is drawn fo far towards/; that the hole; comes 
within the barrel m, the branch df of the hole in the 
middle plate coincides with the branch c d of the upper 
plate, and the holes e, g are fhut. Thus a communi¬ 
cation is eftabliffied between the barrel / and the re¬ 
ceiver on the pump-plate, and between the barrel m and 
the external air. In this fituation the barrel / will ex- 
hauft, and m will difcharge. When the pifton of 
l is at its mouth, and that of m touches its bottom, the 
Aiding pl'ate is fluffed, over to the other fide, fo that 
- acom- 
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Air-pump, m communicates with the receiver through the paffage 
v v gd,ec, and / communicates with the air by the paffages 
h h. 
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And by 

Cuthbert. 

fon. 


It is evident that this Aiding plate performs the of¬ 
fice of four cocks in a very beautiful and Ample man¬ 
ner, and that h the piftons apply clofe to the ends 
of the barrels, fo as to expel the whole air, the pump 
will be perfeft. It works, indeed, again!! the whole 
preffure of the external air. But this may be avoided 
by putting valves on the holes h , i ; and thef© can do 
no harm, becaufe the air remaining in them never gets 
back into the barrel till the pifton be at the farther 
end, and the exhauftion of that ftroke completed. But 
the be!! workmen of London think that it will be in¬ 
comparably more difficult to execute this cock (for it 
is a cock of an unufual form), in fuch a manner that 
it lhall be air-tight and yet move with tolerable eafe, 
and that it is much more liable to wearing loofe than 
common cocks. No accurate accounts have been re¬ 
ceived of its performance. It mu!! be acknowledged 
to be ingenious, and it may fuggeft to an intelligent artift 
a method of combining common conical cocks upon 
one axis fo as to anfwer the fame purpofes much 
more effeSually; for which reafon We have inferred it 
here. 

The la!! improvement which we ffiall mention is that 
publifhed by Mr Cuthbertfon philofophical inftrumenl- 
maker in Amfterdam. His pump has given fuch evi¬ 
dences of its perfection, that we can hardly expeCt or 
wi!h for any thing more cortiplete. But we muf! be 
allowed to obferve, beforehand, that the fame con- 
ftruction was invented, and, in part, executed before 
the end of 1779, by Dr Daniel Rutherford, now pro- 
feffor of botany in the univerfity of Edinburgh, who 
was at that time engaged in experiments on the pro¬ 
duction of air during the combuftion of bodies in con¬ 
tact with nitre, and who was vaflly defirous of pro¬ 
curing a more complete abltraCtion of pure aerial mat¬ 
ter than could be effected by Mr Smeaton’s pump. 
The compiler of this article had then an opportunity 
of perufing the Doctor’s differtation on this fubjeCt, 
which was read in the Philofophical Society of Edin¬ 
burgh. In this difiertation the DoCtor appears fully 
apprifed of the exiftence of pure vital air in the ni¬ 
trous acid as its chief ingredient, and as the caufe of 
its molt remarkable phenomena, and to want but a 
ftep to the difeoveries which have ennobled the name 
of Mr Lavoifier, He was particularly anxious to ob¬ 
tain apart this diftinguifliing ingredient in its compofi- 
tion, and, for this purpofe, to abftraCi completely 
from the veffel in which he fubjeCted it to examination, 
every particle of elaftic matter. The writer of this ar¬ 
ticle propofed to him to cover the bottom of Mr Smea¬ 
ton’s pifton with fome clammy matter, which fhou),d 
take hold of the bottom valve, and Jlart it when the pi- 
fton was drawn up. A few days after, the DoCtor ffiow- 
ed him a drawing of a pump, having a conical me¬ 
tal valve in the bottom, furniftied with a long llender 
wire, Aiding in the infide of the pifton rod with a 
gentle friction, fufficient for lifting the valve, and fe- 
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cured again!! all chance of failure by a fpring atop, AiVpftmp. 
which took hold of a notch in the infide of the. piftcr ~' v ' 

rod about a quarter of an inch from the lower end, ft> 
as certainly to lift the valve during the Lift quarter of 
an inch of the pifton’s motion. Being an excellent me¬ 
chanic, he had executed a valve on this principle, an 1 
was fully farisfied with its performance. But having 
already confirmed Lis doctrines refpefting the nitre us 
acid by incontrovertible experiments, his willies to im¬ 
prove the air-pump loft their incitement, and lie thought 
no more of it; and not long after this, the ardour of 
the philofophers of the Teylerian Society at Haerlem 
and Amfterdam excited the efforts of Mr Cuthbertfon, 
their inftrument-maker, to the fame purpofe, and pro¬ 
duced the molt perfect air-pump that has yet appeared- 
We lhall give a defeription of it, and an account of its 
performance, in the inventor’s own words, 

Cutsbertjons’s Air-pump. 

Plate CCCCVIII. is a perfpeCtive view of this 157 
pump, with its two principal gages ferewed into their 
places. Thefe need not be ufed together, except 
in cafes where the utmoft exaCtnefs is required. Ixl 
common experiments one of them is removed, and a 
ftop-ferew put in its place. When the pear-gage is 
ufed, a fmall round plate, on which the receiver may 
ftamd, mull be firft ferewed into the hole at A ; but this 
hole is flopped on other occafions with a ferew. When 
all the three gages are ufed, and the receiver is exhauft- 
ed, the ftop-icrew B, at the bottom of the pump, mull 
be unferewed, to admit the air into the receiver; but 
when they are not all ufed', either of the other ftop- 
ferews will anfwer this purpofe. 

Fig. 2. reprefents a crofs-bar for preventing the bar¬ 
rels from being ftiaken by working the pump or by any 
accident. Its place in fig. 1. is reprefented by the dot¬ 
ted lines. It is confined in its. place, and kept clofe 
down on the barrels by two flips of wood NN, which 
muft be drawn out, as Well as the ferews OO, when 
the pump is to be taken afunder. 

Plate CCCCIX. is a feCtion of all the Working parts 
of the pump, except the wheel and rack, in which there 
is nothing uncommon. 

■ Fg. 1. is a feCtion of one of the barrels, with all 
its internal parts; and fig. 2, 3, 4, and £, are diffe¬ 
rent parts of the pifton, proportioned to the fize of 
the barrel ( a ) and to one another. 

In fig. 1. CD reprefents the barrel, F the collar 
of leathers, G a hollow cylindrical veffel to contain 
oil, R is alfo an oil-veffel to receive the oil which is 
drawn, along with the air, through the hole a a, when 
the pifton is drawn upwards; and, when this is full, the 
oil is carried over with the air, along the tube T, into 
the oil-veffel G. c c is a wire which is driven upwards 
from the hole a a by the paffage of the air; and as 
foon as this has efcaped, it falls down again by its own 
weight, ftiuts up the hole, and prevents all return of 
the air into the barrel. At d d are fixed two pieces 
of brafs, to keep the wire c c in a vertical direction, 
that it may accurately !hut the hole, H is a cylindri- 

O 2 cal 


(a) The pifton and barrel are 1,65 inches in diameter, in proportion to which the fcale is drawn. Figures 2, 
3, 4, 5. are,however, of double fize. 
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Air-jump, cal ’wire or rod which carries the pifton I, and is made 
- hollow to receive a long wire gg, which opens and 
fliuts the hole L; and on the other end of the wire O 
is fcrewed a nut, which, by (lopping in the narrowelt 
part of the hole, prevents the wire from being driven up 
rbte too far. This wire and fcrew are more clearly feen in 

GCCCIX. fig. 2. and 6; they Aide in a collar of leather r r, fig. 2. 

and 5. in the middle piece of the pifton. Fig. 4. and 5. 
are the two mean parts which compofe the pifton, and, 
when-the pieces 3. and 6. are added to it, the whole is 
reprefented by fig. 2. Fig. 5. is a piece of brafs of a 
conical form, with a (houlder at the bottom. A long 
hollow fcrew is cut in it, about A of its length, and 
the remainder of the hole, in which there is no fcrew, 
is of about the fame diameter with the fcrewed part, 
except a thin plate at the end, which is of a width ex- 
aftly equal to the thicknefs of g g. That part of the in- 
fide of the conical brafs in which no thread is cut, is 
filled with oiled leathers with holes through which gg 
can Aide ftiffly. There is alfo a male fcrew with a 
hole in it, fitted to gg, ferving to comprefs the leathers rr. 
In fig. 4. aaaa is the outfide of the pifton, the infide of 
which is turned fo as exaftly to fit the outfide of fig. 5. 
II are round leathers about 60 in number, cc is a circular 
piece of brafs of the fize of the leathers, and dd is a 
fcrew ferving to comprefs them. The fcrew at the end 
of fig. 3. is made to fit the fcrew in fig. 5. Now if fig. 6. 
be pufhed into fig. 5, tlais into fig. 4, and fig. 3. be 
fcrewed into the end of fig. 5, thefe will compofe the 
whole of the pifton, as reprefented in fig. 2. H in fig. 1. 
reprefents the fame part as H in fig. ,2,, and is that to 
which the rack is fixed. If, therefore, this be drawn 
upwards, it will caufe fig. 5. to (hut clofe into fig. 4, 
and drive out the air above it; and when it is puftied 
downward, it will open as far as the (houlder aa will 
permit and fuffer air to pafs through. AA fig. 7. is 
the receiver plate, BB is a long fquare piece of brafs, 
fcrewed into the under fide of the plate, through which 
a hole is drilled correfponding to that in the centre of 
the Teceiver-plates and with three female fcrews b, b, c. 

The rarefadlion of the air in the receiver is effe&ed as 
follows. Suppofe the pifton at the bottom of the barrel. 
The infide of the barrel, from the top of the pifton to a, 
contains common air. When the rod is drawn up, the 
upper part of the pifton flicks faft in the barrel till the 
conical part connedted with the rod (huts the conical 
hole, and its (houlder applies clofe to its bottom. The 
pifton is now (hut, and therefore the whole is drawn up 
by the rack-work, driving, the air before it through the 
hole azt, into the oil-veffel at R, and out into the room 
by the tube T. The pifton will then be at the top of 
the barrel at a, and the wire^ will (land nearly as 
reprefented in the figure juft railed from the hole L, and 
prevented from rifing higher by the nut O. During 
this motion the air will expand in the receiver, and 
tome along the bent tube m into the barrel. Thus the 
barrel will he filled with air, which, as the pifton rifes, 
will be rarefied in proportion as the capacity of the re¬ 
ceiver, pipes, and barrel is to the barrel alone. When 
the pifton is moved down again by the rack-work, it 
wifi force the conical part fig. 5, out of the hollow part 
fig. 4. as far as the (houlders aa ; fig. 2. will reft on 
aa fig. 4, which will then be fo far open as to permit 
the air to pafs freely through it, while at the fame time 
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the end of gg is forced againft the top of the hole, and Air pump. 
(huts it in order to prevent any air from returning into *" v '* 
the receiver. Thus the pifton, moving downwards, 
fuffers the air to pafs out between’ the fides of fig. 4. 
and 5.; and, when it is at the bottom of the barrel, will 
have the column of air above it; and, confequently, when 
drawn upwards it will (hut, and drive out this air, and, 
by opening the hole L at the fame time, will give a free 
paffage to more air from the receiver. This procefs be¬ 
ing continued, the air of the receiver will be rarefied as 
far as its expanfme power will permit. For in this machine 
there are no valves to be forced open by the elafticity of 
the air in the receiver, which at laft it is unable to efFeft. 

There is therefore nothing to prevent the air from ex¬ 
panding to its utmoft degree. 

It may be fufpe&ed here, that as the air muft efcape 
through the difcharging paffage ac , Plate CCCCIX. 
fig. 1. againft the preffure of a column of oil and the 
weight of the wire, there will remain in this paffage a 
quantity of air of confiderable denfity, which will ex¬ 
pand again into the barrel during the defcent of die pifton, 
and thus put a flop to the progrefs of rarefaction. This 
is the cafe in Mr Smeaton’s pump, and all which have 
valves in the pifton. But it is the peculiar excellency 
of this pump, that whatever be the denfity of the air 
remaining in a c, the rarefaction will ftill go on. It is 
worth while to be perfectly convinced of this. Let us 
fuppofe that the air contained in ac is 7 ’j. part of the 
common air which would fill the barrel, and that the 
capacity of the barrel is equal to that of the receiver 
and paffages, and that the air in the receiver and bar¬ 
rel is of the fame denfity, the pifton being at the bot¬ 
tom of the barrel: The barrel will therefore contain 
t 4 1parts of its natural quantity, and the receiver 
- 44 .. Now let the pifton be drawn up. No air will 
be difcharged at a c, becaufe it will contain the whole 
air which was in the barrel, and which has now col- 
lapfed into its ordinary bulk. But this does not in the 
leaft hinder the air of the receiver from expanding into 
the barrel, and diffufing itfelf equally between both. 

Each will now contain T j ! tT of their ordinary quantity 
when the pifton is at the top, and a c will contain — t- 
as before, or T i ° T . Now pufh down the pifton. The *■ 
hole L is inftantly (hut, and the air in ac expands in¬ 
to the barrel, and the barrel now contains -,44,,. When 
the pifton has reached the bottom, let it be a°gain drawn 
up. There wille be TI J Ir difcharged through c , and 
the air in,the receiver will again be equally diftributed 
between it and the barrel. Therefore the receiver will 
2j 

now contain 1000’ When the pifton reaches the bot- 
121- 

tom, there will be IOOO in the barrel. When again 

drawn up to the top, there will be ~ 10 oo difcharged, 

and the receiver will contain IOO 5 and when the pifton 

11' 

reaches the bottom, there will be At tbq 

O. I 

next ftroke the receiver will contain only &c. 

See. 

Thus it appears, that notwithftanding the ,44^ which 

always. 
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Air-pump, always expands back again out of the hole a c into the 
'■ —_v barrel, the rarity of the air in the receiver will be 
doubled at every llroke. There is therefore no need 
of a fubfidiary air-pump at c 1 as in the American air- 
pump, and in the Swtdilh attempt to improve Smca- 
von’s. 

In ufing this air-pump no particular direflions are 
neceffary, nor is any peculiar care necelTary for keeping 
it in order, except that the oil-veffel A be always kept 
about half full of oil. When tire pump has flood long 
without being ufed, it will be proper to draw a table- 
fpoonful of olive-oil through it, by pouring it into the 
hole in the middle of the receiver-plate when the pi¬ 
llion is at the bottom of the barrel. Then by work¬ 
ing the pifton, the oil will be drawn through all the 
parts of the pump, and the furpius -will be driven 
through the tube T into the oil-veffel G. Near the 
top of the piflon-rod at H there is a hole which lets 
fome oil into the infide of the rod, which gets at the 
collar of leathers r r, and keeps the wire gg air-right. 

When the pump is ufed for condenfation at the fame 
time that it rarefies, or feparately, the piece contain- 
Pbte ing the bent tube T muft be removed, and fig. 8. put 
CCCC 1 X. into its place, and fixed by its ferews. Fig. 8. as drawn 
in the plate, is intended for a double barreled pump. But 
for a fingle barrel only one piece is ufed, reprefented by 
baa, the double piece being cut off at the dotted 
line a a. In this piece is a female ferew to receive 
the end of a long brafs tube, to which a bladder (if 
fufficient for the experiment of condenfation), or a 
glafs, properly fecured for this purpofe, muft be 
ferewed. Then the air which is abftrafled from the 
receiver on the pump-plate will be forced into the blad¬ 
der or glafs. But if the pump be double, the appa¬ 
ratus fig 8. is jifed, and the long brafs tube ferewed on 
at c. 

Fig. 9. and 10. reprefent the two gages, which will 
be fufficiently explained afterwards. Fig. 9. is ferewed 
into cb, or into the ferew at the other end of c fig 7. 
and fig. 10. into the ferew a b fig. 7. 

If it be ufed as a fingle pump, either to rarefy or 
condenfe, the ferew K, which fallens the rack to the 
pifton-rod H, muft be taken out. Then turning the 
winch till H is depreffed as low as poffible, the machine 
will be fitted to exhauft as a fingle pump ; and if it be re¬ 
quired to condenfe, the direction in n° 8. muft be ob- 
ferved with regard to the tube T, and fig. 8. 

“ I took (fays Mr Cuthbertfon) two barometer-tubes 
of an equal bore with that fixed to the pump. Thefe 
“were filled with mercury four times boiled. They were 
then compared, and Hood exaflly at the fame height. 
The mercury in one of them was boiled in it four times 
more, without making any change in their height; they 
were therefore judged very perfect. One of thefe was 
immerfed in the cittern of the pump-gage, and fattened 
in a pofition parallel to it, and a Aiding fcale of one 
inch was attached to it. This fcale, when the gage 
is ufed, muft have its upper edge fet equal with the 
furface of the mercury in the boiled tube after ex- 
hauftion, and the difference between the height of the 
mercury in this and in the other barometer tube may 
be obferved to the T 4 T of an inch; and being clofe 
together, no error arifes from their not being exaflly 
vertical, if they are only parallel. This gage will be 
better underftood by infpefling fig. 10. 


“ I ufed a fecond gage, which I fliall call a double Air-i>ump> 
fyphon. See Plate CCCCIX. fig. 9. This was alfo v * 

prepared with the utmoit care. I had a fcale for mea- 
furing the difference between the height of the co¬ 
lumns in the two legs. It was an inch long, and 
divided as the former, and kept in a truly vertical pofi¬ 
tion by fufpending it from a point with a weight hung 
to it, as reprefented in the figure.' Upon comparing 
thefe two gages, I always found them to indicate the 
fame degree of rarefaflion. I alfo ufed a pear-gage, 
though the moft imperfect of all, in order to repeat the 
curious experiments of Mr Nairn and others.” 

When experiments require the utmoft rarefying 
power of the pump, the receiver muft not be placed 
on leather, either oiled or foaked in water, as is ufually 
dene. The pump-plate and the edge of the receiver 
muft be ground very flat and true, and this with very 
fine emery, that no roughnefs may remain. The plate 
of the pump muft then be wiped very clean and very 
dry, and the receiver rubbed with a warm cloth till it 
become eleflrical. The receiver being now fet on the 
plate, hog’s lard, either alone or mixed with a little 
oil, which has been cleared of water by boiling, muft; 
be fmeared round its outfide edge. In this condition 
the pump will rarefy its utmoft, and what Hill remains 
in the receiver will be permanent air. Or a little of this 
compofition may be thinly fmeared on the pump-plate; 
this will prevent all rifk of fcratching it with the edge 
of the receiver. Leather of very uniform thicknefs, 
long dried before a fire, and well foaked in this com¬ 
pofition, which muft be cleared of all water by the 
firft boiling, will anfwer very well, and is expeditious, 
when receivers are to be frequently fliifted. O.her 
leathers fhould be at hand foaked in a compofition con¬ 
taining a little rofin. This gives it a clamminefs which; 
renders it impermeable to air, and is very proper at a’l 
joints of the pump, and all apparatus for pneumatic ex¬ 
periments. As it is impoffible to render the pear-gage 
as dry as other parts of the the apparatus, there will be 
generally fome variation between this and the other 
gages. 

When it is only intended to fiiow the utmoft power 
of the pump, without intending to afeertain the quality 
of the refidum, the receiver may be fet on wet leather.. 

If, in this condition/the air be rarefied as far as poffible, 
the fyphon and barometer gage will indicate a lefs de¬ 
gree of rarefaflion than in the former experiments. 

But when the air is let in again, the pear-gage will point 
out a rarefaflion fome thoufands of times greater than it 
did before. If the true quality of permanent air after 
exhauftion he required, the pear-gage will be neareft the 
truth: for when the air is rarefied to a certain degree, 
the moiftened leather emits an expanfible fluid, which, 
filling the receiver, forces out the permanent air; and 
the two firft gages indicate a degree of exhauftion 
which relates to the whole elaftic matter remaining in 
the receiver, vk. to the, expanfible fluid together with 
the permanent air; whereas the pear-gage points out 
the degree of exhauftion, with relation to the permanent 
air alone, which remains in the receiver; for by the pref- 
fure of the air admitted into the receiver, the elaftic va¬ 
pour is reduced to its former bulk, which is impercepti¬ 
ble. 

Many bodies emit this elaftic fluid when the preffure 
of the air is much diminiflied ; a piece of leather, in its 

ordinary 
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Air-pump, ordinary damp (late, about an inch fquare, or a bit of 

— v green or dry wood, will fupply this for a great while. 

When fuch fluids have been generated in any expe¬ 
riments, the pump mull be carefully cleared of them, 
for they remain not only in die receiver, but in the 
barrels and paffages, and will again expand when the 
exhauftion has been carried far. 

The bed method of clearing the pump is to take a 
very large receiver, and, ullng every precaution to ex- 
haull it as far as poffible. Then the expanfible matter 
lurking in the barrels and paffes will be diffufed through 
the receiver alfo, or will lie carried off along with its 
air. It will be as much rarer than it was before, as the 
aggregate capacity of the receiver barrels and paffes is 
larger than that of the two laft. 

The performance of the pump may be judged of from 
the four following experiments. 

The two gages being fcrewed into their places, and 
the hole in the receiver-plate {hut up, the pump was 
made to exhauft as far as it could. The mercury in 
the legs of the fyphon was only x ‘ t of an inch out of 
the level, and that in the boiled barometer-tube of 
an inch higher than in the one fcrewed to the pump. 
A ftandard barometer then flood at 30 inches, and 
therefore the pump rarefied the permanent air 1200 
times. This is twice as much as Mr Nairn found Mr 
Smeaton’s do in its bell date. Mr Cavallo feems dif- 
pofed to give a favourable (while we mud fuppofe 
it a jud) account of Haas and Hurter’s pump, and 
it appears never to have exceeded 600 times. Mr 
Cuthbertfon has often found die mercury within 
of an inch of the level in the fyphon-gage, indicating 
a rarefaflion of 3000. 

- To one end of a glafs tube, 2 inches diameter and 
30 inches long, was fitted a brafs cap and collar of 
leather, through which a wire was inferted, reaching 
about two inches within the tube. This was connected 
with the conductor of an eleCtric machine. The other 
end was ground flat and fet on the pump-plate. When 
the gages indicated a rarefaction of 300, the light be¬ 
came deady and uniform, of a pale colour, though a 
little tinged with purple; at 600 the light was of a 
pale dufky white 5 when 1 200 it difappeared in the 
middle of the tube, and the tube conducted fo well 
that the prime conductor only gave fparks fo faint and 
fhort as to be fcarcely perceptible. After taking off 
the tube, and making it as dry as poffible, it was again 
connected with the conductor, which was giving fparks 
two inches long. When the air in it was rarefied ten 
times, the fparks were of the fame length. Sometimes 
a pencil of light darted along the tube. When the 
rarefaction was 20, the fpark did not exceed an inch, 
and light dreamed the whole length of the tube. When 
the rarefaction was 30, the fparks were half an inch, 
and the light rulhed along the tube in great dreams. 
When the rarefaction was too, the fparks were about' 
long, and the light filled the tube in an uninterrupted 
body. When 300, the appearances were as before. 
When 600, the fparks were T V, and the light was of 
a faint white colour in the middle, but tinged with 
purple toward the ends. When 1200, the light was 
hardly perceptible in the middle, and was much fainter 
at the ends than before, but dill ruddy. When 1400, 
•which was the mod the pump could produce, fix inches 
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of the middle of the tube were quite dark, and the ends Air-ptimpf 
free of any tinge of red, and the fparks did not exceed s ~ v 
■ of an inch. 

f 158 

We trud that our readers will not be difpleafed with Th= belt 
the preceding hidory of the air-pump. The occafional im prove- 
information which it gives will be of great ufe to every 
perfon much engaged in pneumatic experiments, arid j )um p j iave 
help him in the contrivance and condruCtion of the ne- been made 
ceffary apparatus. » n Britain, 

We may be indulged in one remark, that although 
this noble indrument originated in Germany, all its 
improvements were made in Britain. Both the mecha¬ 
nical and pneumatical principles of Mr Boyle’s cOn- 
druftion were extremely different from the German, 
and, in refpeCt of expedition arid copveniency, much fu- 
perior. The double barrel and gage by Hawkeibee were 
capital improvements, 2nd on principle; and Mr Smea¬ 
ton’s method of making the pidon work in rarefied air 
made a complete change in the whole procefs. ^ 

Aided by this' machine, we can make experiments utility of 
eftablifliing and illudrating the gravity and eladicity of the air- 
the air in a much more perfpicuous manner than could P um Ps 
be done by the fpontaneous phenomena of nature. jgo 

11 allows us in the fird place to fhow the materiality Experi- 
of air in a very diftindt manner. Bodies cannot move ments to 
about in the atmolphere without difplacing it. This Ibow this, 
requires force; and the refidance of the air always di- utl lt Y' 
miniflies the velocity of bodies moving in it. A heavy- 
body therefore has the velocity of its fall diminifhed; 
and if the quantity of air difplaced be very great, the 
diminution will be very confiderable. This is the rea- 
fon why light bodies, fuch as feathers, fall very flowly. 

Their moving force is very fmall, and can therefore 
difplace a great quantity of air only with a very fmall 
velocity. But if the fame body be dropped in vacuo, 
when there is no air to be difplaced, it falls with the 
whole velocity competent to its gravity. Fig. 29. 

Plate CCCCil. reprefents an apparatus by which a 
guinea and a downy feather are dropped at the fame in- 
ftant by opening the forceps which holds them by means 
of the flip-wire in the top of the receiver. If this be done 
after the air has been pumped* out, the guinea and the 
feather will be obferved to reach the bottom at the fame 
inflant. 

Fig. 30. reprefents another apparatus for fhowing the 161 
fame thing. It confifls of two fets of brafs vanes put in 
feparate axles, in the manner of windmill fails. One fet 
has their edges placed in the direction of their whirling 
motion, that is, in a plane to which the axis is perpendi- 7 
cular. The planes of the other fet pafs through the 
axis, and they are therefore trimmed fo as diredtly to 
front the air through which they move. Two fprings 
aft upon pins projedting from the axis; and their drength 
or tendons arefo adjuded, that when they are difengaged 
in vacuo , the two fets continue in motion equally long. 

If they are difengaged in the air the vanes which beat 
the air with their planes will dop long before thofe whifch 
cut it edgewife. 

We can now abdradt the air almod completely from *6^ 
a dry veffel, fo as to know the precife weight of the 
air which filled it. The fird experiment we have of 
this kind, done with accuracy, is that of Dr Hooke, 

Feb. 10. 1^664, when he found 114 pints of air to 

weigh 
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One pint of water was 8 T r 


ounces. 


Air-pump, weigh 945 grains. 

' - - This gives for the fpecific gravity of air very 

nearly. 

Since we are thus immerfed in a gravitating fluid, it 
follows, that every body preponderates only with the ex- 
cefs of its own weight above that of the air which it 
difplaces ; for every body lofes by this immerfion the 
weight of the difplaced air. A cubic foot lofes about 
521 grains in frofty weather. We fee balloons even 
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The effect 
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the weight 
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immerfed 
in it. 
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rife in the air, as a piece of cork rifes in water. A 
mafs of water which really contains 850 pounds will 
load the fcale of a balance with 849 only, and will be 
balanced by about 849 J pounds of brafs. This is 
evinced by a very pretty experiment, reprefented in 
fig. 31. A fmall beam is fufpended within a receiver. 
To one end of the beam is appended a thin glafs or 
copper ball, clofe in every part. This is balanced by 
a fmall piece of lead hung on the other atm. As the 
air is pumped out of the receiver, the ball will gradu¬ 
ally preponderate, and will regain its equilibrium when 
the air is re-admitted. 

Some naturalifts have propofed, and adlually ufed, a 
large globe of light make, fufpended at a beam, for a 
barometer. If its capacity is a cubic foot, grains 
will indicate the fame change that is indicated by A 
of an inch of an ordinary barometer. But a veffel of 
this fize will load a balance too much to leave it diffi¬ 
dently fenfible to fmall changes of denfity. Befides, 
it is affedted by heat and cold, and would require a 
very troublefome equation to corredl their effedts. 

It may perhaps be worth while to attend to this in 
buying and felling precious commodities; fuch as pearls, 
diamonds, filk, and fome drugs. As they are generally 
fold by brafs or leaden weights, the buyer will have 
fome advantage .when the air is heavy and the barome¬ 
ter high. On the other hand, he will have the advan¬ 
tage in buying gold and mercury when the air is light. 
It is needlefs to confine this obfervation to precious 
commodities, for the advantage is the fame in all in 
proportion to their levity. 

There is a cafe in which this obfervation is of confe- 
quence to the philofopher: we mean the meafuring of 
time by pendulums. As the accelerating force on a 
pendulum is not its whole weight, but the excefs of its 
weight over that of the difplaced air, it follows that a 
pendulum will vibrate more {lowly in the air than in -va¬ 
cuo. A pendulum compofed of lead, iron, and brafs, 
may be about 8400 times heavier than the air which 
it difplaces when the barometer is at 30 inches and 
the thermometer at 32 0 , and the accelerating force will 
be diminiffied about This will caufe a fecond 

pendulum to make about five vibrations lefs in a day 
than it would do in vacuo. In order therefore to de¬ 
duce the accelerative power of gravity from the length 
of a pendulum vibrating in the air, we muft make an 
allowance of o", 17, or T ' s 7 5 of a fecond, per day for 
every inch that the barometer (lands lower than 30 
inches. But we muft alfo note the temperature of the 
air ; beeaufe when the air is warm it is lefs denfe when 
fupporting by its elafticity the fame weight of atmo- 
fphere, and we mull know how much its denfity is di- 
minifhed by an increafe of temperature. The corredlion 
is dill more complicated ; for the change of denfity af- 
f efts the reftftance of the air, and this affedts the time 
of the vibration, and this by a law that is not yet well 


afcertained. As far as we can determine from any ex- Air-pump* 
periments that have been made, it appears that the ' v " 
change arifing from the altered refinance takes off about 
f of the change produced by the altered denfity, and 
that a feeond pendulum makes but three vibrations a 
day more in vacuo than in the open air. This is a very 
unexpedled refult; but it muft be owned that the expe¬ 
riments have neither been numerous nor very nicely 
made. 

The air-pump alfo' allows us to fhow the effedls of the 
air’s preffure in a great number of amufing and inftruc- 
tive phenomena. 

When the air is abftradled from the receiver, it is E X p er r 
ftrongly preffed to the pump-plate by the incumbent meuts to 
atmofphere, and it fupports this great preffure in con- flmw the 
fequence of its circular form. Being equally compreffed 
on allfides, there is no place where it (hould give way ®effure 
rather than another; but if it be thin, and not very 
round, which is fometimes the cafe, it will he crufhed 
to pieces. If we take a fquare thin phial, and apply 
an exhaufling fyringe to its mouth, it will not fail be¬ 
ing crufhed. 

As the operation of pumping is fomething like 
fucking, many of tbefe phenomena are in common dif- 
courfe afcribed to fudlion, a word much abufed; and 
this abufe mifleads the mind exceedingly in its contem¬ 
plation of natural phenomena. Nothing is more ufual 
than to fpeak of the fudlion of a fyringe, the fudlion 
and draught of a chimney, See. The following expe¬ 
riment puts the true caufe of the ftrong adhefion of the 
receiver beyond a doubt. 

Place a fmall receiver or cupping-glafs on the pump- 
plate without covering the central hole, as reprefented 
in fig. 32. and cover it with a larger receiver. Exhaufl 
the air from it; then admit it as fuddenly as poffible. 

The outer receiver, which after the rarefadlion adhered 
ftrongly to the plate, is now loofe, and the cupping- 
glafs will be found llicking fad to it. While the rare¬ 
fadlion was going onpnhe air in the fmall receiver alfo 
expanded, efcaped from it, and was abftradled by the 
pump. When the external air was fuddenly admitted, 
it preffed on the fmall receiver, and forced it down to 
the plate, and thus fhut up all entry. The fmall re¬ 
ceiver muft now adhere; and there can be no fudlion, 
for the pipe of the pump was on the outfide of the. 
cupping-glafs. 

This experiment.fometimes does not fucceed,becauf& 
the air fometimes finds a paffage under the brim of the- 
cuping-glafs. But if the cuping-glafs be preffed 
down by the hand on the greafy leather or plate, every 1 
thing will be made fmooth, and the glafs will be fo little 
raifed by the expanfion of its air during the pumping, 
that it will inflantly clap clofe when the air is. re-ad¬ 
mitted. 

In like manner, if a thin fquare phial be furniflied 
with a valve, opening from within, but (hutting when 
preffed from without, and if this phial be put under a 
receiver, and the air be abftradled from the receiver, the 
air in the phial will expand during the rarefadlion, will 
efcape through the valve, and he at lad in a very rare¬ 
fied (late within the phial- If the air be now admitted 
into the receiver, it will prefs on the flat fides of the 
included phial and crufh it to pieces. See fig. 33. 

If a piece of wet ox-bladder be laid over the top of 
a receiver whofe orifice is about four inches wide,, and l6 9 
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Air-pump, the air be exhaufted from within it, the incumbent at- 
' v mofphere will prefs down the bladder into a hollow 

Plate form, and then burft it inward with a prodigious noife. 
eCCClII. See fig. 34. CJr if a piece of thin flat glafs be laid over 
the receiver, with an oiled leather between them to 
make the jundlure air-tight, the glafs will be broken 
downwards. This mu ft be done with caution, becaufe 
the pieces of glafs fometirr.es fly about yith great force. 

170 If there be formed two hemifpherical cups of brafs, 
with vfery flat thick brims, and one of them be fitted 
with a neck and ftopcock, as reprefented by fig. 3 y. 
the air may be abftraded from them by fcrewing the 
neck into the hole in the pump plate. To prevent the 
infatuation of air, a ring of oiled leather may be put 
between the rims. Now unfcrew the fphere from the 
pump, and fix hooks to each, and fufpend them from a 
flrong nail, and hang a fcale to the loweft. It wiil re¬ 
quire a ccnfiderable weight to feparate them ; namely, 
about 15 pounds for every fquare inch of the great 
circle of the fphere. If this be four inches diameter, 
it will require near 190 pounds. This pretty experi¬ 
ment was firft made by Otto Guericke, and on a very 
.great fcale. His fphere was of a large fize, and, when 
exhaufted, the hemifpheres could net be drawn afunder 
by 2ohorfes. It was exhibited, along with many others 
equally curious and magnificent, to the emperor of 
Germany and his court, at the breaking up of the diet 
of Rati&on in 165 4. 

171 If the loaded fyringe mentioned in n° 16. be fufpend- 
ed by its pifton from the hook in the top plate of the 
receiver, as in fig. 36. and the air be abftraded by the 
pump, the fyringe will gradually defeend (becaufe the 
elaflicity of the air, which formerly balanced the pref- 
fure of the atmofphere, is now diminilhed by its expan- 
lion, and is therefore no longer able to prefs the fyringe 
to the piflon), and it will at laft drop off. If the air 
be admitted before this happens, the fyringe will imme¬ 
diately rife again. 

Screw a fhort brafs pipe into the neck of a tranfper- 
ter, n° 107. on which is fet a tall receiver, and immerfe 
it into a ciftern of water. Cn opening the cork the' 
preffure of the air on the furface of the water in the 
ciftern will force it up through the pipe, and caufe it 
to fpout into the receiver with a ftrong jet, becaufe 
there is no air within to balance by its elafticity the 
preffure of the atmofphere. See fig. 37. 

,, s ^ e 3 ans . It is in the fame way that the gage of the air pump 
efthis performs its office. The preffure of the atmofphere 
preffurethe raifes the mercury in the gage till the weight of the 
gage of an mercury, together with the remaining elafticity of the 
air-pump a ; r ; n t ] ie receiver, are in equilibrio with the whole 
aus ’ preffure of the atmofphere : therefore the height and 
weight of the mercury in the gage is the excels of the 
weight of the atmofphere above the elafticity of the in¬ 
cluded air; and the deficiency of this height from that 
of the mercury in the Toricellian tube is the meafure 
of this remaining elafticity. 

If a Toricellian tube be put under a tall receiver, as 
7 Ihownin fig. 38. and the air be exhaufted, the mercury- 
in the tube will defeend while that in the gage will rife ; 
and the fum of their heights will always be the fame, 
that is, equal to the height in an ordinary barometer. 
The height of the mercury in the receiver is the effeff 
and meafure of the remaining elafticity of the included 
air, and the height in the pump-gage is the unbalanced 
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preffure of the atmofphere. This is a very inftnictive Air pump# 
experiment, perfectly fimilar to Mr Auzout’s, mention- ' ' 

ed in n° 34. and completely eftablifties and illuftrates 
the whole doctrine of atmofpheric preffure. rys 

We .get a fimilar illuftration and confirmation (if Water rifts 
fuch a thing be now' needed) of the caufe of the rife of * n l ,um P s . 
water in pumps, by fcrewing a fyringe into the top 
plate of a receiver, which fyringe has a ffiort glafs pipe 
plunging into a fmall cup of water. See fig. 39. When 
the pifton-rod is drawn up, the water* rifes in the glafs 
pipe, as in any other pump, of which this is a minia¬ 
ture reprefentation. But if the air has been previoufly 
exhaufted from the receiver, there is nothing to prefs 
on the water in the little jar; and it will riot rife in the 
glafs pipe though tire pifton of the fyringe .be drawn 
to the top. . 

Analagous to the rife of water in pumps is its rife an d moves 
and motion in fyphons. Suppofe a pipe ABCD, fig. 40. in Typhous, 
bent at right angles at B and C, and having its two 
ends immerfed in the cifterns of water A and D.. Let 
the leg CD be'longer than the leg BA, and let the 
whole be full of water. The water is preffed upwards 
at A with a force equal to the weight of the column 
of air EA reaching to the top of the atmofphere ; but 
it is preffed downwards by the w'eight of the column 
of water I^A. The water at E is preffed downwards 
by the weight of the column CD, and upwards by the 
weight of the column of air FD reaching to the top 
of the atmofphere. The two columns of air differ, very- 
little in their weight, and may without any fenfible 
error be confidered as equal. Therefore there is a fu- 
periority of preffure downwards at D, and the water 
will flow out there. The preffure of the air will raife 
the water in tire Leg AB, and thus the dream will be 
kept up till the veffel A is emptied as low as the orifice of 
the leg BA, provided the height of AB is not greater 
than what the preffure of the atmofphere can balance, 
that is, does not exceed 32 or 33 feet for water, 30 
inches for mercury, &c. 

A fyphon then will always run from that veffel whole 
furface is higheft; the form of the pipe is indifferent, 
becaufe the hydroftatical preffures depend on the verti¬ 
cal height only. It muft be filled with water by fome 
other contrivance, fuch as a funnel, or a pump ap¬ 
plied a-top ; and the funnel muft be flopped up, other- 
wife the air would get in, and the water would fall in 
both legs. 

If the fyphon have equal legs, as in fig. 41. and be 177 
turned up at the ends, it will remain full of water, and 
be ready for ule. It need only be dipped into any vel- 
fel of water, and the water will then flow out at the 
other end of the fyphon, This is called the Wirtinberg 
fyphon, is reprefented in, fig. 41. Syphons will af¬ 
terwards be confidered more minutely under the title of 
Pneumatical Engines , at the end of this article. 178 

What is called the fyphon fountain, conftrufted on this Thefypho® 
principle, is fhown in fig. 42. where AB is a tall re- fountain ' 
ceiver, (landing in a wide bafon DE, which is fup- 
ported on the pedeftal II by the hollow pillar FG. In 
the centre of the receiver is a jet pipe C, and in the 
top a ground ftopper A . Near the bafe of the pillar 
is a cock N, and in the pedeftal is another cock O. 

Fill the bafon DE withwater within half an inch of 
the brim. Then pour in water at the top of the re¬ 
ceiver (the cock N being (hut) till it is about half full, 

and 
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®Wperl- an( j then put in the ftopper. A little water will run 
Air ° n out * nt0 ve ^ DE. But before it runs over, open 

lr ’ c ' the cock N, and the water will run into the ciftern H; 

and by the time that the pipe C appears above water, 
a jet will rife from it, and continue as long as water 
is fupplied from the bafon DE. The paflage into the 
bafe ciftern may be fo tempered by the cock N that the 
water within the receiver lhall keep at the fame height, 
and what runs into the bafe may be received from the 
cock O into another velfel, and returned into DE, to 
keep up the ftream. 

This pretty philofophical toy may be conftrucled in 
the following manner. BB, fig. 42. n° 2. is the ferril 
or cap into which the receiver is cemented. From its 
and opera- centre defeends the jet pipe C a, Hoping outwards, to 
tion. give room for the difeharging pipe b d of larger diameter, 
whofe lower extremity d fits tightly into the top of the 
hollow pillar FG. 

Ti e operation of the toy is eafily underftood. Sup- 
pofe the diftanee from C to H (n° 1.) three feet, which 
is about T ‘ T of the height at which the atmofphere would 
fupport a column of water. The water poured into 
AB would defeend through FG (the hole A being 
lhut) till the air has expanded T \, and then it would 
ftop. If the pipe C a be now opened, the preflure of 
the air on the furface of the water in the ciftern DE 
will caufe it to fpout through C to the height of three 
feet nearly, and the water will continue to defeend 
through the pipe FG. By tempering the cock N fo as to 
allow the water to pafs through it as faft as it is fupplied 
by the jet, theamufementmay be continued a longtime. 
It will ftop at la ft, however; becaufe, as the jet is made 
into rarefied air, a little air will be extricated from the 
water, which will gradually accumulate in the receiver, 
and diminifh its rarefaction, which is the moving caufe 
of the jet. This irdeed is an inconvenience felt in every 
employment of fyphons, fo much the more remarkably 
as their top is higher than the fut face of the water in the 
ciftern of fupply. 

Cafes of this employment of a fyphon are not unfre- 
quent. When water colledted at A (fig. 43.) is to be 
conduced in a pipe to C, fituated in a lower part 
of the country, it fometimes happens, as between 
Lochend and Leith, that the intervening ground is 
higher than the fountain-head as at B. A forcing pump 
is eredted at A, and the water forced along the pipe. 
Once it runs out at C, the pump may be removed, and 
the water will continue to run on the fyphon principle, 
provided BD do not exceeed 33 feet. But the water in 
that part of the conduit which is above the horizontal 
plane AD, is in the fame ftate as in a receiver of rarefied 
air, and gives out fome of the air which is chemically 
united with it. This gradually accumulates in the ele¬ 
vated part of the conduit, and at laft choaks entirely. 
When this happens, the forcing pump muft again be 
worked. Although the elevation in the Leith conduit is 
only about eight or ten feet, it will feldorartrrt for 12 
hours. N. B. Tins air cannot be difeharged by the ufual 
air-cocks; for if there were an opening at B, the air 
would rulh in, and immediately ftop the motion. 

This combination of air with water is very diftindfly 
feen by means of the air-pump. If a fmall glafs con¬ 
taining cold water, frefti drawn from the fpring be ex¬ 
po fed, as in fig. 44, under the receiver, and the air 
Vol. XV. 
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rarefied, fmall bubbles will be obferVed to form on the Elafticity, 

inner furface of the glafs, or on the furface of any body ( _ 

immerfed in it, which will increafe in fi/.c, and then Plate 
detach themfelves from the glafs and reach the topjCCCCIV. 
as the rarefadtion advances, the whole water begins to 
fhow very minute air-bubbles rifing to the top ; and this 
appearance will continue for a very long time, till it be 
completely difengaged. Warming the water will occa- 
ficn a ftilt farther reparation of air, and a boiling heat 
will feparate all that can be difengaged. The reafon 
afiigned for thefe air-bubbles firft appearing on the fur¬ 
face of the glafs, See. is, that air is attradled by bodies, 
and adheres to their furface. This may be fo. But it 
is marc probably owing to the attradlion of the water for 
the glafs, which caufes it to quit the air which it he'd 
in folution, in the fame manner as we fee it happen when 
it is mixed with fpirits-of-wine, with vitriolic acid, &c. 
or when falts or fugar are diffolved in it. For if we pour 
out the water which has been purged of air by boiling itt 
■vacuo, and fill the glafs with frefh water, we fhall obferve 
the fame thing, although a film of the purified water was 
left adhering to the glafs. In this cafe there can be no 
air adhering to the glafs. 

Water thus purged of air by boiling (or even with- 18* 
out boiling) in vacuo, will again abforb air when ex- 
pofed to the atmofphere. The beft demonftration of 
this is to fill with this water a phial, leaving about the 
fize of a pea not filled. Immerfe this in a veflel of water, 
with the mouth undermoft, by which means the air- 
bubble will mount up to the bottom of the phial. Af¬ 
ter fome days ftanding. in this condition, the air-bubble 
will be completely abforbed, and the veflel quite filled 
with water. 

The air in this ftate of chemical folution has loft its 
elafticity, for the water is not more compreffible than 
common water. It is alfo found that water brought up 
from a great depth under ground contains much more 
air than water at the furface. Indeed fountain waters 
differ exceedingly in this refpedt. The water which now 
comes into the city of Edinburgh by pipes contains fo 
much as to throw it into a confiderable ebullition in vacuo. 

Other liquors contain much greater quantities of elaftic 
fluids in this loofely combined ftate. A glafs of beer 
treated in the fame way will be almoft wholly converted 
into froth by the efcape of its fixed air, and will have 
loft entirely the prickling fmartnefs which is fo agreeable, 
and it become quite vapid. 

The air-pump ^ives us, in the next place, a great va- And illn- 
riety of experiments illuftrative of the air’s elafticity and ftrates the 
expanfibility. The very operation of exhauftion, as it air's elaf- 
is called, is an inftance of its great, and hitherto un- tic ‘ty aiid 
limited, expanfibility. But this is not palpably exhibited ^ an ’** 
to view. The following experiments fhow it moft di- 
ftindtly. ‘ _ lS+ 

1 ft. Put a flaccid bladder, of which the neck is Kacperi- 
firmly tied with a thread, under a receiver, and work ments 
the pump. The bladder will gradually fwell, and will fhowing 
even be fully diftended. Upon readmitting the air thefc P r# * 
into the receiver, the bladder gradually collapfes again 1>crUcs ‘ 
into its former dimenfion;: while the bladder is flaccid, 
the air within it is of the fame denfity and elafticity 
with the furrounding air, and its elafticity balances the 
preflure of the atmofphere. When part of the air 
of the receiver is abftradted, the remainder expands fo 

P as 
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Experi • as mil to fill the receiver: but by expanding, its elafti- 
m A'r ° n C ’ t ^ r * s P la!nl ) r diminifhed ; for we fee by the faft, that 
^ the elaflicity of the air of the receiver no longer balan¬ 
ces the elaflicity of that in the bladder, as it no longer 
keeps it in its dimenfions. The air in die bladder ex¬ 
pands alfo: it expands till its diminifhed elaflicity is again 
in equilibrio with the diminifhed elaflicity of the air in 
the receiver; that is, till its denflty is the fame. When 
all the wrinkles of the bladder have difappeared, its air 
can expand no more, although we continue to diminifh 
the elaflicity of the air of the receiver by further rare¬ 
faftion. The bladder now tends to burft; and if it be 
pierced by a point or knife fattened to the flip-wire, the 
air willrufh out and the mercury defcend rapidly in the 
g a ge. 

1 If a phial or tube be partly filled with water, and im- 
merfed in a veffel of water with the mouth downwards, 
the air will occupy the upper part of the phial. If this 
apparatus be put under a receiver, and the, air be ab¬ 
ftrafted, the air in the phial will gradually expand, al¬ 
lowing the water to run out by its weight till the fur- 
face of the water be on a level within and without. 
When this is the cafe, we mult grant that the denfity 
and elaflicity of the air in the phial is the fame with that 
in the receiver. When we work the pump again, we 
fhall obferve the air in the phial expand flill more, and 
come out of the water in bubbles. Continuing the ope¬ 
ration, we fhall fee the air continually efcaping from the 
phial: when this is over, it fhows that the pump can ra¬ 
refy no more. If we now admit the air into the receiver, 
we fhall fee the water rife into the phial, and at lafl 
almoft completely fill it, leaving only a very fmall bubble 
of air at top. This bubble had expanded fo as to fill 
Slate the whole phial. See this reprefented in fig. 45. 

CCCIV. Every one mull have obferved a cavity at the big end 
18$ 0 f an e gg between the fhell and the white. The white 
and yolk are contained in a thin membrane or bladder 
which adheres loofely to the fhell, but is detached from 
it at that part; and this cavity increafes by keeping the 
egg in a dry place. One may form a judgment of its 
fize, and therefore of the freflmefs of the egg, by touch¬ 
ing it with the tongue; for the fhell, where it is not in 
contaft with the contents, will prefently feel warm, be¬ 
ing quickly heated by the tongue, while the reft of the 
egg will feel cold. 

If a hole be made in the oppofite end of the egg, and 
it be fet on a little tripod, and put under a receiver, 
the expantton of the air in the cavity of the egg 
will force the contents through the hole till the egg 
be quite emptied : or, if nearly one half of the egg be 
taken away at the other end, and the white and yolk 
taken out, and the fhell be put under a receiver, and 
the air abftrafted, the air in the cavity of the egg 
will expand, gradually detaching the membrane from 
the fhell, till the air caufes it to fwell 4 out, and gives the 
whole the appearance of an entire egg.—In like man¬ 
ner Ihrivelled apples and other fruits willfwell in vacuo 
by the expantton of the air confined in their cavities. 

If a piece of wood, a twig with green leaves, charcoal, 
platter of Paris, &c. be kept under water in, vacuo, a 
prodigious quantity of air will be extracted; and if we 
readmit the air into the receiver, it will force the water 
into the pores of the body. In this cafe the body will 
not fwim in water as it did before, fhowing that the 
vegetable fibres are fpecifically heavier than water. It 
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is found, however, that the air contained in the pith and Compreffi. 
bark, fuch as cork, is not all extricated in this way ; and , &c, 
that much of it is contained in veficles which have no ^ 
outlet: being fecreted into them in the procefs of vegeta¬ 
tion, as it is fecreted into the air-bladder of fifties, where 
it is generally found in a pretty compretTed ftate, confi- 
derably denfer than thefurrouodingair. The qir-bladder 
of a fifh is furrounded by circular and longitudinal muf- 
cles, by which the fifh can comprefs the air flill further; 
and, by ceafing to aft with them, allow it to fwell out 
again. It is in this manner that the fifh can fuit its 
fpecific gravity to its flotation* in the water, fo as to 
have no tendency either to rife or fink; but if the fifh 
be put into the receiver of an air-pump, the rarefaftion 
of the air obliges the fifh to aft more ftrongly with 
thefe contrafting mufcles, in order to adjuft its fpecific 
gravity ; and if too much air has been abftrafted from 
the receiver, the fifh is no longer able to keep its air- 
bladder in the proper degree of compreffion. It becomes 
therefore too buoyant, and comes to the top of the wa¬ 
ter, and is obliged to ftruggle with its tail and fins in 
order to get down; frequently in vain. The air-bladder 
fometimes burfls, and the fifh goes to the bottom, and 
can no longer keep above without the continual aftion 
of its tail and fins. When fifhes die, they commonly 
float at top, their contraftive aftion being now at an end. 

All this may be illuftrated (but very imperfeftly) by a 
fmall half-blown bladder, to which is appended a bit of 
lead, juft fo heavy as to make it fink in water; when 
this is put under a receiver, and the air abftrafted, the 
bubble will rife to the top ; and, by nicely adjufting the 
rarefaftion, it may be kept at any height. See fig. 46. 

The play-things called Cartejtan devils are fimilar to jgg 
this : they are hollow glafs figures, having a fmall aper¬ 
ture in the lower part of the figures, as at the point of 
the foot; their weight is adjufted fo that they fwim up¬ 
right in water. When put into a tall jar filled to the top, 
and having a piece of leather tied over it they will fink 
in the water, by prefling on the leather with the ball of 
the hand : this, by comprefling the water, forces fome 
of it to enter into the figure and makes it heavier 
than the water; for which reafon it finks, but rifes 
again on removing the preffure of the hand. See fig. 

47. n° 1. and 2. "~ > 

If a half-blown ox-bladder be put into a box, and 
great weights laid on it, and the whole be put under 
a receiver, and the air abftrafted; the air will, by ex¬ 
panding, lift up the weights, though above an hun¬ 
dred pounds. See fig. 48. . 

By fuch experiments the great expanfibility of the Compreffi- 
air is abundantly illuftrated, as its compreftibility was W hy and 
formerly by means of the condenfmg fyringe. We expanfibi- 
now fee that the two fets of experiments form an unin- lltj, „ are ln 
terrupted chain ; and that there is no particular ftate of the drtery 
the air’s-denflty where the compreffibility and expanfi- diffirmlar. 
bihty is remarkably diffimilar. Air in its ordinary ftate 
expands; becaufe its ordinary ftate is a ftate of com- 
predion by the weight of the atmofphere: and if there 
were a pit about 33 miles deep, the air at the bottom 
would probably be as deufe as water ; and if it were 50 
miles deep, it would be as denfe as gold, if it did not be¬ 
come a liquid before this depth : nay, if a bottle with 
its mouth undermoft were immerfed fix miles under 
water, it would probably be as denfe as water; we fay 
probably, for this depends on the nature of its compref- 

fibility 
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fibility; that is, en the relation which fubfifts between 
the compreffion and the force which produces it. 

This is the circumllance < f its conftitution, which we 
now proceed to examine ; and it is evidently a very im¬ 
portant circumftance. We have long ago obferved, 
that the great compreflibility and permanent fluidity of 
air, obferved in a vaft variety of phenomena, is totally 
inexplicable, on the ftippolition that the particles of air 
are like fo many balls of fponge or fo many foot-balls. 
Give to thofe what compreflibility you pleafe, common 
air could no more be fluid than a mafs of clay ; it could 
no more be fluid than a mafs of fuch balls ptelfed into a 
box. It can be demonftrated (and indeed hardly needs 
a demonftration), that before a parcel of fuch balls, juft 
touching each other, can be fqueezed into half their 
■picfent dimenfions, their globular lhape will be entirely 
-gone, and each will have become a perfedl cube, touch¬ 
ing fix other cubes with its whole fprface; and thefe 
cubes will be ftrongly compreffed together, fo that mo¬ 
tion could never be performed through among them by 
any folid body without a very great force. Whereas 
we know that in this ftate air is juft as permeable to 
every body as the common air that we breathe. There 
is no way in which we can reprefent this fluidity to our 
imagination but by conceiving air to confift of particles, 
not only difciete, but diftant from each other, and adu- 
ated by repulfive forces, or fomething analogous to them. 
It is an idle fubterfuge, to which fome naturalifts have 
recourfe, faying, that they are kept afunder by an inter¬ 
vening ether, or elaftic fluid of any other name. This 
is only removing the difficulty a ftep farther off: for 
the elafix'ty of this fluid requires the fame explanation; 
and therefore it is neceffary, in obedience to the rules 
of juft reafoning, to begin the inquiry here; that is, to 
determine from the phenomena what is the analogy be¬ 
tween the diftances of the particles and the repulfive 
forces exerted at thefe diftar ces, proceeding in the fame 
way as in the examination of planetary gravitation. We 
fhall learn the analogy by attending to the analogy be¬ 
tween the compreffing force and the denfity. 

For the denfity depends on the diftance between the 
particles ; the nearer they are to each other, the denfer 
is the air. Suppofe a fqflare pipe one inch wide and 
eight inches long, fhut at one end, and filled with com¬ 
mon air; then fuppofe a plug fo nicely fitted to this 
pipe that no air can pafs by its fides; fuppofe this pi- 
fton thruft down to within an inch of the bottom : it is 
evident that the air which formerly filled the whole pipe 
now occupies the fpace of one cubic inch, which contains 
the fame number of particles as were formerly diffuled 
over eight cubic inches. 

The condenfation would have been the fame if the air 
which fills a cube whofe fide is two inches had been 
fqueezed into a cube of one inch, for the cube of two 
inches alfo contains eight inches. Now, in this cafe it 
is evident that the diftance between the particles would 
be reduced to its half in every diredion. In like manner, 
if a cube whofe fide is three inches, and which therefore 
contains 27 inches, be fqueezed into one inch, the dif¬ 
tance of the particles will be one third of what it was: in 
general the diftance of the particles will be as the cube- 
root of the fpace into which they are compreffed. If 
the fpace be ', T ; T ,&c. of its former dimenfions, 

the diftance of the particles will be i, &c. Now 

the term denfity, in its ftrid feufe, expreffes the vicini¬ 


ty of the particles ; denfi arbores are trees growing near Eomprefli- 
- each other. The meafure of this vicinity theref ->re is bility, &c. 
the true meafure of the denfity ; and when 27 inches of ’ 

air are c; mpreffed into one, we Ihould lay that it is 
three times as denfe; but we fay, that it is 27 times 
denfer. 194 

Denfity is therefore ufed in a fenfe different from its Farther ex- 
ftrideft acceptation: it expreffes the comparative number P* anac ‘ oa - 
of equidiftant parti.les contained in the fame bulk. 

This is alfo abundantly precife, when we compare bodies 
of the fame kind differing in denfity only ; but we alfo 
fay, that gold is 19 times denfer than water, becaufe 
the fame bulk of it is 19 times heavier. This aflertion 
proceeds on the affumption, or the fad, that every ulti¬ 
mate atom of terreftrial matter is equally heavy : a par¬ 
ticle of gold may contain more or fewer atoms of matter 
than a particle of water. In iuch a cafe, therefore, the 
term denfity has little or no reference to the vicinity of 
the particles; and is only a term of comparifon of other 
qualities or accidents. 

But when we fpeak of the refpedive denfities of the 
fame fubftance in its different ftates of compreffion, the 
word denjity is ftridly conneded with vicinity of parti¬ 
cles, and we may iafely take either of the meafures. 

We {hall abide by the common acceptation, and call 
that air eight times as denfe which has eight times as 
many particles in the fame bulk, although the particles 
are only twice as near to each other. 

Thus then we fee, that by obferving the analogy be- The aualo- 
tween the compreffing force and the denfity, we ihall gy- between 
difeover the analogy between the compreffing force and tbecom- 
the diftance of the particles. Now the force which is and 
neceffary for somprefling two particles of air to a cer- t j, e diftance 
tain vicinity is a propel meafure of the elafticity of the of the par- 
particles correfponding to that vicinity or diftance ; for tides, &c. 
it balances it, and forces which balance muft be efteem- 
ed equal.* Elafticity is a diftindive name for that cor- 
pufcular force which keeps the particles at that diftance: 
therefore obfervations made on the analogy between 
the compreffing force and the denfity of air will give us 
the law of its corpufcular force, in the fame way that 
obfervations on the fimultaneous defledions of the pla¬ 
nets towards the fun give us the law of celeftial gravi¬ 
tation. 

But the fenfible compreffing forces which we are able *9* 
to apply is at once exerted on unknown thoufands of 
particles, while it is the law of adion of a ftngle par¬ 
ticle that we want to difeover. We muft therefore 
know the proportion of the numbers of particles on which 
the compreffing force is exerted. It is eafy to fee, that 
fince the diftance of the particles is as the cube root of 
the denfity inverfely, the number of particles in pbylical 
contad: with the compreffing furface muft be as the 
fquare of this root. Thus , when a cube of 8 inches is 
compreffed into one inch, and the particles are twice as 
near each other as they were before, there muft be four 
times the number of particles in contad; with each of 
the fides of this cubical inch ; or, when we have pufiied 
down the fquare pifton of the pipe fpoken of above to 
within an inch of the bottom., there will be four times 
the number of particles immediately contiguous to the 
pifton,, and refilling the compreffion; and in orJer to 
obtain the force really exerted on one particle, and the 
elafticity of that particle, we muft divide the whole com¬ 
preffing force by In like manner, if we have com- 
P 2 preffei 
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preffed air into ,* y of its former bulk, and brought the 

merits on particles to j of their former diftance, vve muft divide 
Air, 


In general if d exprefs the 


the compreffing force by 9. 

1 

denfity,-j—= will exprefs the diftance x of the ...par¬ 
ticles; or d 1 ’ will exprefs the vicinity or real 

denftty; and cN, will exprefs the number of particles 
a thing on the compreffing l'urface : and if f exprefs the 

accumulated external compreffing force, will exprefs 

d r 

the force a thing on one particle; and therefore the 
elafticity of that particle correfponding to the diftance x. 
Experi- We may now proceed toconfider the experiment by 
mients efta- which the law of compreffion is to be eftablifhed. 
blifhing The firft experiments to this purpofe were .thofe made 
the law of jjy ]yj r Boyle, publifhed in 1661 in his Defenfio Doc- 
fion* ,rC ' irtna; de Anris Elatere contra Linum, and exhibited before 
the Royal Society the year before. Mariotte made ex¬ 
periments of the fame kind, which were publifted in 1676 
in his Effa'tfur la Nature de P Air and Traitedes Mouvemens 
des Eaux. The mo ft copious experiments are thofe by 
Sulzer {Mem. Berlin, ix.), thofe by Fontana ( Opufc . 
Phyfico-Maih .), and thofe by Sir George Shuckbourgh 
j j and Gen. Roy. 

Compreffi- In order to examine the compreffibility of air that is 
bility of air not rarer than the atmofphere at the furface of the 
not rarer earth, we employ a bent tube or fyphon A BCD 
than the (fig. 49-), hermetically fealed at A and open at D.. 
at^he herC The ^ 10rt leg AB muft be very accurately divided in 
earth’s fur- t l le proportion of its folid contents, and fitted with a 
face. fcale whofe units denote equal increments, not of length, 
Plate but of capacity. There are various ways of doing this ; 
CCCCIV. but it requires the moft fcrupulous attention, and with¬ 
out this the experiments are of no value. In particu¬ 
lar, the arched form at A muft be noticed. A fmall 
quantity of mercury muft then be poured into the tube, 
and paffed backwards and forwards till it (lands (the 
tube being held in a vertical pofition) on a level at B 
and C. Then we are certain that the included air is 
of the fame denfity - with that of the contiguous atmo- 
fpere. Mercury is now poured into the leg DC, 
which will fill it, fuppofe to G, and will comprefs the 
air into a fmaller fpace AE. Draw the horizontal 
line EF: the new bulk of the compreffed air is evi¬ 
dently AE, meafured by the adjacent fcale, and the ad- 
• dition made to the compreffing force of the atmofphere 

is the weight of the column GF. Produce GF down¬ 
wards to H, till FH is equal to the height (hown by a 
Toricellian tube filled with the fame mercury ; then the 
whole compreffing force is HG. This is evidently 
the meafure of the elafticity of the compreffed air in 
AE, for it balances it. Now p.our in more mercury, 
and let it lie to g, compreffing the air into Ac. Draw 
the horizontal line ef, and make fh equal to FH; then 

AB 

A e will be the new bulk of the comprefled air,- 

A e 

will be its new denfity, and lg will be the meafure of 
the new elafticity. This operation may be extended as 
far as we pleafe, by lengthening the tube CD, and ta¬ 


king care that it be ftrong enough to refift the great omprefli- 
preffure. Great care muft be taken to keep the whole hility, 
in a conftant temperature, becaufe the elafticity of air is 
greatly affedled by heat, and the change by any increafe 
of temperature is different according to its denfity or 
compreffion. ipy 

The experiments of Boyle, Mariotte, Amontons, and Experi- 
others, were not extended to very great compreffions, me,)ts of 
the denfity of the air not having been quadrupled in neither 
any of them; nor do they feem to have been made nicely 
with very great nicety. It may be colledted from them not extend- 
in general, that the elafticity of the air is very nearly ed to very 
proportioned to its denfity; and accordingly this law was g rc ;ft com - 
alraoft immediately acquiefced in, and was called the P reffioB8 « 
Boylean law: it is accordingly affirmed by almoft all 
writers on the fubjedt as exadt. Of late years, how¬ 
ever, there occurred queftions in which it was of im¬ 
portance that this point ffiould be more fcrupuloufly 
fettled, and the former experiments were repeated and 
extended. Sulzer and Fontana have carried them far¬ 
ther than any other. Sulzer compreffed air into 4 of 


its former dimenfions. 
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Confiderable varieties and irregularities are to be ob- Varieties, 
ferved in thefe experiments. It is extremely difficult to &c.in 
preferve the temperature of the apparatus, particularly «pe- 
of the leg AB, which is moft handled. A great quan- rimeKt8, 
tity of mercury muft be employed ; and it does not ap¬ 
pear that philofophers have been careful to have it pre- 
cifely fimilar to that in the barometer, which gives us 
the unit of compreffing force and of elafticity. The 
mercury in the barometer ffiould be pure and boiled - . 

If the mercury in the fyphon is adulterated with bif- 
muth and tin, which it commonly is to a confiderable 
degree, the compreffing force, and confequently the 
elafticity, will appear greater than the truth. If the 
barometer has not been nicely fitted, it will be lower 
than it ffiould be, and the compreffing force will appear 
too great, becaufe the unit is too fmall; and this error 
will be moft remarkable in the fmaller compreffions. 

The greateft fource of error and irregularity in the Heteroge- 
experiments is the very heterogeneous nature of the air neous na-' 
itfelf. Air is a folvent of all fluids, all vapours, and t “ re of the 
perhaps of many felid bodies. It is highly improbable 
that the different compounds ffiall have the fame elafti- fource of 
city, or even the fame law of elafticity : and it is well error, 
known, that air, loaded with water or other volatile 
bodies, is much more expanfible by heat than pure air; 
nay, it would appear from many experiments, that cer¬ 
tain determinate changes both of denfity and of tempe¬ 
rature, caufe air to let go the vapours which it holds in 
folution. Cold caufes it to precipitate water, as appears 
in dew ; fo does rarefadtion, as is feen in the receiver of 
an air-pump. 

In general, it appears that the elafticity of air does T} f 00 - , 
not increafe quite fo faft as its denfity. This will be elafticity* 
beft feen by the following tables, calculated from the does ot 
experiments of Mr Salzer. The column E in each fet increafe fo, 
of experiments expreffes the length of the column GH, yaft as its 
the unit being FH, while the column D expreffes dcnCty ' 
AB * 


AE' 


lit 
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aoi 


ao2 


Ill Set. 

1 2d Set. 

, 3^ B-t- 

D 

E 

D 

E 

! D 

E 

1,000 

1,000 

1,000 

1,000 

j 1,000 

1,000 

1,100 

1,093 

1,236 

1,224 

1,091 

1,076 

1,222 

1,21 I 

: 1,294 

1,288 

1,200 

1,183 

1.375 

1,284 

i ,375 

!>332 

1 »3 3 3 

1,303 

L 5 7 i 

L 559 

1,466 

1,417 

1,500 

1,472 

1,692 

1,669 

i, 57 i 

I > 5 1 5 

L7H 

J .659 

1.833 

1,796 

1,692 

1,647 



2,000 

1,958 

! 2,000 

1,964 

2,000 

1,900 

2,288 

2,130 





2,444 

2,375 

2,444 

2 » 39 2 

2,400 

2,241 

3» x 43 

2,936 

3> r 43 

3,078 

3,000 

2,793 

3,666 

3 » 39 1 

3,666 

3>575 



4,000 

3,706 



4,000’ 

3,631 

4,444 

4,035 

: 4,444 

4»3 20 



4,888 f 4,43 8 





5 , 509 - 

4,922 

5,500 

5,096 



5,882 

5,522 



6,000 

5,297 



7,333 

6,694 







8,000 

6,835 


There appears in thefe experiments fufficient grounds 
for calling in queftion the Boylean law; and the writer 
of this article thought it incumbent on him to repeat 
them with fome precautions, which probably had not 
been attended to by Mr Sulzer. He was particularly 
anxious to have the air as free as poffible from moifture. 
For this purpofe, having detached the fhort leg of the 
fyphon, which was 34 inches long, he boiled mercury 
in it, and filled it with mercury boiling hot. He took 
a tinplate veffel of fufficient capacity, and put into it a 
quantity of powdered quicklime juft taken from the 
kiln; and having clofed the mouth, he agitated the 
lime through the air in the veffel, and allowed it to re¬ 
main there all night. He then emptied the mercury 
out of the fyphon into this veffel, keeping the open end 
far within it. By this means the fhort leg of the fy¬ 
phon was filled with very dry air. The other part 
was now joined, and boiled mercury put into the bend 
of the fyphon; and the experiment was then profecuted 
with mercury which had been recently boiled, and was 
the fame with which the barometer had been carefully 
filled. 

The refults of the experimenes are expreffed in the 
following table. 


Dry Air. 

Moift Air. 

Camp. Air. 

D 

E 

D 

E 

D 

E 

1,000 

1,000 

1,000 

1,000 

1,000 

I,coo 

2,000 

i ,957 

2,000 

1,920 

2,000 

1,909 

3,000 

2,848 

3,000 

2,839 

3,000 

2,845 

4,000 

3-737 

4,00c 

3,726 

1 4,000 

3,718 

5,500 

4 , 93 ° 

5,500 

5,000 

5,500 

5» ,0 4 

6,000 

5,342 

6,000 

5,452 

6,000 

5 , 463 ' 

7,620 

6.490 

7 620 

6,775 

7 620 

6,812- 


made in very damp air on a warm fummer’s morning. 
In thefe it appears that the elafticities are almoft pre- 
cifely proportinn.il to the denltties -J- a fmall conftant 
quantity, nearly 0,11 deviating from this rule chiefly 
between the denlities 1 and 1,5, within which limits we 
have very nearly Dz=E 1,0017 . As this air is nearer 
to the conftitution of atmofpheric air than the former, 
this rule may be fafely folio wed in cafes where a moiphe- 
ric air is concerned, as in meafuring the depths of pits 
by the barometer. 

The third' table {hows the compreffion and elafticity 
of air ftpongly impregnated with the vapours of cam- 
phire. Here the Boylean law appears pretty exaft, or 
rather the elafticity feems to ir.creafe a little fafter than 
the denfity. 

Dr Hooke examined the compreffion of air by im- 
merfing a bottle to great depths in the fea, and weigh¬ 
ing tire water which got into it without any efcape of 
air. But this method was liable to great uncertainty, 
on account of the unknown temperature of the fea at 
great depths. 

Hitherto we have confidered only fuch air as is not 
rarer than what we breathe; we muft take a very dif¬ 
ferent method for examining the elafticity of rarefied 
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Here it appears again in the cleareft manner that the- 
elafticities do not increafe as fall as the denudes, and 
the differences are even greater than in Mr Sulzer’s ex¬ 
periments. 

The fecond table contains the refults of experiments. 


Let gh (fig. 50.) be a long tube, formed a-top into 
a cup, and of fufficient diameter to receive another fmall- 
er tube a f open at firft at both ends. Let the outer 
tube and cup be filled with mercury, which will rife in 
the inner tube to the fame level. Let a f now be Hop¬ 
ped at a. It contains air of the fame denfity and elas¬ 
ticity with the adjoining atmofpher.:. Note exailly the 
fpace a b which it occupies. Draw it up into the pofi- 
tion of fig. 51. and let the mercury (land in it at the 
height de, while ce is the height of the mercury in the 
barometer. It is evident that' the column de is in 
equilibrio between the preffure of the atmofphere and 
the elafticity of the air included in the fpace ad. And 
fince the weight of ce would be in equilibrio with the 
whole preffure of the atmofphere, the weight of cd is 
equivalent to the elafticity of the included air. While 
therefore ce is the meafure of the elafticity of the fur¬ 
rounding atmofphere, cd will be the meafure of the 
elafticity of the included air; and fince the air origi¬ 
nally occupied the fpace ah, and has now expanded in-„ 

Xaad, we have—ffor the meafure of its-clenfity. N. B. 
d \ 

c e and c d are meafured by the perpendicular heights of 
the columns, but ab and ad muft. be meafured by their 
folid capacities. 

By raffing the inner tube ftill higher, the mercury 
will alfo rife higher, and the included air will expand 
ftill farther, and we obtain another cd, and another 
a b f ' ■ 

and in this manner the relation between the den¬ 
fity and elafticity of rarefied air may be difeovered. 

This examination may be managed more eafily by 
means of the air-pump- Suppofe a tube ae (fig. 52.) 
containing a fmall quantity of airab, fet up inaciftern 
of mercury, which is fupported in the tube at the height 
e b, and let ec be the height ofi the. mercury in the ba¬ 
rometer. Let this apparatus be fet under a tubulated 
receiver on the pump-plate, and let gn be the pump- 
gage, and inn be made equal to ce. 

Then, 
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Then, as has been already Ihown, cb is the meafure 
of the elafticity of the air in ab, correlponding to the 
bulk ab. Now let fome air be ab ft rafted from the re¬ 
ceiver. The elafticity of the remainder will be dimi- 
niftied by its expanfion ; and therefore the mercury in 
the tube a e will delcend to fome point d. For the fame 
reafon, the mercury in the gage will rife tofome point 
t y and m o will exprefs the elafticity of the air in the 
receiver. This would fupport the mercury in the tube 
ae at the height er, if the fpace ar were entirely void 
of air. Therefore rd is the effe£l and meafure of the 
elafticity of the included air when it has expanded to 
the bulk ad; and thus its elafticity, under a variety of 
other bulks, may be compared with its elafticity when 
of the bulk a b. When the air has been fo far ab ft raft¬ 
ed from the receiver that the mercury in ae defcends to 
e, then m o will be the precife meafure of its elafticity. 

In all thefe cafes it is necelfary to compare its bulk 
ab with its natural bulk, in which its elafticity balances 
the preffure of the atrriofphere. This may be done by 
laying the tube a e horizontally and then the air will 
collapfe into its ordinary bulk. 

Another eafy method may be taken for this exami¬ 
nation. Let an apparatus abode /(fig. 53-) be made, 
confifting of a horizontal tube ae of even bore, a ball 
dge of a large diameter, and a fwan-neck tube b f Let 
the ball and part of the tube g e b be filled with mer¬ 
cury, fo that the tube may be in the fame horizontal 
plane with the furface de of the mercury in the ball. 
Then feal up the end a, and conneft f with an air pump. 
When the air is abftrafted from the furface de, the air 
in ab will expand into a larger bulk ac, and the mercury 
in the pump-gage will rife to fome diftance below the 
barometric height. It is evident that this diftance, 
without any farther calculation, will be the meafure of 
the elafticity of the air preffing on the furface d e, and 
therefore of the air in ac. 

The moft exaft of all methods is to fufpend in the 
receiver of an air-pump a glafs veflel, having a very 
narroW mouth over a ciftern of mercury, and then ab- 
ftraft the air till the gage rifes to fome determined 
height. The difference e between this height and the 
barometric height determines the elafticity of the air in 
the receiver and in the fufpended veflel. Now lower 
down that veflel by the flip-wire till its mouth is im- 
merfed into the mercury, and admit the air into the re¬ 
ceiver ; it will prefs the mercury into the little veflel. 
Lower it ftill farther down, till the mercury within it 
is level with that without; then flop its mouth, take 
it out and weigh the mercury, and let its weight be <w. 
Subtraft this weight from the weight v of the mer¬ 
cury, which would completely fill the whole veflel; 
then the natural bulk of the air will be v — <w, while 
its bulk, when of the elafticity e in the rarefied receiver, 
was the bulk or capacity w of the veflel. Its denfity 

therefore, correfponding to this elafticity e, was V ~Z?. 

~ tv 

And thus may the relation between the denfity and elafti- 
ticity in all cafes be obtained. 

A great variety of experiments to this purpofe have 
been made, with different degrees of attention, accord¬ 
ing to the intereft which the philofbphers had in the 
refult. Thofe made by M. de Luc, General Roy, Mr 
Trembley, and Sir George Shuckbourgb, are by far 


the moft accurate ; but they are all confined to very’mo- Boylean 
derate rarefaftions. The general refult has been, that the Law> 
elafticity of rarefied air is very nearly proportional to its "" v ' 
denfity. We cannot fay w ; th confidence that any regular 
deviation from this law has been observed, there being 
as many obfervations on one fide as on the other; but 
vve think that it is not unworthy the attention of phi* 
lofophers to determine it with precifion in the cafes of 
extreme rarefaftion, where the irregularities are moft 
remarkable. The great fource of error is a certain ad- 
hefive fluggifluefs of the mercury when the impelling 
forces are very fmall; and other fluids can hardly be 
ufed, becaufe they either fmear the infide of the tube 
and diminifh its capacity, or they are converted into 
vapour, which alters the law of elafticity. M 

Let us, upon the whole, affumethe Boylean law, viz. The Boyle, 
that the elafticity of the air is proportional to its denfity. fMaw may 
The law deviates not in any fenfible degree from the ^ffumed 
truth in thofe cafes which are of the greateft practical 
importance, that is, when the denfity does not much 
exceed or fall ihort of that of ordinary air. 

Let us now fee what information this gives us with Inveftiga* 
refpeft to the aftion of the particles on each other. t,c> ? of the 

The inveftigation is extremely ea'y. We have feen 
that a force eight times greater than tie prelfure of the tie's oneach 
atmofphere will comprefs common air into the eighth other, 
part of its common bulk, and give it eight times its 
common denfity: and in this cale we know, that the 
particles are at half their former diftance, and that 
the number which are now ailing on the furface of the 
pifton employed to comprefs them is quadruple of the 
number which ail on it when it is of the common den- 
lity. Therefore, when this eightfold comprelfing force 
is diftributed over a fourfold number of particles, the 
portion of it which ails on each is double. In like 
manner, when a comprelfing force 27 is employed, 
the air is comprefled into T ’ y of its former bulk, the 
particles are at j of their former diftance, and the force 
is diftributed among 9 times the number of panicles ; 

the force on each is therefore 3. In Ihort, let Abe the 

X 

diftance of the particles, the number of them in any 
given veflel, and therefore the denfity will be as x 3 , 
and the number preffing by their elafticity on its whole 
internal furface will be as Experiment (hows, that 
the comprelfing force is as x } , which being diftributed 
over the number as x% will give the force on each as x. 

Now this force is in immediate equilibrium with the 
elafticity of the particle immediately contiguous to the 
comprelfing furface. This elafticity is therefore as x ; 
and it follows from the nature of perfect fluidity, that 
the particle adjoining to the comprelfing furface prefles 
with an equal force on its adjoining particles on every 
fide. Hence we mult conclude, that the corpufcular 
repulfions exerted by the adjoining particles are inverfely 
as their diftances from each other, or that the adjoining 
particles tend to recede from each other with forces iu- 
veri’ely proportional to their diftances. 

Sir Ifaac Newton was the firft who reafoned in this Sir ifaac 
manner from the phenomena. Indeed he was the firft Newton 
who had the patience to reflect on the phenomena with t \ e ( 
any precifion. His difeoveries in gravitation naturally 
gave h:s thoughts this turn, and he very early hinted p ro perly 
his fafpicions that all the chara&eriftic phenomena of on this fab- 

tangible i e<a > 
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ISoykan tangible matter were produced by forces which were ex- 
Law. erte j by . the p art ; c les at fmall and ini'enfible diftances : 

‘ v And he confiders the phenomena of air as affording an 
excellent example of this inveftigation, and deduces from 
them the law which we have now demonftrated; and 
fays, that air confifts of particles which avoid the adjoin¬ 
ing particles with forces inverfely proportional to their 
diftances from each other. From this he deduces (in 
the 2d book of his Principles) feveral beautiful propo- 
litions, determining the mechanical conftitution of the 
jt5 atmofphere. 

Limits the But it muft be noticed that he limits this aftion to 
»6tion to tli e adjoining particles : and this is a remark of immenfe 
adjoining con f e q uence , though not attended to by the numerous 
jartic es. eX p er j m enters who adopt the law. 

It is plain that the particles are fuppofed to aft at a 
diftance, and that this diftance is variable, and that the 
forces dimintfh as the diftances increafe. A very ordi¬ 
nary air-pump will rarefy the air 125 times. The dif¬ 
tance of the particles is now 5 times greater than be¬ 
fore ; and yet they ftill repel each other : for air of this 
denfity will ftill fupport the mercury in a fyphon-gage 

at the height of 0,24, or^- of an inch; and a better 
0 100 

pump will allow this air to expand twice as much, and 
ftill leave it elaftic. Thus we fee that whatever is the 
diftance of the particles of common air, they can aft 
five times farther off. The queftion comes now to be, 
Whether, in the ftate of common air, they really do aft 
five times farther than the diftance of the adjoining par¬ 
ticles ? While the particle a afts on the particle b with 
the force 5, does it alfo aft on the particle c with the 
force 2, 5, on the particle d with the force 1,667, on the 
particle e with the force 1,25, on the particle f with the 
force 1, on the particle^ with the force 0,8333, &c. ? 

116 i Sir Ifaac Newton fhows in the plaineft manner, that 

this is by no means the cafe; for if this were the cafe, 
he makes it appear that the fenfible phenomena of con- 
denfation would be totally different from what we ob- 
ferve. The force neceflary for a quadruple condenfa- 
tion would be eight times greater, and for a nonuple 
condenfation the force muft be 27 times greater. Two 
fpheres filled with condenfed air muft repel each other, 
and two fpheres containing air that is rarer than the 
furrounding air muft attraft each other, &c. &c. All 
this will appear very clearly, by applying to air the rea- 
foning which Sir Ifaac Newton has employed in dedu¬ 
cing the fenfible law of mutual tendency of two fpheres, 
which confift of particles attrafting each other with 
forces proportional to the fquare of the diftance in¬ 
verfely. 

117 If we could fuppofe that the particles of air repelled 
each other with invariable forces at all diftances within 
feme fmall and infenfible limit, this would produce a 
compreffibility and elafticity fimilar to what we obferve. 
For if we confider a row of panicles, within this limit, 
as comprefled by an external force applied to the two 
extremities, the aftion of the whole row on the extreme 
points would be proportional to the number of particles, 
that is, to their diftance inverfely and to their denfity : 
and a number of fuch parcels, ranged in a ftraight line, 
would conftitute a row of any fenfible magnitude having 
the fame law of compreftion. But this law of corpuf- 
cular force is unlike every thing we obferve in nature, 
and to the laft degree improbable. 


We muft therefore continue the limitation of this mu- Height of 
tual repulfion of the particles of air, and be contented A-tmo.- 

for the prefent with having eftablifhed it as an expert- c rc ~ . 
mental laft, that th ^--adjoining particles of air are kept ai ‘3 
afunder by forces inverfely proportional to their dif¬ 
tances ; or perhaps it is better to abide by the fenfible 
law, that the denfity of air is proportional to the comprcffmg 
force. This law is abundantly fufficient for explaining 
a'.l the fubordinate phenomena, and for giving us a com¬ 
plete knowledge of the mechanical conftitution of our 
atmofphere. 

And, in the firft place, this view of the comprefli- The height 
bility of the air muft give us a very different notion of of the ahr 
the height of the atmofphere from what we deduced on mvefligi- 
a former occafion from our experiments. It is found, ted ^ on ! 
that when the air is of the temperature 32 0 of Fahren- j t3Com pr C f 3 
belt’s thermometer, and the mercury in the barometer Ability, &c. 
ftands at 30 inches, it will defeend one-tenth of an inch 
if we take it to a place 87 feet higher. Therefore, if 
the air were equally denfe and heavy throughout, the 
height of the atmofphere would be 30x10x87 feet, 
or 5 miles and 100 yards. But the loofe reafoning 
adduced on that occafion was enough to fhow us that 
it muft be much higher; becaufe every ftratum as we 
afeend muft be fucceffively rarer as it is lefs comprefled 
by incumbent weight. Not knowing to what degree air 
expanded when the comprefiion was diminiflied, we could 
not tell the fucceffive diminutions of denfity and con- 
fequent augmentation of bulk and height; we could 
only fay, that feveral atmofpheric appearances indicat¬ 
ed a much greater height. Clouds have been feen much: 
higher; but the phenomenon of the twilight is the molt 
convincing proof of this. There is no doubt that the 
vifibility of the iky or air is owing to its want of perfeft 
tranfparency, each particle (whether of matter purely 
aerial or heterogeneous) reflefting a little light. 

Let b (fig. 54.) be the laft particle of illuminated air 020 
which can be feen in the horizon by a fpeftator at A. P ate 
This muft be illuminated by a ray SD b, touching the CCCCIV, 
earth’s furface at fome point D. Now it is a known 
faft, that the degree of illumination called twilight is 
perceived when the fun is 18 0 below the horizon of the 
fpeftator, that is, when the angle E b S or ACD is 18 
degrees; therefore b C is the fecant of 9 degrees (it is 
lefs, viz. about 8t degrees on account of refraftion). 

We know the earth’s radius to be about 3970 miles : 
hence we conclude b B to be about 45 miles ; nay, a ve¬ 
ry fenfible illumination is perceptible much farther from 
the fun’s place than this, perhaps twice as far, and the 
air is fufficiently denfe for reflefting a fenfible light at the 
height < f neariy 200 miles. 2ir 

We have now feen that air is prodigioufly expanfible. ExperLmeRt- 
None of our experiments have diftinftly fhown us any tries. un a- 
limit. But it does not follow that it is expanfible with- to tIltf 
out end; nor is this at all likely. It is much more 
probable that there is a certain diftance of the parts in 
which they no longer repel each other ; and this would 
be the diftance at which they would arrange themfelves 
if they were not heavy. But at the very lummit of the 
atmofphere they will be a very fmall matter nearer to 
each other, on account of their gravitation to the earth. 

Till we know precifely the law of this mutual repul- 
fion, we cannot fay what is the height of the atmo¬ 
fphere. 

But if the air be an elaftic fluid whofe denfity 5s al¬ 
ways 
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ways proportionable to the compreffing force, we can 
tell what is its denfity .it any height above the furface 
of the earth: and wc can compare the denfity fo calcu¬ 
lated with the denuiy difcovered by jobfervation: for 
this laft is meafured by the height at which it fupports 
mercury in the barometer. This is the dired meafure 
of the preffure of ihe external air; and as we know the 
law of gravitation, we can tell what would be the prel- 
fure of air having the calculated denfity in all its 
parts. 

Let us therefore fuppofe a prifmatic or cylindric co¬ 
lumn of air reaching to the top of the atmofphere. 
Let this be divided into an indefinite number of ftrata 
of very fmall and equal depths or thicknefs; and let 
us, for greater fnnplicity, fuppofe at firft that a particle 
of air is of the fame weight at all difcances from the 
centre of the earth. 

The abfolute weight of any one of thefe ftrata will 
on thefe conditions be proportional to the number of 
particles or the gravity of air contained in it; and fince 
the depth of each ftratum is the fame, this quantity of 
air will evidently be as the denfity of the ftratum: but 
the denfity of any ftratum is as the compreffing force ; 
that is, as the preffure of the ftrata above itj that is, 
as their weight; that is, as their quantity of matter— 
therefore the quantity of air in each ftratum is pro¬ 
portional to the quantity of air above it; but the quan¬ 
tity in each ftratum is the difference between the co¬ 
lumn incumbent on its bottom and pn its top : thefe 
differences are therefore proportional to the quantities 
of which they are the differences. But when there is a 
feries of quantities which are proportional to their own 
differences, both the quantities and their differences are 
in continual or geometrical progreffion : for let a, b, c, 
be three fuch quantities that 

b : c=a — b : b — c, then, by altern. 

b : a — l=c : b — c and by compof. 

b : a~c : b 

and a : bz=.b : c 

therefore die denfities of tbefe ftrata decreafe in a geo¬ 
metrical progreffion; that is, when the elevations above 
the centre or furface of the earth increafe, or their 
depths under the top of the atmofphere, decreafe, in an 
arithmetical progreffion, the denfities decreafe in a geo¬ 
metrical progreffion. 

Let ARQ_(fig. 55.) reprefent the fedtion of the 
earth by a plane through its centre O, and let m OAM 
be a vertical line, and AE perpendicular to OA will be 
a horizontal line through A, a point on the earth’s 
furface. Let AE be taken to reprefent the denfity of 
the air at A ; and let DH, parallel to AE, be taken to 
AE as the denfity at D is to the denfity at A : it is 
evident, that if a logiftic or logarithmic curve EHN be 
drawn, having AN for its axis, and palling through 
the points E and H, the denfity of the air at any other 
point C, in this vertical line, will be reprefented by CG, 
the ordinate to the curve in that point: for it is the 
property of this curve, that if portions AB, AC, AD, 
of its axis be taken in arithmetical progreftion, the or¬ 
dinates AE, BF, CG, DH, will be in geometrical pro¬ 
greffion. 

It is another fundamental property of this curve, that 
if EK or HS touch the curve in E or H, the fubtan- 
gent AK or DS is a conftant quantity. 
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And a third fundamental property is, that the in- Height of 
finitely extended area MAEN is equal to the redtangle the Atmo- 
KAEL of the ordinate and fubtangent ; and, in like ^fyhere. • 
manner, the area MDHN is equal to SD x DH, or 
to ICA X DH; confequently the area lying beyond any 
ordinate is proportionable to that ordinate. 

Thefe geometrical properties of this curve qre all 
analogous to the chief circumftances in the conftitution 
of the atmofphere, on the fuppofition of equal gravity. 

The area MCGN reprefents the whole quantity of ae- 
real matter which is above C: for CG is the denfity 
at C, and CD is the thicknefs of the ftratum between C 
and D» and therefore CGHD will be as the quantity 
of matter or air in it; and in like manner of all the 
others, and of their fums, or the whole area MCGN: 
and as each ordinate is proportional to the area above 
it, fo each denfity, and the quantity of air in each fira. 
turn, is proportional to the qnantity of air above it: 
and as the whole ares MAEN is equal to the redangle 
IvAEL, fo the whole air of variable denfity above A 
might be contained in a column KA, if, inftead of be¬ 
ing compveffed by its own weight, it were without 
weight, and compreffed by an external force equal to the 
preflbre of the air at the furface cf the earth. In 
this cafe, it would be of the uniform denfity AE, which 
it has at the furface of die earth, making what we have 
repeatedly called the homogeneous atmofphere. 

Hence we derive this important circumftance, that 
the height of the homogeneous atmofphere is the lub- 
tangent of that curve whofe ordinates are as the den. 
fities of the air at different heights, on the fuppofition 
of equal gravity. This curve may with propriety be 
called the atmospherical logarithmic : and as the 
different logarithmics are all characterifed by their fub- 
tangents, it is of importance to determine this one. 

It may be done by comparing the denfities of mer¬ 
cury and air. For a column of air of uniform denfity, 
reaching to the top of the homogeneous atmofphere, is 
in equilibrio with the mercury in the barometer. Now 
it is found, by the belt experiments, that when mer¬ 
cury and air are of the temperature 32° cf Fahrenheit’s 
thermometer, and the barometer ftands at 30 inches, the 
mercury ismearly 10440 times denfer than air. There¬ 
fore the height of the homogeneous atmofphere is 10440 
times 30 inches, or 26100 feet, or 8700 yards, or 4350 
fathoms, or five miles wanting 100 yards. 

Or it may be found by obfervations on the barome¬ 
ter. It is found, that when die mercury and air are 
of the above temperature, and the barometer on the 
fea-fhore ftands at 30 inches, if we carry it to a place 
884 feet higher it will fall to 29 inches. Now, in all 
logarithmic curves having equal ordinates, the portions 
of the axes intercepted between the correfponding pairs 
of ordinates are proportional to the fubtangents. And 
the fubtangents of the curve belonging to our common 
tables is 0,4342945, and the difference of the loga¬ 
rithms of 30 and 29 (which is the portion cf the 
axis intercepted between the ordinates 30 and 29), or 
0,0147233, is to 0,4342945 as 883 is to 26058 feet, or 
8686yards,or4343ia:homs,or 5 miles wanting 1 i4yarJs. 

This determination is 14 yards lefs than the other, and 
it is uncertain which is the moft exadt. It is extremely 
difficult to meafure the refpedtive denfities of mercury 
and air; and in meafuring the elevation which pro¬ 
duces 
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Height of duces a fall of one inch in the barometer, an error of 
the Atmo- 0 f an inch would produce all the difference. We 
. f P hete - . prefer the laft, as depending on fewer circumftances. 

231 But all this inveftigation proceeds on the fuppofition 
of equal gravity, whereas we know that the weight 
of a particle of air decreafes as the fquare of its diftance 
from the centre of the earth increafes. In order, there¬ 
fore, that a fuperior ftratum may produce an equal pref- 
fure at the furface of the earth, it muft be denfer, be- 
caufe a particle of it gravitates lefs. The denfity, 
therefore, at equal elevations, muff be greater than on 
the fuppofition of equal gravity, and the law of dimi¬ 
nution of denfity mull be different. 

Make ODIOAncOA'.ChG 

cc :oa=oa:o ; 
ob:oa=oa:o£, & c; 

fo that O d, Or, Ob, OA, may be reciprocals to OD, 
OC, OB, OA; and through the points A, b, c, d, draw 
the perpendiculars AE, bf, eg, dh, making them pro¬ 
portional to the denfities in A, B, C, D : and let us 
fuppofe CD to be exceedingly fmall, fo that the den¬ 
fity may be fuppofed uniform through tire whole ftra¬ 
tum. Thus we have 

OD x Oi=OA‘,=OC X Or 
and Or I 0 </= 0 D: 0 C; 
and Or : Oc—OJ- OD i OD—OC, 
or Or'. rr/=ODIDC; 
and cd '. CDrrOrlOD; 

or, becaufe OC and OD are ultimately in the ratio of 
equality, we have 

cd : CD=Or 1 OC=OA% 1 QC% 


and r </=CD X 
but CDXc^x 


OA* , , _ OA* 

-qqT and rr/Xr^CD XcgX qqT 5 

O A 2 

. ^ is as preffure at C arifing from 


the abfolute weight of the ftratum CD. For this 
weight is as the bulk, as the denfity, and as the gra¬ 
vitation of each particle jointly. Now CD expreffes 

OA* , . . 

the bulk, eg the denfity, and the gravitation of 

each particle. Therefore, cdxcg is as the preffure on 
C arifing from the weight of the ftratum DC; but 
cd X eg is evidently the clement of the curvilineal area 
AmoE, formed by the curve E fghn and the ordinates 
AE, If, eg, ah, &c. mn. Therefore the fum of all the 
elements, fuch as cdhg, that is, the area cmng below 
eg, will be as the whole preffure on C, arifing from the 
gravitation of all the air above it; but, by the nature 
of air, this whole preffure is as the denfity which it 
produces, that is, as eg. Therefore the curve Egn is 
of fuch a nature that the area-lying below or beyond 
any ordinate eg is proportional to that ordinate. This 
is the property of the logarithmic curve, and E gn is a 
logarithmic curve. 

33* But farther, this curve is the. fame with EGN. For 
let B continually approach to A, and ultimately coin¬ 
cide with it. It is evident that the ultimate ratio of 
BA to A b, and of BF to bf, is that of equality ; and if 
EFK, ld.fl, be drawn they will contain equal angles 
with the ordinate AE, and will cut off equal fubtan- 
gents AK, A/'. The curves EGN, Jdgn are therefore 
the fame, but in oppofite pofitions. 

-133 Daftly, if OA, Ob, O c, O d, See. be taken in arith¬ 
metical progrefHon decreaftng, their reciprocals GA, OB, 
Vol. XV. 


OC, OD, &c. will be in harmonical progreffion increa- Height of 
fing, as is well known : but from the nature of the tfe Atmo- 
logarithmic curve, when OA, Ob, Or, O d, Sec. are in .. p ° re ~ . 
arithmetical progreffion, the ordinates AE, bf, eg, dh. 

See. are in geometrical progreffion. Therefore when 
OA, OB, OC, OD, See . are in harmonical progreffion, 
the denfities of the air at A, B, C, D, &c. are in geo¬ 
metrical progreffion; and thus may the denfity of the 
air at all elevations be difeovered. Thus to find the 
denfity of the air K the top of the homogeneous at- 
mofphere, make OK 1 OA=OA 1 OL, and draw the 
©rdinate LT, LT is the denfity at K. 

The celebrated Dr Halley was die firft who cbferved 
the relation between the denfity of the air and the or¬ 
dinates of the logarithmic curve, or common loga¬ 
rithms. This he did on the fuppofition of equal gra¬ 
vity ; and his difeovery is acknowledged by Sir Ifaac 
Newton in Princip. prop. 22. fchol. Halley’s differ- 
tation on the fubjedt is in n° 185 of the Phil. Tranf. 

Newton, with his ufual fagacity, extended the fame re¬ 
lation to the true ftate of the cafe, where gravity is as 
the fquare of the diftance inverfely; and (bowed that 
when the diftaoces from the earth’s centre are in har¬ 
monic progreffion, the denfities. are in geometric pro¬ 
greffion. He fhows indeed, in general, what progreffion. 
of the diftance, on any fuppofition of gravity, will 
produce a geometrical progreffion of the denfities, fo 
as to obtain a fet of lines OA, Ob, Oc, Od, See. whipk 
will be logarithms of the denfities. The fubject was 
afterwards treated in a more familiar manner by Cotes 
in his Hydrojl. Led. and in his Harmonia Menfitrarum-f 
alfo by Dr Brooke Taylor, Meth. Increment; Wolf in his 
Acromciria; Herman in his Phoronomia; See. Sec. and 
lately by Horfley, Phil. Tranf. tom. lxiv. 234 

An important corollary is. deducible from thefe prin- The air has 
ciples, viz. that the air has a finite denfity at an in-* fil ‘ lte 
finite diftance from the centre of the earth, namely, 
fuch as will be reprefented by the ordinate OP drawn diftance 
through the centre. It may be objected to this con-from the 
clufion, that it would infer an infinity of matter in the centre <>£ 
univerfe, and that it is inconfiftent with the phenome- the can!, > 
na of the planetary motions, which appear to be per¬ 
formed in a fpace void of all refiftance, and therefore 
of all matter. But this fluid mult be fo rare at great 
diftances,that the refiftance will beinfenfible, even though 
the retardation occafioned by it has been accumulated 
for ages. Even at the very moderate diftance of 500 
miles, the rarity is fo great that a cubic inch of com¬ 
mon air expanded to that degree would occupy a fphere 
equal to. the orbit of Saturn ; and die whole retardation 
which this plane would fuftain after fame millions, of 
years would not exceed what would be occafioned by its 
meeting one bit of matter of half a grain weight. 

This being the cafe, it is not unteafonable to fnppofe 
the vifible univerfe occupied by air, which, by its gra¬ 
vitation, will accumulate itfelf round every body in it, 
in a proportion depending on their quantities-of matter, 
the larger bodies attracting more • f it than the fmaller 
ones, and Dus forming an atmofpherc about each. And 
many appearances warrant this fuppofition. Jupiter, 

Mar , Saturn, and Venus, are evidently surrounded by 
atmofpheres. ‘The conftitution of thefe atmdfpheres 
may differ exceedingly from other caufes. If. the pla¬ 
net has nothing on its furface which can be diffolved 
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by the air or vclatilifed by heat, the atmofphere will 
be continually clear and tranfparent, like that of the 
moon. 

Mars has an atmofphere which appears precifely like 
our own, carrying clouds, or depoliting fnows: for when, 
by the obliquity of his axis to the plane of his ecliptic, he 
turns his north pole towards the fun, it is obferved to be 
occupied by a broad white fpot. As the fummer of that 
region advances, this fpot gradually waftes, and fome- 
times vanishes, and then the fouth pole comes in fight, 
furrounded in like manner with a white fpot, which un¬ 
dergoes fimilar changes. This is precifely the appear¬ 
ance which the fnowy circumpolar regions of this earth 
will exhibit to an aftronomer on Mars. It may not, 
however, be fnow that 'we fee; thick clouds will have 
the fame appearances. 

The atmofphere of the planet Jupiter is alfo very 
fimilar to our own. It is diverfified by ftreaks or belts 
parallel to his equator, which frequently change their 
appearance and dimenfions, in the fame manner as thofe 
tracks of fimilar fliy which belong to different regions 
of this globe. There is a certain kind of weather that 
more properly belongs to a particular climate titan to 
any other. This is nothing but a certain general Hate 
of the atmofphere which is prevalent there, though 
with confiderable variations. This muft appear to a 
fpeftator in the moon like a ftreak fpread over that 
climate, diftinguifhing it from others. But the mod 
remarkable fimilarity is in the motion of the clouds on 
Jupiter. They have plainly a motion from eaft to weft 
relative to the body of the planet: for there is a re¬ 
markable fpot on the furface of the planet, which is 
obferved to turn round the axis in 9I1. 51’ 16"; and 
there frequently appearvariable and perifhing fpots in the 
belts, which fometimes laft for feveral revolutions. Thefe 
are obferved to circulate in 9. 55. 05. Thefe numbers 
are the refults of a long feries of obfervations by Dr Herf- 
chel. This plainly indicates a general current of the 
clouds weftward, precifely fimilar to what a fpedtator in 
the moon muft obferve in our atmofphere arifing from the 
trade-winds. Mr Schroeter has made the atmofphere of 
Jupiter a ftudy for many years; and deduces from his 
obfervations that the motion of the variable fpots is fub- 
jedt to great variations, but is always from eaft to weft. 
This indicates variable winds. 

The atmofphere of Venus appears alfo to be like 
ours, loaded with vapours, and in a ftate of continual 
change of abforption and precipitation. About the 
middle of laft century the furface of Vertus was pretty 
diftindtly feen for many years chequered with irregular 
fpots which are defcribed by Campani, Bianchini, and 
other aftronomers in the fouth of Europe, and alfo by 
Caftini at Paris, and Hooke and Towley in England. 
But the fpots became gradually more faint and indi- 
ftindt ; and, for near a century, have difappeared. The 
whole furface appears now of one uniform brilliant 
white. The atmofphere is probably filled with a refledt- 
ing vapour, thinly diffufed through it, like water faint¬ 
ly tinged with milk. A great depth of this muft ap¬ 
pear as white as a fmall depth of milk itfelf; and it 
appears to be of a very great depth, and to be refrac¬ 
tive like our air. For Dr Herfchel has obferved, by 
tlie help of his fine telefcopes, that the illuminated 
part of Venus is confiderably more than a hemifphere, 
and that the light dies gradually away to the bounding 
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margin. This is the very appearance that the earth Atmo- 
would make if furnilhed with fuch an atmofphere. The < ¥ leres h ° f 
boundary of illumination would have a penumbra reach- x eotier 

If this be the con- 


i'lanets, 
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ing about nine degrees beyond it. 
ilitution of the atmofphere of Venus, fhe may be inha¬ 
bited by beings like oufelves. They would not be 
dazzled by the intolerable fplendor of a fun four times 
as big and as bright, and fixtecn times more glaring, 
than ours ; for they would feldom or never fee him, but 
inftead of him an uniformly bright and white Iky. They 
would probably never fee a ftar or planet, unlefs the 
dog-ftar and Mercury; and perhaps the earth might 
pierce through the bright haze which furrounds their 
planet. For the fame reafon the inhabitants would not 
perhaps be incommoded by the fun’s heat. It is indeed 
a very queftionable thing, whether the fun would caufe 
any heat, even here, if it were not for the chemical adlion 
of his rays on our air. This is rendered not improbable 
by the intenfe cold felt on the tops of the higheft moun¬ 
tains, in the cleareft air, and even under a vertical fun in 
the torrid zone. 233 

The atmofphere of comets feems of a nature totally And of co- 
different. This feems to be of inconceivable rarity, metsl 
even when it refledts a very fenfible light. The tail is 
always turned nearly away from the fun. It is thought 
that this is by the impulfe of the folar rays. If this 
be the cafe, we think it might be difcovered by the 
aberration and the refradfion of the light by which we 
fee the tail: for this light muft come to our eye witb- 
a much fmaller velocity than the fun’s light, if it be 
reflected by repulfive or elaftic forces, which there is 
every reafon in the world to believe; and therefore the 
velocity of the refledted light will be diminifhed by all th« 
velocity communicated to the refledting particles. This is 
almoft inconceivably great. The comet of 1680 went half 
round the fun in ten hours, and had a tail at leaft a 
hundred millions of miles long, which turned round at 
the fame time, keeping nearly in the diredton oppofite 
to the fun. The velocity neceffary for this is prodi¬ 
gious, approaching to that ol light. And perhaps the 
tail extends much farther than we fee it, but is vi- 
fible only as far as the velocity with which its particles 
recede from the fun is lefs than a certain quantity, 
namely, what would leave a fufficient velocity for the 
refledled light to enable it to affedt our eyes. And it 
may be demonftrated, that although the real form of 
the vifible tail is concave on the anterior fide to which 
the comet is moving, it may appear convex on that fide, 
in confequence of the very great aberration of the light 
by which the remote parts are feen. All this may be 
difcovered by properly contrived obfervations ; and the 
conjedlure merits attention. But of this digreffion there 
is enough ; and we return to our fubjedt, the conftitution 
of our air. 

We have ftiown how to determine a priori the denfity Th*!) a ro¬ 
of the air at different elevations above the furface of the meter ufed 
earth. But the denlities may be dife rvered in all accef- in taking 
fible elevations by experiments; namely, by obferving heights, 
the heights of the mercury in the barometer. This is a 
diredt meafure of the preffure of the incumbent atmo¬ 
fphere ; and this is proportional to the denfity which it 
produces. 

Therefore, by means of the relation fubfifting between 240 
the denfities and the elevations, we can difeover the ele¬ 
vations by obfervations made on the denfities by means 

of 
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Barometer, of the barometer ; and thus we may meafure elevations 
' IJ 1 " by means of the barometer; and, with very little 
trouble, take the level ofany extenfive track of country. 
Of this we have an illufirious example in the fe£lion 
which the Abbe Chappe D’ Auteroche has given of the 
whole country between Bred and Ekaterinenburgh in 
Siberia. This is a fubjedt which deferves a minute con- 
fideration : we fhall therefore prefent it under a very 
fimple and familiar form; and trace the method through 
its various Reps of improvement by De Luc, Roy, Shuck- 
241 bourgh, &c. 

Explana- We have already obferved oftener than once, that if 
tion of its t h e mercury in the barometer Hands at 30 inches, and if 
u c ’ c ' the air and mercury be of, the temperature 32 0 in Fah¬ 
renheit’s thermometer, a column of air 87 feet thick 
has the fame weight with a column of mercury A of an 
inch thick. Therefore, if we carry the barometer to a 
higher place, fo that the mercury finks to 39.9, we have 
afeended 87 feet. Now, fuppofe we carry it dill higher, 
and that the mercury Rands at 29.8; it is required to 
know what height we have now got to? We have evi¬ 
dently afeended through another dratum of equal weight 
with the former: but it mud be of greater thicknefs, 
becaufe the air in it is rarer, being lefs compreffed. We 
may call the denfity of the fird dratum 300, meafuring 
the denfity by the number of tenths of an inch of mercu¬ 
ry which its eladicity proportional to its denfity enables 
it to fupport. For the fame reafon, the denfity of the 
fecond dratum mud be 299; but when the weights are 
equal, the bulks are inverfely as the denfities ; and when 
the bales of the drata are equal, the bulks are as the 
thickneffes. Therefore, to obtain the thicknefs of this 
fecond dratum, fay 299:300=87:87,29; and this fourth 
term is the thicknefs of the fecond dratum, and we have 
-afeended in all 174,29 feet. In like manner we may rife 
till the barometer fltows the denfity to be 298: then fay, 
298 I 30=87 1 87,584 for the thicknefs of the third 
ftratum, and 261,875 or 261J for the whole afeent; 
and we may proceed in the fame way for any num¬ 
ber i f mercurial heights, and make a table of the cor- 
refponding elements as follow: where the fird column is 
the height of the mercury in the barometer, the fecond 
column is the thicknefs of the dratum, or the elevation 
above the preceding Ration; and the third column is 
the whole elevation dbove the fird Ration. 
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Bar. 

Strat, 

Elev. 

30 

00,000 

00,000 

2 9>9 

87,000 •' 

87,000 

29,8 

87,291 

1 74,29 1 

29,7 

87,584 

261,875 

29,6 

87,879 

349>754 

29.5 

88,176 

437 ) 93 ® 

29,4 

88,475 

526,405 

29 3 

88,776 

615,181 

29,2 

89,079 

704,260 

29,1 

89,384 

793»644 

29 

89,691 

883,335 

Having done this ; 

, we can now 

meafure any elevation 

within the limits of 

our table, in 

this manner. 


Obferve the barometer at the lower and at the upper 
Rations, and write down the correfponding elevations. 
Subtract the one fr m the other, and the remainder is 
the height required. Thus fuppofe that at the lower 


Ration the mercurial height was 29,8, and that at the Takirjr 
upper Ration it was 29,1. heig hts. 

29, 1 793> 6 44 

29,8 174,291 


6i9,353=Elevation. 

We may do the fame th ng with tolerable accuracy 
without the table, by taking the medium m of the mer¬ 
curial heights, and their difference d in tenths of an inch ; 
and then lay, as m to 300, fo is 87 d to the height requir- 

, , , 300x87 d 26100 d 

ed h: or Z>=- — >-Thus, in the 

m m 

foregoing example, m is 294,5, and d is=r 7; and there¬ 
fore ——=620,4, differing only one foot from 

294,5 0 

the former value. 

Either of thefe methods is fufficiently accurate for 
moR purpofes, and even in very great elevations will 
not produce any error of confequence : the whole error 
of the elevation 883 feet 4 inches which is the extent of 
the above table, is only \ of an inch. 

But we need not confine ourfelves to methods of ap¬ 
proximation, when we have an accurate and fcientific 
method that is equally eafy. We have feen that, upon 
the fuppofition of equal gravity, the denfities of the air 
are as the ordinates of a logarithmic curve, having the 
line of elevations for its axis. We have alfo feen that, 
in the true theory of gravity, if the di Ranees from the 
centre of the earth increafe in a harmonic progreffion, the 
logarithm of the denfities will decreafe in an arithmeti¬ 
cal progreffion; but if the greateR elevation above the 
furface be but a few miles,'this harmonic progreffion 
will hardly differ from an arithmetical one. Thus, if 
A b, Ac, Ad, are 1, 2,.and 3 miles, we lhall find that 
the correfponding elevations AB, AC, AD are fenfibly 
in arithmetical progreffion alfo: for the earth’s radius 
AC is nearly 4000 miles. Hence it plainly follows, 

that BC—AB is Tzrr r rrrrT , or _ of a mile, 


4000x4001’ 16004000 


or j^of an inch; a quantity quite infignificant. We 

may therefore affirm without hefitation, that in all ac- 
ceffible places, the elevations increafe in an arithmetical 
progreffion, while the denfities decreafe in a geometrical 
progreffion. Therefore the ordinates are proportional 
to the numbers which are taken to meafure the denfities, 
and the portions of the axis are proportional to the lo¬ 
garithms of thefe numbers. It follows, therefore, that 
we may take fuch a fcale for meafuring the denfities 
that the logarithms of the numbers of this fcale fiiall be 
the very portions of the axis ; that is of the vertical line 
iirfeet, yards, fathoms, or what meafure we pleafe : and 
we may, on the other hand, choofe fuch a fcale for mea¬ 
furing our elevations, that the logarithms of our fcale of 
denfities fliall be parts of this fcale of elevations; and we 
may find either of thefe feales fcientifically. For it is a 
known property of the logarithmic curves, that when the 
ordinates are the fame, the intercepted portions- of the 
abfeiff® are proportional to their fubtangents. Now we 
know the fubtangent of the atmofpherical logarithmic : 
it is the height of the homogeneous atmofphere n any 
meafure we pleafe, fuppofe fathoms: we find this height 
by comparing the gravities of air and mercury, when 
Q__2 both 


34 3 
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Barometer, both are of fome determined denfity. Thus, in the 
w temperature of 32 0 of Fahrenheit’s thermometer, when 
the barometer Hands at 30 inches, it is known (by many 
experiments) that mercury is 10423,068 times heavier 
than air; therefore the height of the balancing column 
of homogeneous air will be 10423,068 times 30 inches ; 
that is 4342,945 Englilh fathoms. Again, it is-known 
that the fubtangent of our common logarithmic tables, 
where x is the logarithm of the number 10, is 0,4342945. 
Therefore the number 0,4342945 is to the difference 
D of the logarithms of any two barometric heights as 
4342,945 fathoms are to the fathoms F contained in 
the portion of the axis of the atmofpherical logarith¬ 
mic, which is intercepted between the ordinates equal 
to thefe barometrical heights ; or that 0,4342945 : D 
=4342,945 : F, and 0,4342,945 : 4342,945=0 : F ; 
but 0,4342945 is the ten-thoufandth part of 4342,945, 
and therefore D is the ten-thoufandth part of F. 
i 344 And thus it happens by mere chance, that the loga¬ 
rithms of the denfities, meafured by the inches of mer¬ 
cury which their elafticity fupports in the barometer, 
are juft the ten-thoufandth part of the fathoms con¬ 
tained in the correfponding portions of the axis of the 
atmofpherical logarithmic. Therefore, if we multiply 
our common logarithms by 10000, they will exprefs the 
fathoms of the axis of the atmofpherical logarithmic; no¬ 
thing is more eafily done. Our logarithms contain what 
is called the index or chara&eriftic, which is an integer 
and a number of decimal places. Let us juft remove 
the integer-place four figures to the right hand: thus 
the logarithm of 60 is 1.778x513, which is one integer 

and -A?AA_. Multiply this by 10,000, and we ob- 
10000000 

tain j A . 17781,513, or 17781 J A . 

1001 ioco’ 

345 The practical application of all this reafoning is ob¬ 
vious and eafy: obferve the heights of the mercury in 
the barometer at the upper and lower ftations. in inches 
and decimals ; take the logarithms of thefe, and fubtradl 
the one from the other: the difference between them 
(accounting the four firft decimal figures as integers) is 
the difference of elevation of fathoms. 

Example. 

Merc. Height at the lower ftation 29,8 1.4742163 

upper ftation 29,1 1.4638930 

Diff. of Log. x 10000 0,0103,233 

or 103 fathoms and-ALof a fathom, which is 619,392 
1 oco 

feet,-or 619 feet 4 j inches; differing from the approxi, 
2<1 q mated value formerly found about 5 an inch. 

This me- Such is the general nature of the barometric meafure- 
thod of mentof heights firft fuggeftedby Dr Halley; and it has 
meaiurmg been verified by numberlefs comparifons of the heights 
now much ca ^ c ^ ate< ^ * n this way with the fame height meafured 
improved, geometrically. It was indeed in this way that the pre- 
cife fpecific gravity of air and mercury was moft accu¬ 
rately determined; namely, by obferving, that when the 
temperature of air and mercury was 32, the difference 
of the logarithms; of the mercurial heights were precise¬ 
ly the fathoms of elevation. Tut it requires many cor. 
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regions to adjuft this method to the circumftances of Taking 
the cafe ; and it was not till very lately that it has been heights. 
fo far adjufted to them as to become ufeful. We are 
chiefly indebted to Mr de Luc for the improvements. 

The great elevations in Switzerland enabled him to make 
an immenfe number of obfervations, in aim oft every 
variety of circumftances. Sir George Shuckbourgh alfo 
made a great number with moft accurate rnftruments 
in much greater elevations, in the fame country; and 
he made many chamber experiments for determining the 
laws of variation in the fubordinate circumftances. 

General Roy alfo made many to the fame purpofe. And 
to thefe two gentlemen we are chiefly obliged for the 
cciredlions which are now generally adopted. " 247 

It is eafy to perceive that the method, as already ex- It depends 
preffed, cannot apply to every cafe: it depends on the ° n 
fpecific gravity of air and mercury, combined with the jjj 
fuppofition that this is affected only by a change of prejfure . anJ mercH . 
But fince all bodies are expanded by heat, and as there r y. 
is no reafori to fuppofe that they are equally expanded 
by it, it follows that a change of temperature will change 
the relative gravity of mercury and air, even although 
both fuffer the fame change of temperature: and 
fince the air may be warmed or cooled when the mer¬ 
cury is not, or may change its temperature independent 
of it, we may expert ftill greater variations of fpecific 
gravity. 

The general effeft of an augmentation of the fpecific 
gravity of the mercury mall be to ixxcreafe the fubtan¬ 
gent of the atmofpherical logarithmic ; in which cafe die 
logarithms of the denfities, as meafured by inches of 
mercury, will exprefs meafure that are greater than fa¬ 
thoms in the fame proportion that the fubtangent is in- 
creafed; or, when the air is more expanded than the 
mercury, it will require a greater height of homogene¬ 
ous atmofphere to balance 30 inches of mercury, and a 
given fall of mercury will then correfpond to a thicker 
’ ftratum of air. 

In order, therefore, to perfect this method, we mull 
learn by experiment how much mercury expands by an 
increafe of temperature ; we muft alfo learn how much 
the air expands by the fame, or any change of tempera¬ 
ture ; and how much its elafticity is affe&ed by it. 

Both thefe circumftances muft be confidered in the cafe of 
air ; for it might happen that the elafticity of the air is 
not fo much affeiled by heat as its bulk is. 

It will, therefore, be proper to date in this place the 
experiments which have been made for afeertaining thefe 
two expanfions. 34 g 

The moft accurate, and the beft adapted experiments General 
for afeertaing the expanfion of mercury, are thofe of Ray’s ex- 
General Roy, publifhed in the 67th volume of the P enmeM * 
Philofophical Tranfa&ions. He expofed 30 inches of on A A 
mercury, aftually fupported by the atmofphere in a ba- LTrwy°. 
rometer, in a nice apparatus, by which it could be made 
of one uniform temperature through its whole length ; 
and he noted die expanfion of it in decimals of an inch.. 

Thefe are contained in the following table; where the 
firft column exprdles the temperature by Fahrenheit’s 
thermometer, the fecond column expreffes the bulk of 
the mercury, and the third column the expanfion of an 
inch of mercury for an iuereafe of one degree in the ad¬ 
joining temperatures, 

Tabls 
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Table A. 


Te mp- 

Bulk of ^ . 

Expan, for 1“ 

212° 

.W, 5 H 7 

0,0000763 

202 

30,4888 

0,0000787 

I92 

30,4652 

c,0000810 

182 

30,4409 

0,0000833 

172 

30,4159 

0,0000857 

162 

30,3902 

0,0000880 

152 

3 0 >3638 

0,0000903 j 

142 

30 > 33 6 7 

0,0000923 

132 

30,3090 

0,0000943 

122 

30,2807 

0,0000963 

X 12 

30*2518 

0,0000983 

102 

30,2223 

0,0001003 

92 

30,1922 

0,0001023 

82 

30,1615 

0,0001043 

72 

30,1302 

0,000x063 

62 

30,0984 

0,0001077 

5 2 

30,0661 

0,0001093 

42 

30,0333 

0,0001I10 

3 2 

30,0000 

0,0001127 

22 

29,9662 

0,0001143 

12 

29*9319 

0,0001160 

2 

29,8971 

0,0000177 

O 

29,8901 



5 49 This table gives rife to fome reflexions. The fcale 
of the thermometer is conftruXed on the fuppofition 
that the fucceflive degrees of heat are meafured by, 
equal increments of bulk in the mercury of the ther¬ 
mometer. How comes it, therefore, that this is not ac¬ 
companied by equal increments of bulk in the mercury 
of the column, but that the correfponding expanfions 
of this column do continually diminifti ? General' Roy 
attributes this to the gradual detachment of elaftic mat¬ 
ter from the mercury by heat, which preffes on the top 
of the column, and therefore fhortens it. He applied 
a boiling heat to the vacuum a-top, without producing 
any farther depreftion; a proof that the barometer had 
been carefully filled. It had indeed been boiled through 
its whole length. He had attempted to meafure the 
mercurial expanfion in the ufual way, by filling 30 inch¬ 
es of the tube with boiled mercury, and expofing it to 
the heat with the open end uppermolt. But here it 
is evident that the expanfion of the tube, and its folid 
contents, muft be taken into the account. The expan-, 
fion of the tube was found fo exceedingly irregular, 
and fo incapable of being determined with precifion 
for the tubes which were to be employed, that he was 
obliged to have recourfe to the method with the real 
barometer. In this no regard was necelTary to any 
cii cum fiance but the perpendicular height. There was, 
befides, a propriety in examining the mercury in the 
very condition in which it was ufed for meafuring the 
preflure of the atmofphere ; becaufe whatever compli¬ 
cation there was in the refults, it was the fame in the 
barometer in aXual ufe. 

550 The moft obvious manner of applying thefe experi¬ 
ments on the expanfion of mercury to our purpofe, is to 
reduce the obferved height of the mercury to what it, 
would have been if it were of the temperature 32. 
Thus, fiipp. fe that the obferved mercurial height is. 
29,2, and that the temperature of the mercury is 72 0 
male 30,1302 : 30=29,2 : 29,0738. This will be. 
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the true meafure of the denfity of the air of the ftan- Taking 
dard temperature. In order that we may obtain the heig h ts. 
exaX temperature of the mercury, it is proper that 
the obfervation be made by means of a thermometer at¬ 
tached to the barometer-frame, fo as to warm and cool 
along with it. 

Or, this may be done without the help of a table, 251 
and with fufficient accuracy, from the circumftance 
that the expanfion of an inch of mercury for one degree 
diminilhes very nearly ^sth part in each fucceeding de¬ 
gree. If therefore we take from the expanfion at 32 0 
its thoufandth part for each degree of any range 
above it, we obtain a mean rate of expanfion for 
that range. If the obferved temperature of the mer¬ 
cury is below 32 0 , we muft add this correction to 
obtain the mean expanfion. This rule will be made 
more exaX if we fuppofe the expanfion at 32 0 to 
be =0,0001127. Then multiply the obferved mer¬ 
curial height by this expanfion, and we obtain the cor¬ 
rection, to be fubtraXed or added according as the tem¬ 
perature of the mercury was above or.below 32 0 . Thus 
to abide by the former example of 72°. This exceeds 
32 0 by 40: therefore take 40 from 0,0001127, and 
we have 0,0001087 for the medium expanfion for that 
range. Multiply this by 40, and we have the whole 
expanfion of one inch'of mercury, =0,004348. Mul¬ 
tiply the inches of mercurial height, viz. 29,2, by 
this expanfion, and we have for the correXion 0,12696 ; 
which being fubtraXed from the obferved height leaves 
2.9,07304, differing from the accurate quantity lefs than 
the thoufandth part of an inch. This rule is very eafily 
kept in the memory, and fuperfedes the ufe of a table. 

This correXion may be made with all neceffary ex- 
aXnefs by a rule ftill more fimple ; namely, by multi¬ 
plying the obferved height of the mercury by the dif¬ 
ference of. its temperature from 32°, and cutting off 
four cyphers before the decimals of the mercurial height. 

This will feldom err of an inch. We even believe 
that it is the moft exaX method within the range of 
temperatures that can be expeXed to occur in mea¬ 
furing heights: for it appears, by comparing many 
experiments- and obfervations, that General Roy’s mea¬ 
fure of the mercurial expanfion is too great, and that 
the expanfion of an inch of mercury between 20° and 70 
of Fahrenheit’s thermometer does not exceed 0,000102 
psr degree. Having thus correXed the obferved mer¬ 
curial heights by reducing them to what they would 
have been if the mercury had been of the ftandard tem¬ 
perature, the logarithms of the correXed heights are ta¬ 
ken, and their difference, multiplied by 10000, will 
give the difference of elevations in Englifli fathoms. 

There is another way of applying this correXion, 
fully more expeditious and equally accurate. The 
dfference of the logarithms of the mercurial heights is 
the meafure of the ratio of thofe heights. In like 
manner the difference of the logarithms of the obferved 
and correXed heights at any ftation is the meafure of' 
the ratio of thofe heights.. Therefore this laft difference 
of the logarithms is the meafure of the correXion of 
tliis ratio. Now the obferved height is to the cor¬ 
reXed height nearly as 1 to 1,00010.2. 'File logarithm 
of. this ratio, or the difference of the logarithms of 1 
and 1,000102, is 0,0000444) This is the correXion for 
each degree that the temperature of the mercury differs 
from 32. Therefore multiply 0,0000444 by the diffe¬ 
rence of the mercurial temperatures from 32, and the 

produXs 
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Barometer, products will be the corrections of the refpeftive loga- 
li'Juns. 

254 But there is ftill an eafier way of applying the lo¬ 
garithmic correction. If both the mercurial tempera¬ 
tures are the fame, the differences of their logarithms 
will be- the fame, although each may be a good deal 
above or below the ftandard temperature, if the ex- 
panfon be very nearly equable. The corredtion will be 
necelfary only when the temperatures at the two Na¬ 
tions are different, and will be proportional to this dif¬ 
ference. Therefore, if the difference of the mercurial 
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mercury. The relative gravity, of the two, on which 
the fubtangent cf the logarithmic curve depends, and 
confequently the unit of oijr fcale of elevations, is much 
more effedted by the heat of the air than by the heat of 
the mercury. 

This adjuftment is of incomparably greater difficulty 
than the former, and we can hardly hope to make it 
perfect. We fhall narrate the chief experiments which 
have been made on the expanfion of air, and deduce 
from them fuch rules as appear to be neceffary confe- 
quences of them, and then notice the circumftances 
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heights 


temperatures be multiplied by 0,0000444, P r °dudt which leave the matter ftill imperfedt. 


will be the corredtion to be made on the difference of 
the logarithms of the mercurial heights. 

But farther, fmee the differences of the logarithms 
of the mercurial heights are alfo the differences of ele¬ 
vation in Englifli fathoms, it follows that the correc¬ 
tion is abb a difference of elevation in Englilh fathoms, 
or that the corredtion for one degree of difference of 
mercurial temperature is T 4 0 4 6 4 „ of a fathom, or 32 inch¬ 
es, or 2 feet 8 inches. 

This corredtion of 2.8 for every degree of difference 
of temperature mull be fubtracted from the. elevation 
found by the general rate, when the mercury at the 
upper .ftation is colder than that at the lower. For 
when this is the cafe, the mercurial column at the up¬ 
per ftation will appear too fliort, the preffure of the 
atmofphere too fmall, and therefore the elevation in the 
atmofphere.will appear greater than it really is. 

Therefore the rule ,for this corredtion will be to 
multiply 0,0000444 by l b e degrees of difference be¬ 
tween the mercurial temperatures at the two ftations, 
and to add or fubtradt the produdt from the elevation 
found by the general rule, according as the mercury at the 
upper ftation is hotter or colder than that at the lower. 

If the experiments of General Roy on the expaniion 
of the mercury in a real barometer be thought moftde- 
ferving of attention, and the expanfion be confidered as 
variable, the logarithmic difference correfponding to this 
expanfion for the mean temperature of the two barome¬ 
ters may be taken. Thefe logarithmic differences are 
contained in the following table, which is carried as far 
as 112 0 , beyond which it is not probable that any obr 
fervations will be made. The number for each tempera¬ 
ture is the difference between the logarithms of 30 inches, 
of the temperature 32, and of 30 inches expanded by 
that temperature. 

Table B 


238 


257 

The tern 


Temp. 

Tog- diff. 

Dec. of 
Fath. 

Ft. In. 

112° 

TO? 

O.OOO0427 

> 4 2 7 

2.7 

02 

0.0000436 


2.7 

82 

O.OOOO444 

>444 

2.8 

>r J 

0.0000453 

>453 

2.9 

J * 

0.00004.60 

,46° 

2.9 

C2 

O.OOOO468 

,468 

2.10 

j | 

A ? 

O.OOOO475 

>475 

2.10 

? ? '■ 

O 0000482 

,482 

2.11 

22 

O.OOOO489 

,489 

2.11 

12 

O.OOCO497 

>497 

3 -o 

0 

0.0000504 

> 5°4 

3° 


General Roy compared a mercurial and an air ther- Comparl. 
mometer, each ot which was graduated arithmetically, f° n °f a 
that is, the units of the feales were equal bulks of roer- “ e ^“ ria! 
cury, and equal bulks (perhaps different from the for- t hermome- 
mer) of air. He found their progrefs as in the follow- t er. 


ing 


table. 


Table C. 


Merc 

212 
I92 
172 
152 
132 
112 
92 

72 

5 2 

3 2 

12 


Diff 

Air. 

Biff. 

20 

212,0 

17,6 

20 

i 94>4 

18,2 

20 

176,2 

18,8 

20 

20 

20 

i 57>4 

138,0 

118,0 

! 9>4 

20,0 

20,8 

20 

97 > 2 

21,6 

20 

75.6 

22,6 

20 

53 >° 

21,6 

20 

3M 

n ,4 

20,0 


2 59 


260 


it is 


„ .„ _ neceffary to attend to the temperature of 

perature at ^ a j r anc j t jj e c j lan g e that is produced by heat in its 

alfn be at- denfity is ol much greater confequence than that of theand to examine th; exo& nfion ol air that is rarer than 
tended to. the 


It has been eftablilhed by many experiments that 
equal increments of heat produce equal increments in 
the bulk of mercury. The differences of temperature 
are t therefore exprefled by the fecond column, and may 
be confidered as equal; and the numbers of the third 
column muft be allowed to exprefs the fame tempera- 
tures with thofe of the firft. They dircSly exprefs the 
bulks of the air, and the numbers of the fourth column 
exprefs the differences of thefe bulks. Thefe are evi¬ 
dently unequal, and (how that common air expands mod 
of all when of the temperature 62 nearly. 

The next point was to determine what was the aSual-x0 detep- 
increafe of bulk by fome known increafe of heat. For mine an 
this purpofe he took a tube, having a narrow bore, and actual in- 
a ball at one end. He meafured with great care the crea ^ e 
capacity of both the ball and the tube, and divided the 
tube into equal fpaces which bore a determined pro- ; ncrea fe of 
portion to the capacity of the ball. This apparatus heat, 
was let in a long cylinder filled with frigorific mixtures 
or with water, which could be uniformly heated up to 
the boiling temperature, and was accompanied by a nice 
thermometer. The expanfion of the air was meafured 
by means of a column of mercury which rofe or funk in 
the tube. The tube being cf a fmall bore, the mercu¬ 
ry did not drop out of it; and the bore being chofen 
as equable as poffible, this column remained of an uni¬ 
form length, whatever part of the tube it chanced to 
occupy. By this contrivance he was able to examine 
the expanfibility of air of various denfities. When the 
column of mercury contained only a fingle drop or two, 
the air was nearly of the denfity of the external air. If 
he wifhed to examine the expanfion of air twice or thrice 
as denfe, he ufed a column of 30 < r 60 inches long : 
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Barometer, the external air, he placed the tube with the ball upper- 
-*- moft, the open end coming through a hole in the bot¬ 
tom of the velfel containing the mixtures or water. By 
this pofition the column of mercury was hanging in the 
tube, fupported by the prelTure of the atmofphere ; and 
the elafticity of the included air was meafured by the 
difference between the fufpended column and the com¬ 
mon barometer. 

361 The following table contains the expanfion of 1000 
parts of air, nearly of the common denfity, by heating 
it from o to 212. The firft column contains the height 
of the barometer ; the fecond contains this height aug¬ 
mented by the fmall column of mercury in the tube of 
the manometer, and therefore exprelfes the denfity of 
the air examined; the third contains the total expanfion 
of 1000 parts; and the fourth contains the expanlion 
for i°, fuppofingit uniform throughout. 

Table D. 


Barom. 

Denfity 
of Air 
examined. 

Expanfion 
of 1000 pts 
by 212°. 

Expanfion 
by i°. 

2 9’95 

3 M 2 

483,89 

2,2825 

3°,°7 

30.77 

482,10 

2,2741 

29,48 

29,90 

480,74 

2,2676 

29,90 

30,73 

485,86 

2,2918 

29,96 

30,92 

489,45 

2,3087 

29,90 

30,55 

476,04 

2,2455 

29.95 

30,60 

4 * 7,55 

2,2998 

30,07 

30,60 

482,80 

2,2774 

29,48 

30,00 

489,47 

2,3087 

Mean 

30,62 

484,21 

2,2840 


Hence it appears, that the mean expanfion of 1000 
parts of air of the deniity 30,62 by one degree of Fah¬ 
renheit’s thermometer is 2,284, or t ^ lat 1000 becomes 
1002,284. 

26% If this expanfion be fuppofed to follow the fame rate 

that was obferved in the cornparifon of the mercurial and 
air thermometer, we lhall find that the expanfion of a 
thoufandparts of air forone degree of heat at the different 
intermediate temperatures willbeas in the following table. 

Table E. 


Temp. 

Total 

Expanfion, 

Expandon 
for i°. 

212 

192 

172 

152 

* 3 2 

11 2 

92 

82 

72 

62 

52 

42 

32 

22 

12 

O 

484,210 

444,011 

402,452 

359,503 

315,193 

269,513 

222,006 

197,795 

172,671 

147,090 

121,053 

95,929 

7 1 »7 1 8 
48 421 
26,038 

2,0099 

2,0080 

2,1475 

2,2155 

2,2840 

2,3754 

2,4211 

2,5124 

2,5581 

2,6037 

2,5124 

2,5211 

2,3297 

2,2383 

2,1698 


If we would have a mean expanfion for any particu¬ 
lar range, as between 12 0 and 92 0 , which is the moft 
likely to comprehend all the geodtetical obfervations, 
we need only take the difference of the bulks 26,038 
and 222,006.= 195,968, and divide this by the inter¬ 
val of temperature Bo°, and we obtain 2,4496, or 2,45 
for the mean expanfion for i°. 

It would perhaps be better to adapt the table to a 
mafs of 1000 parts of air of the ftandard temperature 
32 0 ; for in its prefent form it {hows the expanfibility 
of air originally of the temperature o. This will be 
done with fufficient accuracy by faying (for 212 0 ) 
107,718 : 1484,210=1000, : 13849, and fo of the 
reft. Thus we lhall conftrudt die following table of the 
expanfion of 10,000 parts of air. 


Taking 

heights* 


363 


Table F. 


Temp. 

Bulk, 

Differ. 

Expanf. 
for i°- 

212 

192 

172 

152 

132 

112 

92 
82 
72 
62 
‘ 52 
42 
32 
22 

12 

O 

! 34 8 9 

13474 

13087 

12685 

12272 

11846 

11403 
11177 
10942 
10764 
10461 
10226 
10000 
97 8 3 
9574 
933 i 

375 

3 8 7 

392 

4 i 3 

426 

443 

226 

235 

238 

243 

235 

226 

217 

209 

243 

18.7 

19.3 

19.6 

20.6 

21.3 
22,1 
22,6 
23-5 

23.8 

24.3 

23.5 

22.6 
21,7 

20.9 
20,2 


This will give for the mean expanfion of 1000 parts 
of air between 1 2° and 92=2,29. 

Although it cannot happen that in meafuring the General 
differences of elevation near the earth’s furface, we (hall Roy’s ex- 
have occafion to employ air greatly exceeding the com- l ,enmer * t3 
mon denfity, we may infert the experiments made by the 
General Roy on fuch airs. They are expreffed in the common 
following table; where column firft contains the den- denfity, 
fities meafured by die inches of mercury that they will 
fupport when of the temperature 32 0 ; column fecond is 
the expanfion of ioco parts of fuch air by being heated 
from oto 212; and column third is the mean expanfion 
for i°. 


Table G. 



Denfity. 

Expanfion 
for 212- 

Expanf. 
for i°. 


101,7 

45 G 54 

2,130 


92,3 

423,23 

1,996 


80,5 

412,09 

1,944 


54,5 

439,87 

2,075 


49,7 

443,24 

2,091 

Mean 

75,7 

434 

2 ,©47 


3®5 


We have much more frequent occafion to operate in And on air 
air that is rarer than die ordinary ftate of the fuperficiarbelow that 

atmo- denfil 5* 
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The height 
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produces 
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i.i tne 
barometer, 
increafes 
with the 
air’s expan¬ 
lion. 
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atmofphere. General Roy accordingly made many ex- ftratum where the ba-rometer ftands at 30 inches: or Taking 
periments on fuch airs. He found in general, that their whatever be the elevation indicated by the difference of betg lm. 
expanfibility by heat was analogous to that of air in its the barometrical heights, upon the fuppofition that v 
ordinary denfity, being greateft about the temperature the air is of the temperature 3 2 0 , we muft multiply this 
6o°. He found, too, that its expanfibility by heat di- by 0,00229 for every degree that the air is warmer or 
minifhed with its denfity, but he could not determine colder than 32. The produft muft be added to the 
the law of gradation. When reduced to about j of elevation in. the firft cafe, and fubtrafted in the latter, 
the denfity of common air, its expanfion was as fol- Sir George Shuckbourgh deduces 0,0024 from his 
lows. experiments as the mean expanfion of air in the ordinary 

cafes : and this is probably nearer the truth; becaufe 
General Roy’s experiments were made on air which was 
freer from damp than the ordinary air.in the fields.; and 
it appears from his experiments, that a very minute 
quantity of damp increafes its expanfibility by heat in a 
prodigious degree. _ . 

The great difficulty is how to apply this correffion; Difficulties 
or rather, how to determine the temperature of the air in this 
in thofe extenfive and deep rtrata in which the elevations mode of 
are meafured. It feldom or never happens that the ftra- u>«f url «g 
turn is of the fame temperature throughout. It is com- eig t9 ’ 
monly much colder aloft; it is alfo of different conftitu- 
tions. Below it is warm, loaded with vapour, and very 
expanfible; above it is. cold, much drier, and lefs- ex- 
panfible, both by its drynefs and its rarity. The cur¬ 
rents of wind are often difpofed in ftrata, which long 
retain their places; and as they come from different re- 
. .... gions, are of different, temperatures and different confti- 

From this very extenfive and judicious range of ex- tutions. We cannot therefore determine the expanfion 
periments, it is evident that the expanfibility of air by of the whole ftratum with precifion, and muft content 
heat is greateft when the air is about its ordinary den- ourfelves with an approximation : and the beft appro- 
fity, and that in fmall denfities.it is greatly diminifhed. ximation that we can make is, by fuppofing the whole 
1 It appears alfo, that the law of compreffion is altered ; ftratum of a mean temperature between thofe of its up- 
for in this fpecimen of the rare air half of the whole ex- par and lower extremity, and employ the expanfion cor- 
panfion happens about the temperature 99 0 , but in air refponding to that mean temperature, 
of ordinary denfity at 105°. This being the cafe, we This, however, is founded on a gratuitous fuppofition, 
fee that the experiments of Mr Amontons, narrated in, that the whole intermediate ftratum expands alike, and 
the Memoirs of the Academy at Paris 1702, &c. are that the expanfion is equable in the different interme- 
not inconfiftent with thofe more confpicuous experiments diate temperatures; but neither of thefe are warranted 
of General Roy. Amontons found, that whatever was by experiment. Rare air expands lefs than what is 
the denfity of the air, at leaft in cafes much denfer denfer; and therefore the general expanfion of the whole 
than ordinary air, the change of i8o° of temperature ftratum renders its denfity more uniform. Dr Horfley 
increafed its elafticity in the fame proportion: for he has pointed out fome curious confequences of this in 
found, that the column of mercury which it fupported Phil. Tranf. Vol. LXIV. There is a particular eleva- 
vhen of the temperature 50, was increafed | at the tion at which the general expanfion, inftead of diminifli- 
temperature 212. Hence he haftily concluded, that ing the denfity of the air, increafes it by the fuperior 
its expanfibility was increafed in the-fame proportion ; expanfion of what is below; and we know that the ex¬ 
hut this by no means follows, unlefs we are certain that panfion is not equable in the intermediate temperatures : 
in every temperature the elafticity is proportional to the but we cannot find out a rule which will give us a more 
denfity. This is a point which ftill remains undecided ; accurate correffion than by.taking the expanfion for the 
and it merits attention, becaufe if true it eftabliibes a mean temperature. 

remarkable law concerning the affion of beat, which When we have done this, we have carried the me- 
would feem to go to prove that the elafticity of fluids thod of meafuring heights by the barometer as far as it 
is the property of the matter of fire, which it fuperin- can g0 . and t hi s fource of remaining error makes it 
duces on every body with which it combines in the form needleis to attend to fome other very minute equations 
of vapour. _ which theory points out. Such is the diminution of 

After this account of the expanfion of air, we fee the weight of the mercury by the change of diftance 
that the height through which we muft rife m order to f rom t h e centre of the earth. This accompanies the 
produce a given fall of the mercury in the baromeier, or diminution of the weight of the air, but neither fo as to 
the thicknefs of the ftratum of air equiponderant with a compenfate it, nor to go along with it partpaffu. 
tenth of an inch of mercury, muft increafe with the ex- After all, there are found cafes where there is a rc- 

panfion of air; and that if---’" - be the expanfion for S u ‘ ar deviation from thofe rules, of which wc cannot 
’ 1000 give any very faiisfaffory account. Thus it is found, 

one degree, wc muft multiply the excefs of the tempera- that in the province of Quito in Peru, which is at a 
ture of the air above 32 0 by 0,00229, and multiply the great elevation above the furface of the ocean, the 
produff: by 87, in order to obtain the thicknefs o£ the heights obtained by thefe rules fall confiderably ffiort of 
J the 


Table H. 


Temp. 

Bulk, 

Difference, E /P a, i f - 
|. for x J , 

212 

192 

172 

152 

132 

T I 2 

92 

72 

5 2 

32 

1141,504 

1134,429 

1122,165 

1108,015 
1093,864 
1079,636 

1064,699 
1043,788 
1017,845 

I 000,000 

7.075 

12,264 

14.150 

14.151 
14,228 

H.937 

20,911 

25.943 

17.845 

0,354 

0,613 

0,708 

0,708 

0,711 

0,747 

1,045 

1,297 

0,822 


Mean expanfion 1 0,786 
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Rarometer.the real heights; and at Spitfbergen they confiderably 
j - exceed them. It appears that the air in the circumpo¬ 

lar regions is denfer than the air of the temperate cli¬ 
mates when of the fame heat and under the fame pref- 
fure; and the contrary feems to be the cafe with the 
air in the torrid zone- It would Lem that the fpecific 
gravity of air to mercury is at Spitfbergen about x to 
10224, and in Peru about 1 to 13100. This difference 
is with great probability afcribed to the greater drynefs 
of the circumpolar air. 

This lource of error will always remain; and it is 
combined with another, which ftmuld be attended to 
by all who pradiife this method of meafuring heights, 
namely, a difference in the fpecific gravity of the quick- 
filver. It is thought fufficiently pure for a barometer 
when it is cleared of all calcinable matter, fo as not to 
drag or fully the tube. In this ftate it may contain a 
conliderable portion of other metals, particularly of fil- 
ver, bifmuth, and tin, which will diminifh its fpecific 
gravity. It has been obtained by revivification from 
cinnabar of the fpecific gravity 14,229, and it is thought 
very fine if 13,65. Sir George Shuckbourgh found the 
quickfilver which agreed precifely with the atmofpheri- 
ual obfervations on which the rules are founded to have 
the fpecific gravity 13,61. It is feldom obtained fo 
heavy. It is evident that thefe variations will change 
the whole refults; and that it is abfolutely neceffaty, in 
order to obtain precifion, that we know the denfity of 
the mercury employed. The fubtangent of the atmo- 
fpherical logarithmic, or the height of the homogeneous 
atmcfphere, will increafe in the fame proportion with 
the denfity of the mercury;" and the elevation corre- 
fponding to r \ of an inch of' barometric height will 
change in the fame proportion. 

We mull be contented with the remaining imperfec¬ 
tions : and we can readily fee, that, for any purpofe 
that can be anfwered by fuch meafurements of great 
heights, the method is fufficiently exadt; but it is quite 
inadequate to the purpofe of taking accurate levels, for 
directing the conftrudtion of canals', aquedudts, and 
other works of this kind, where extreme precifion is ab¬ 
folutely neceffary. 

We fhall now deduce from all that has been faid on 
this fubjedt fets of eafy rules for the pradtice of this 
mode ot meafurement, illiiftrating them by an example. 

1. M. de Luc’s Method. 

2,yo 

Mode of I. Subtradl the logarithm cf the barometrical height 
meafuring at the upper ftation frorfl the logarithm of that at the 
heights by lower, and count the index and four firft decimal figures 
tee baro- 0 p t jj e rema ; rtc [ er as fathoms, the reft as a decimal fradlion. 
cording to ^all ^is l ^ e e ' evat > on ’ 

l)e Luc, II. Note the different temperatures of the mercury 
at the two ftations, and the mean temperature. Mul¬ 
tiply the logarithmic expanfion correfponding to this 
mean temperature (in Table B, p. 126.) by the differ¬ 
ence of the two temperatures, and fubtradt the produdt 
from the elevation if the barometer has been coldeft at 
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tion by iz±z this produdt, according as the air is above Meafuriig. 
or below 32 0 . The produdt is the cotredt elevation in Heights, 
fathoms and decimals. • • * 

Example. 

Suppofe that the mercury in the barometer at the 
lower ftation was at 29,4 inches, that its temperature 
was 50°, and the temperature of the air was 45 ; and 
let the height of the mercury at the upper' ftation be' 

25,19 inches, its temperature 46, and the temperatuie 
of the air 39. Thus we have. 


$alHts. Temp. Mean. Temp. Air. Mean. 


29(4 48 

25,19 46^ 4 

to 4 2 

39 . 

I. Log. of 29,4 

1-4683473 

Log, of 25.19 

1.4012282 

Elevation in fathoms 

11 . Expanf. for 48° ,473 

671,191 

Multiply by - 4 

- 1,892 

Approximated elevation 

669,299 

III. Expanf. of air at 42 0,00238 


X42-32,= IO° 10 


0,0238 


Multiply 

669,2990 

By * 

1,0238 

Produdt = the corredt elevation 

685,228 

2. Sir George Shuckbovrgh’s 

Method. 


I. Reduce the barometric heights to what they would And ac- 

be it they were of the temperature 32 0 . cording t» 

II. The difference of the logarithms of the reduced Shuck- 
barometrical heights will give the approximate eleva- bour Sh* 
tion. 

III. Corredt the approximated elevation as before. 

Same Example, 

I. Mean expanf. for i° from Tab. A, p. 125. is 

0,000111. 

18° X 0,000111 X 29,4= - - 0,059 

Subtradl this from . - 29,4 

* __ 

Reduced barometric height - 29,341 

Expanf. from Tab. A, p. 125. is 0,0001 x 1. 
i4°Xo,oooixi x25,19 - - 0,039 

Subtradl from - - 25,190 

Reduced barometric height - 25,15 l 

II. Log. 29,341 - - 1.4674749 

Log. 25.151 - - 1.4005553 


the upper ftation, otherwife add it. Call the difference 
or the fum the approximated elevation. 

III. Note the difference of the temperatures of the 
air at the two ftations by a detached thermometer, and 
alfo the mean temperature and its difference from 32 0 . 
Multiply this difference by the expanfion of air for the 
mean temperature, and multiply the approximate elera- 
Von. XV. 


Approximated elevation - 669,196 

III. This multiplied by 1,0238 gives 685,125 

Remark 1. If 0,000101 be fuppofed the mean ex- Remarks 
panfionof mercury for i°, as Sir George Shuckbourgh on this me- 
determines it, the redudtion of the barometric heights thod» 
will be had fufficiently exadt by multiplying the obfer- 

Rr ved 
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Barometer, ved heights of the mercury by the difference of its tem- 
■* peratures from 32, and cutting off four more decimal 

places; thus 29,4 —— gives for the reduced height 

ioooo 

29,347, an d 25,19 X —— gives 25,155, and the dif. 
’ ' 10000 

ference of their logarithms gives 669,4 fathoms for the 
approximated elevation, which differs from the one given 
above by no more than 15 inches. 

Remark 2. If 0,0024 be ta ^ en f° r the expanffon of 
air for one degree, the correction for this expanffon will 
be had by multiplying the approximated elevation by 
12, and this product by the fum of the differences of 
the temperatures from 32 0 , counting that difference as 
negative when the temperature is below 32, and cutting 
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off four places; thus 669 ,i 96 x 12 X 13+07 X._= 

10000 

16,061, which added to 669,i96gives 685,257, differ¬ 
ing from the former only 9 inches. 

From the fame premifes we may derive a rule, which 
is abundantly exact for all geodxtisal purpofes, and 
which requires no tables of any kind, and is eaffly re¬ 
membered. 

1. The height through which we muff rife in order to 
produce any fall of the mercury in the barometer is in- 
verfely proportional to the denfity of the air, that is, to 
the height of the mercury in the barometer. 

2. When the barometer ftands at 30 inches, and the 
air and quickfilver are of the temperature 32, we muff 
rife through 87 feet, in order to produce a depreflion of 
7 ‘ ff of an inch. 

3. But if the air be of a different temperature, this 
87 feet muff be increafed or diminifhed by 0,21 of a 
foot for every degree of difference of the temperature 
from 32 0 . 

4. Every degree of difference of the temperatures of the 
mercury at the two ftations makes a change of 2,833 feet, 
or 2 feet 10 inches in the elevation. 

Hence the following rule. 

1. Take the difference of the barometric heights in 
tenths of an inch. Call this d. 

2. Multiply the difference a between 32, and the 
mean temperature of the air by 21, and take the fum or 
difference, of this produtt and 87 feet. This is the 
height through which we muff rife to caule the baro¬ 
meter to fall from 30 inches to 29,9. Call this 
height b. 

Let m be the mean between the two barometric 
30 dh 

heights. Then ——— is the approximated elevation ve¬ 
ry nearly. 

Multiply the difference of the mercurial tempera¬ 
tures by 2,83 feet, and add this produd to the approxi¬ 
mated elevation if the upper barometer has been the 
warmeft, otherwife fubtrad it. The refult> that is, the 
fum or difference, will be the correded elevation.. 

Same Example, 

' ^=294 251,9=42,1 

^^87 + 10x0,21,=89,r 

—-*M ± 2H9- ,, 7; ^ 


Approx. elevation= ?° X - 42 ’ 1 x89>1 .,=4123,24 feet, ^uightsf 

Corr. for temp, of mercury, =4X 2,83 1132 

Correded elevation in feet - 4111,92 

Ditto in fathoms - - 685,32 

Differing from the former only 15 inches. 


This rule may be expreffed by the following Ample 
and eaffly remembered formula, where a is the diffe¬ 
rence between 32 0 and the mean temperature of the air, 
d is the difference of barometric heights in tenths of an 
inch, m is the mean barometric height, £ the difference 
between the mercurial temperatures, and E is the cor- 
■F -3°( 8 7— 1 o,2ia)d _ 
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2,83. 
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remarkable 

mountains. 


We {hall now conclude this fubjed by an account of Heights of 
fome of the moft remarkable mountains, &c. on the the moft 
earth, above the furface of the ocean, in feet. 

Mount Puy de Domme in Auvergne, the firft 
mountain meafured by the barometer 
Mount Blanc ”) 

Monte Rofa / .. 

Aiguille d’Argenture r P s 
Monaftcry of St Bernard J . - 

Mount Cenis - . 

Pic de los Reyes”) 

Pic du Medi / „ 

Pic d’Offano f P ? rene$S 

Canegou J 

Lake of Geneva 
Mount iEtna 
Mount Vefuvius 
Mount Hekla in Iceland 
Snowdown 
Ben Moir 

Ben Laurs ' - - 

Ben Gloe ... 

Shihallion ... 

Ben Lomond / 

Tinto 

Table Hill, Cape of Good Hope 
Gondar city in Abyfiinia 
Source of the Nile - - 

Pic of Teneriffe 
Chimboragon 
Cayambourow 

Antifana ... 

Pichinha (fee Peru, n° 56.) 

City of Quito (fee ditto) 

Cafpian Sea below the ocean 


5088 

15662 

15084 

13402 

7944 
9212 
7620 
9300 
11700 
8544 
1232 
10954 

3938 

4887 

3555 

3723 

3858 

3472 

346i 

3180 

2342 

3454 

8440 

8082 

14026 

19595 

* 939 * 

19290 

15670 

9977 

306 


This lafl isfo Angular, that it is neceffary to give the 
authority on which this determination is founded. It 
is deduced from nine years obfervations with the baro¬ 
meter at Aftrachan by Mr Lecre, compared with a fe- 
ries of obfervations made with the fame barometer at 
St Peterfburgh. „. s 

This employment of the barometer has caufed it to Improved 
become a very intei effing inffrument to the philofopher barometers, 
and to the traveller; and many attempts have been wittl a lit> 
made of late to improve it, and render it more portable. ffri l ,tlo j n 
The improvements have either been dipefled to the en- Hooke *• 

largement 



P N E U M 

B»romcter. largement of its range, ot to the more accurate meafure- 
' v mentof its prefent fcale. Of the fird kind are Hooke’s 
wheel barometer, the diagonal barometer, and the hori¬ 
zontal, barometer, defcribed in a former volume of this 
work. See Barometer.. In that place are alfo defcri¬ 
bed two very ingenious contrivances of Mr Rownings, 
which are evidently not portable. Of all the barometers 
with an enlarged fcale the beft is that invented by Dr 
Hooke in 1668, and defcribed in the Phil. Tranf. N° 185. 
The invention was alfo claimed by Huyghens and by 
De la Hire; but Hooke’s was pubHfhed long before. 
p Iate It confids of a compound tube aBCDEFG (fig. 
COCCIV. 5 ^-)> which the parts AB and DE are equally 

wide, and EFG as much narrower as we would am- 
plify the fcale. The parts AB and EG muft alfo be 
as perfectly cylindrical as poffible. The part HBCDI 
is filled with mercury, having a vacuum above in AB. 
IF is filled with a light fluid, and FG with another 
light fluid which will not mix with that in IF. The 
ciftern G is of the fame diameter as AB. It is eafy 
to fee that the range of the feparating furface at F 
mull be as much greater than that of the furface I as 
the area of I is greater than that of F. And this 
ratio is in our choice. This barometer is free from all 
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at the beginning of the fcale; which fhould either be Air in 
moveable, fo that it may always be brought to the fur- pot i on. . 
face of the mercury in the cillern, c.r the ciitern fhould 
be fo contrived that its furface may always be brought 
to the beginning of the fcale. The glafs will enable us 
to fee the coincidence with accuracy. The other mi- 
crofcope muft be movable, fo as to be fet oppofite to 
the furface of the mercury in the tube ; and the fcale 
fhould be furnifhed with a vernier which divides an inch 
into 1000 parts, and be made of materials of which we 
know the expanfion with great precifion. 

For an account of many ingenious contrivances to a8r 
make the inftrument accurate, portable, and commodi¬ 
ous, confult Magellan, Differ, de divcrfes Injlr. de Phyf. ; 

Phil. Tranf. Ixvii. Ixviii.; Journ. de Phyf. xix. 108.346. 
xvi. 392. xviii. 391. xxi. 436. xxii. 390. ; Sulzer, Act. 

Helvet. iii. 259.; De Luc, Recherches fur les Modifica¬ 
tions de I'Atmofphere, i. 401. ii. 459, 490. De Luc’s 
feems the mod Ample and perfedl of them all. Cardinal 
de Luynes (Mem. Par. 1768); Prinf. De Luc, Re- 
cherchcs, § 63. ; Van Swinden’s Pofiliones Phyftcce f 
Com. Acad. Petrop. i.; Com. Acad. Petrop. Nov. 
ii. 200. viii. 
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the bad qualities of thofe formerly defcribed, being 
mod delicately moveable ; and is by far the fitted: for a 
chamber, for amulement, by obi'ei vations on the changes 
of the atmofpheric preffure. The flighted breeze caufes 
it to rife and fall, and it is continually in motion. 

But this, and all other contrivances of the kind, are 
inferior to the common barometer for meafurement of 
heights, on account of their bulk and cumberfome- 
nefs: nay, they are inferior for all philofophical pur- 
pofes in point of accuracy ; and this for a reafon that 
admits of no reply. Their fcale mud be determined in 
all its parts by the common barometer ; and therefore, 
notwithdanding their great range, they are fufceptible 
of no greater accuracy than that with which the fcale 
of a comm >ti barometer can be obferved and meafured. 
This will be evident to any perfon who will take the 
trouble of conlidering how the points of their fcale mud 
be afeertained. The mod accurate method for gradu¬ 
ating fuch a barometer as we have now defcribed would 
be to make a mixture of vitriolic acid and water, which 
fhould have -A- of the denfity of mercury. Then, let 
a long tube dand vertical in this fluid, and connedt its 
upper end with the open end of the barometer by a 
pipe which has a branch t j which we can apply the 
mouth. Then if we fuck through this pipe, the fluid 
will rife both in the bar meter and in the other tube ; 
and 10 inches rife in this tube will correfpond to one inch 
defeent in the common barometer. In this manner may 
every point of the fcale be adjuded in due proportion to 
the red. But it dill remains to deteimine what parti¬ 
cular point of the fcale correfponds to fome determined 
inch t'f the common barometer. This can i nly be done 
by an adtual compa< ifon ; a d this being done, the 
whole becomes equally accurate. Except therefore for 
the mere purpole of < hamber amndmerit, in which cafe 
the harom- ter lad defcribed has a decided preference, the 
comm in barome'er is t.> be preferred ; and our atten¬ 
tion fhould be entirely diredled to its improvement and 
portability, 

For this purpofe it fhould he furnifhed with two mi- 
crofcopes or magnifying glalfes, one of them Rationed 


Thus we have given an elementary account of the 
didinguifhing properties ot air as a heavy and compreB 
Able fluid, and of the general phenomena which are 
immediate confequences of thefe properties. This we 
have done in a let of propofitions analogous to thofe 
which form the dodlrines of hydrodatics. It remains to 
confider it in another point of view, namely, as moveable 
and inert. The phenomena confequent on thefe proper¬ 
ties are exhibited in the velocities which air acquires by 
preffure, in the refidence which bodies meet with to their 
motion through the air, and in the impreffion which air 
in motion gives to bodies expofed to its adlion. 

We fhall fird confider the motions of which air is 
fufceptible when the equilibrium of preffure (whether 
arifingfrom its weight or its eladicity) is removed ; and, 
in the next place, we fhall confider its adtion on folid 
bodies expofed to its current, and the refidance which 
it makes to their motion through it. 

In this confiderati' n we fhall avoid the extreme of ge¬ 
nerality, which renders the difeuflion too abftradi and 
difficult, and adapt our invedigation to the circum- 
dances in which compreffible fluids (of which air is 
taken for the reprefentative) are mod commonly found. 
We lhall confider air therefore as it is commonly found 
in acceflible fituations, as adted on by equal and parallel 
gravity; and we fhall confider it in the fame order in 
which water is treated in afydem of hydraulics. 

In that fcience the leading problem is to determine 
with what velocity the water will move through a given 
orifice when impelled by fome known preffure ; and t 
has been found, that the bed forth in which this moll 
difficult and intricate propofition can be put, is to de¬ 
termine the velocity of w'ater flowing through th ; s ori¬ 
fice when impelled by its weight alone. Having de¬ 
termined this, we can reduce to this cafe every quedion 
which can be proposed; for, in place of the pr^fure 
of any pidonor other mover, we can always fubftitute 
a perpendicular column of water or air whofe weight 
dial! be equal to the given preffure. 

The fird problem, therefore, is to determine with 
what velocity air will rufh into a void when impelled 
R 2 by 
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Air in by ft s weight alone. Tliis is evidently analogous to the 
Motion, hydra U l*c problem of water flowing out of a veflel. 

And here we mud be contented with referring our 
readers to the folutions which have been given of that 
problem, and the demonftration that it flows with the 
velocity which a heavy body would acquire by falling 
from a height equal to the depth of the hole under the 
furface of the water in the veflel. In whatever way we 
attempt to demonftrate that propofition, every ftep, nay, 
every word, of the demonftration applies equally to the 
air, or to any fluid whatever. Or, if our readers ftiould 
wifh to fee the coane&ion or analogy of the cafes, we 
only defire them to recoiled an undoubted maxim in 
the fcience of motion, that when the moving force and 
. the metier to he moved'vary in the fame proportion , the ve¬ 
locity will he the fame. If therefore there be iimilar 
veffels of air, water, oil, or any other fluid, all of the 
height of a homogeneous atmofphere, they will all run 
through equal and fimilar holes with the fame velocity ; 
for in whatever proportion the quantity of matter mo¬ 
ving through the hole be varied by a variation of denfity, 
the preflure which forces it out, by adting in circum- 
llances perfedtly fimilar, varies in the fame proportion 
by the fame variation of denfity. 

We muft therefore aflume it as the leading propofi¬ 
tion, that air rufhes from the atmofphere into a void with 
the velocity which a heavy body would acquire by falling 
from the top of a homogeneous atmofphere . 

It is known that air is about 840 times lighter than 
water, and that the preflure of the atmofphere fupports 
water at the height of 33 feet nearly. The height 
therefore of a homogeneous atmofphere is nearly 
33XS40, or 27720 feet. Moreover, to know the ve¬ 
locity acquired by any fall, recoiled that a heavy body 
by faking one foot acquires ihe velocity of 8 feet per 
fecond ; and that the velocities acquired by falling thro’ 
different heights are as the fquare roots of the heights. 
Therefore, to find the velocity correfponding to any 
height, expreffed in feet per fecond, multiply the fquare 
root of the height by 8. We have therefore in the 
prefent inftance ¥=84/27220, z=8 X 166,493, =1332 
feet per fecond. This therefore is the velocity with 
which common air will rufli into a void ; and this may 
be taken as a ftandard numberin pneumatics, as 16 and 
32 are ftandard numbers in the general fcience of me¬ 
chanics, expreffing the adion of gravity at the furface 
cf the earth. 

It is eafy to fee that greater precifion is not nece/Titry 
in this matter. The height of a homogeneous atmo¬ 
fphere is a variable thing, depending on the temperature 
cf the air. If this reafon feems any objedion againft 
the ufe of the number 1332, we may reta : n Sy'H in 
place of it, where H exprelfes the height of a homoge¬ 
neous atmofphere of the given, temperature. A varia¬ 
tion of the barometer makes no change in the velocity, 
nor in the height.of the homogeneous atmofphere, b;- 
neft it is accompanied by a proportional vaiiation in 
the denfity of the air. When it is increafed 7 ‘, for in¬ 
ftance, the denfity is alfo increafed ; and thus the 
expelling force and the matter to be moved are changed 
in the fame proportion, and the velocity remains the 
fame. N. B. We do net here conficer the velocity 
which the air acquires after its iffning ir.to the void by 
- its cer.tinuJ expanfion. This may be afeertained by 


the 39th prop, of Newton’s Principia, b. i. Nay, which Air in 
appears very paradoxical, if a cylinder of air, communi- * vlc>t ‘ Qn ‘ 
eating in this manner with a void, be compreffed by a “ 
pifton loaded with a weight, which preffes it down as 
the air flows out, and thus keeps it of the fame denfity, 
the velocity of efflux will Hill be' the fame however great 
the preflure may chance to be : for the firft and imme¬ 
diate effed of the load on the pifton is to reduce the air 
in the cylinder to luch a denfity that its elafticity fhall 
exadly balance the load; and becaufe tire elafticity of 
air is proportional to its denfity, the denfity of the air 
will be increafed in the fame proportion with the load, 
that is, with the expelling power (for we arenegleding 
at prefent the weight of the included air as too inconii- 
derable to have any fenfible effed. ) Therefore, fince the 
matter.to be moved is increafed in the lame proportion 
with the preflure, the velocity will be the fame as 
before. _ _ z % s 

It is equally eafy to determine the velocity with which_A n d the 
the air of the atmofphere will rufli into a fpace contain velocity 
ing rarer air. Whatever may be the denfity of this air, which 
its elafticity, which follows the proportion of its denfity, ™ f*/" a 
will balance a proportional part of the preflure of the cc >ntaining 
atmofphere ; and it is the excefs of this laft only which rarer air, 
is the moving force. The matter to be moved is the 
fame as before. Let D be the natural denfity of the 
air and J' the denfity of the air contained in the veflel 
into which it is fuppofed to run, and let P be the 
preflure of the atmofphere, and therefore equal to the 
force which impels it into a void; and let v be the 
force with which this rarer air would run into a void. 


We have D : JezP : v. 


PcP 

and jrrrjy 


Now the moving 
P^ 

force in the prefent inftance is P— v, or P—jy. 

Laftly, let V be the velocity of air ruftiing into a void, 
and v the velocity with which it will ruflh into this 
rarefied air. 

It is a theorem in the motion of fluids, that the 
preffures are as the fquares of the velocities of efflux. 

PA 

Therefore P : P—jy=V a : v\ Plence we derive 


■rV’Xi—' 


D 


and ff—V x 1. 


J' 

T) 


We do not 


here confider the refiftance which the air of the atmo¬ 
fphere will meet with from the inertia of that in the 
veflel which it muft difplacein its motion. 

Here we fee that, there will always be a current into 
the veflel while is lefs than D. 


We alfoTeam the gradual diminution of the velocity 
as the veflel fills ; for J' continually increafes, and there- 
J' 

fore 1 —jq continually diminifhes. 

It remains to determine the time expreffed in fe- 
conds, in which the air of the atmofphere will flow 
into this veflel from its ftate of vacuity till the air in the 
veflel has acquired any propofed denfity S. 

Per this purpofe let H, expreffed in feet,, be the 
height through which a heavy body muft fall in order 
to acquire the velocity V, expreffed alfo in feet per fe¬ 
cond. This we fhall exprefs more briefly in future, by' 
calling it the hcigr.t producing the velocity V. Let 
C reprefent the capacity of tile veflel, expreffed in cubic 

fee* 
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A'r m feet, and O. the area or feffion of die oritice, expreffed 
Motion, in fuperfici.il or fquarc feet; and let the natural denfity 
v of the air be D. 

Since the quantity of aerial matter contained in a 
veffel depends on the capacity of the Veffel and the 
denfity of the airjointly, we may exprefs the air which 
would fill this veil'd by the fymbol CD when the air 
is in its ordinary Hate, and by CJ 1 when it has the 
denfity A In order to obtain the rate at which it fills, 
we mull; take the fluxion of this quantity C <!'. This 
is C^; for C is a conftant quantity, and f is a variable 
or flowing quantity. 

But we alfo obtain the rate of influx by our know¬ 
ledge of the velocity, and the area of the orifice, and 
the denfity. The velocity is V, or 8-v/H, at the fir ft 
inftant; and when the air in the veffel has acquired the 
denfity J that is, at the end of the time t, the velocity 
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the time in feconds 
8" 1152" 

’ ‘ or 


is 8^/H ^ x - A, or 8-/H ^ 


D —i 


or Sv'H 


V'D- 


v'D 


The rate of influx therefore (which may be con¬ 
ceived as meafured by the little mafs of air which will 
enter during the time t with this velocity) will be 

8 v / 'HOD'' // D— ft, or Sy'HO.y/D./D— ft, multi- 

VD 

plying the velocity by the orifice and by the denfity. 

Here then we have two values of the rate of influx. 
By Rating them as equal we have a fluxionary equation, 
from which we may obtain the fluents, that is, the 
time t in feconds neceifary for bringing the air in the 
veflel to the deniity f, or the denfity f which will be 
produced at tne end of any time t. We have the equa¬ 
tion Sy'HCT/D'v^ D—ft = Cf. Hence we derive 
C f 


8-\AiQy' D 
C 


X 


V'D —3 


4 -v/HDv/D x /D—V'D—A 


of completely filling 


it w 


ill be 


Air ill 
Motion. 


or I 


7297 '' 


If the hole is only 
fide is ,’, r of an 


t^OOG or 666 

, i,. of a fquare inch, that is, if its 
inch, the time of completely filling the hogfliead will 
be 173" very nearly, or fome thing lefs than three mi¬ 
nutes. 

If we make the experiment with a hole cut in a thin 
plate, we fhall find the time greater nearly in the pro¬ 
portion of 63 to 100, for leafons obvious to all who 
have ftudied hydraulics. In like manner we can tell 
the time neceffary for bringing the a ; r in the veflel to -|- 

part of our 

ZX Let ./'be 


of its ordinary denfity. The only variab! 


fluent is the coefficient— \/JlJ 
then 


. ) 


, cr v' 1- 
and 1 — 


1—J'=v^i = L anc * 1 — V 1 — y = 

and the time is 86 very nearly when the hole is -A of 
an inch wide. 

Let us now fuppofe that the air in the veflel ABCD plate 
(fig. 64.) is compreffed by a weight acting on the CCCCV. 
cover AD, which is moveable down the veflel, and is 
thus expelled into the external air. city of air 

The immediate effect of this external preffure is to with t j le 
comprefs the air and give it another denfity. The additional 
denfity D of die external air correfponds to its preffure impufll- of 
P. Let the additional preffure on the cover cf the 3 weight 
veffel be' p, and the denfity of the air in the veffel ™ 0 vin^ 
be d. We fhall have P : P+/c=D id; and therefore 

pzzVy, L— _Then, becaufe the preffure which ex¬ 

pels the air is the difference between the force which 
compreffes the air in the veffel and the force which 
comprefl'es the external air, the expelling force is 
p. And becaufe the quantities of motion are as the 
forces which fimilarly produce them; we fhall have 


P:PX 


7 —D 


= MV; 


Of this the fluent is 


JU 


where M and m exprefs 


- — yjj" v V1)_ J‘+ A, in which A is a con¬ 

ditional conftant quantity. The condition which de¬ 
termines it is, that t muft be nothing when f is nothing 
that is, when V'D —f — X D ; for this is evidently 
the cafe at the beginning of the motion. Hence it 
fellows, that the conftant quantity is VD, and the 
complete fluent, fuited to the cafe, is 
C .. . 


the quantities of matter expelled, V expreffes the velo¬ 
city with which air rallies into a void, and v expreffes 
the velocity fought. But becaufe the quantities of 
aerial matter which iffue from the lame orifice in a mo¬ 
ment are as the denfities and velocities jointly, we fhall 
have MV : mv — DVV : dvv, ~ D V 2 : drS~ • There¬ 


fore P : p 


d—D 

L) 


= DV S 


Hence we deduce 


*=a/- 7 |- 


We may have another expreflion of the velocity v. ith- 
out confidering the denfity. W'e had P: P-J - /—D : d : 


therefore d- 


D x P-~/> 


— D X P + 


P 

—DP 


and d— D=£^ P jt£. 


D, 


d- 

and, — 


-d_dxp + /”-dp 


_ P + P —P 


therefore v — 
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The motion ceafes when the air in the veffel has ac- 
quiied the denfity of the external air; that is, when 

f=D, or when 1— _ 2 _xv'D* —_S_ 

w HO-v/D 4 -/HO* 

Therefore the time of completely filling the veffel is 
C 

4^/ hO 

Let us illuftrate this by an example in numbers. 

Snppofing then that air is 840 times lighter than 
water, and the height of the homogeneous atmofphere 
27720 feet, we have ^>/H=666. Let us further 
fupp ffe the veffel to contain 8 cubic feet, which is 
r.e.uly a wine hogfliead, and that the hole by which the 
air of the ordinary dcr.fity, vslvch we fhall make — 1, 

enters is an inch fquare, or of a fquare foot. Then and its elafticity will dimnilh along with its denfity. 

It# 


B+p t'-hp ■ V P+/I 

which is a very Ample and convenient expreflion. a 88 

Hitherto we have confidered the motion of air-as The cit. ck 
produced by its weight only. Let us now conlider the °f : ff c air'’ 3 
effe£t of its elafticity. 

Let ABCD (fig. 64.) be a veffel containing air of 
any denfity D. This ai is in a ftate of comprefiio 1 
and if the compreffing force be removed, it will expam 


elaflioity 
ConiuUi. 
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Its elaftiaity in any ftate is meafured by the force which 
keeps it in that ftate. The force which keeps common 
air in its ordinary denfity is the weight of the atmo- 
fphere, and is the fame with the weight of a column of 
water 33 feet high. If therefore we fuppofe that this 
air, initead of being confined by the top of the veil'd, 
is preffed down by a moveable piilon carrying a column 
of water 33 feet high, its elafticity will balance this 
preflure as it balances the preifure of the atmofphere ; 
and as it is a fluid, and propagates through every part the 
preflure exerted on any one part, it will prefs on any little 
portion of the veflel by its elafticity in the fame manner as 
when loaded with this column. 

The confequence of this reafoning is, that if this 
fmall portion of the veflel be removed, and thus a paf- 
fage be made into a void, the air will begin to flow out 
with the fame velocity with which it would flow when 
impelled by its weight alone, or with the velocity ac¬ 
quired by falling from the top of a homogeneous atrno- 
lphere, or 1332 feet in a fecond nearly. 

But as fooii as fome air has come out, the denfity 
of the remaining air is diminilhed, and its elafticity is 
diminifhed ; therefore the expelling force is diminilhed. 
But the matter to be moved is diminilhed in the very 
fame proportion, becaufe the denfity and elafticity are 
found to vary according to the fame law; therefore the 
velocity will continue the fame from the beginning to the 
end of the efflux. 

This may be feen in another way. Let P be the pref- 
fure of the atmofphere, which being the counter-ba¬ 
lance and meafure of the initial elafticity, is equal to 
the expelling force at the firft inftant. Let D be the 
initial denfity, and V the initial velocity. Let d be its 
denfity at the end of the time t of efflux, and v the 
contemporaneous velocity. It is plain that at the end 

of this time we lhall have the expelling force *• 1=^ 


D 


forD:i/=P:^=L 0 . 

Thefe forces are proportional to the quantities of 
motion which they produce ; and the quantities of mo¬ 
tion are proportional to the quantities of matter M and 
in and the velocities V-and v jointly : therefore we have 

t. But the quantities of matter 


P : MV 

D 

which efcape through a given orifice are as the denfities 
and velocities jointly; that is, M : m=DV : dv : there- 

fore P : —=DV 2 : dv z , and P x A = — 

and V 1 =v z , and V=v, and the velocity of efflux is 
conftant. Hence follows, what appears very unlikely 
at firft fight, that however much the air in the veflel is 
condenfed, it will always ifl’ue into a void with the fame 
velocity. 

In order to find the quantity of aerial matter which 
will iflue during any time t, and confequently the den¬ 
fity of the remaining air at the end of this time, we 
mull get the rate of efflux. In the element of time 
/there iifues (by what has been laid above) the bulk 
8y/HO/ (for the velocity V is conftant) ; and there¬ 
fore the quantity 8 On the other hand, the 

quantity of air at tne beginning was CD, C being the 
capacity of the veflel; and when the air has acquired 
the denfity d, the quantity is C d-, and the quantity 


run out is CD—C d: therefore the quantity which has Air in 
run out in the time / mull be the fluxion of CD—C d ’, Motion, 

or—C d■ Therefore we have the equation 8y/HO d / — 1 

_ —Cd . _ C d 

8y/HO d ’ 


• — Cd, and i ; 


z^/nod 

The fluent of this is i=- 


VHO 11 *-' fluent 

muft be fo taken that/may be=z« when d= D. There¬ 


fore the corre<ft fluent will be t : 


: ——-log. —, for 

8y/HO 6 d 


We deduce from this, that it re- 


l °g- 53 = lo S* 1 > = °- 
quires an infinite time for the whole air of a veflel to flow- 
out of it into avoid. N. B. By log. d , 8c c. is meant the 
hyperbolic logarithm of d„ &c. 

Let us next fuppofe that the veflel, inftead of letting when the 
out its air into a void,'emits it into air of a lefs den- veflel emits 
fity, which remains conftant during the efflux, as we IBt ° ra - 
may fuppofe to be the cafe when a veflel containing rcr a ‘ r * 
condenfed air emits it into the furrounding atmo¬ 
fphere. Let the initial denfity of the air in the veflel 
be <?, and that of the atmofphere D. Then it is plain 

PD 

that the expelling force is P—-, and that after 


the time t it is- 


P d 


P d PD 


.^- 5 .. We have therefore P— ^-5 


-—MV \ mv, — •f' V 2 ! d<v z . Whence we 


»=vy. 


fd —D 


derive 

d*—£ 

From this equation we learn that the motion will be 
at an end when d= D : and if ef=D there can be no 
efflux. 

To find the relation between the time and the den- R j*?* 
fity, let H as before be the height producing the velo between 
city V. The height producing the velocity of efflux the time 

j, £ j) and denfity 

v muft be H x ———, and the little parcel of aii when iflii- 
dS '—D ing into a 

whic h will fl ow out in the time / will be = 8y/HO d t void * 

On the other hand, it is = —C d 


di—Y) 


H ence w e deduce this fluxionary equation / = 

<V, ; -JJ d _ 

= P dV\ VP—Dd" The fluent of dlis « COTr e^- 

ed fo as to make t ~ O when d~J~, is t — Cy/ —D 

8y/HOy/d' 


X log 


>—tD+y/cP—D‘ 


(til 


^-\-Vd 2 —U/ 


And the time of 


completing the efflux, when d=D, is t — CV —JJ 

. - fly/HOy/d 1 

X Icg.^tzi32±^!z±£y 

Laftly, let ABCD, ^FGH (fig. 65.) be two vefiels ccccv. 
containing airs of different denfities, and communicating 292 

by the orifice C, there will be a current fi rm the veflel When ifiii- 
containing the denfer air into that containing the rarer : in S iTorn 
fuppofe from ABCD into CFGH. dinftr mt® 

Let P be the elaftic force of the air in ABCD, Q rarerair * 

Its 
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Air iu its denfity, and V its velocity, and D the denfity of 
Motion, the air in CFGH. And, after the time /, let the 

'•” —v -denlity of the air in ABCD be y, its velocity v, and 

the denfity of the air in CFGH be i\ The expelling 

PD 

force from ABCD will be P— —^-at the firft inftant, 

Py PJ 1 

and at the end of the time / it will be^-— q-. Therefore 
PD P <7 P S' 

we fhall have P—q -1 q— -^-rrQV 1 qv*, 'which gives 
■»=V X / and the motion will ceafe when/ey. 

v y(Qr-D)’ 

Let A be the capacity of the fiift veflel, and B 
that of the fecond. We have the fecond equation 

A (Q—<7) + BD. 

AQ+ BD=Ay+B S and therefOre/= -—^-— 

Subftituting this value of/in the former value of v, we have 

»=V x ” ti ' h £«* 

the relation between the velocity v and the denfity y. 

In order to afcertain the time when the air in 
ABCD has acquired the denfity y, it will be conve¬ 
nient to abridge the work by fome fubilitutions. There¬ 
fore make C^(B-pA) = M, BQD4-BQft=N, BQ^- 

BD == R and — —m. Then, proceeding as before, we 


M 


obtain the fluxionary equation 8 V"HO* — 

ViWq 

- Av/r 


AQj-A y=r—Ay whence \ =■ 


8 V 'ho v /m x 7: 


of which the fluent, completed fo that t—e when=Q, 


1S t 


A\/R 


* 93 , 
When air 
is expelled 


8y''HOy'M 


X 


Log. fOzi 1 
\q~- 


H V(Q>QJ 


1 —+ */{q ! ‘mq) 


) 


Plate 

CCCCV. 
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Some of thefe queftions are of difficult folution, and 
they are not of frequent ufe in the more important and 
by force, as nfual applications of the doctrines of pneumatics, at 
In bellows, leaft in their prefent form. The cafes of greateft ufe 
are when the air is expelled from a veflel by an exter¬ 
nal force, as when bellows are worked, whether of the 
ordinary form or confiding of a cylinder fitted with a 
moveable piilon. This lall cafe merits a particular con- 
fideration; and, fortunately, the inveftigation is ex¬ 
tremely eafy. 

Let AD fig. 64. be confidered. as a pifton moving 
downward with the uniform velocity f, and let the area 
of the pifton be n times the area of the hole of efflux, 
then the velocity of efflux arifing from the motion, 
of the pifton will be nf. Add this to the velocity V 
produced by the elafticity of the air in die firft queftion,. 
and the whole velocity will be It will.be the 

fame in the others. The problem is alfo freed from the 
confideration of the time of efflux. For. this depends 
now on the velocity of the pifton. It is Hill, however, a 
very intricate problem to afcertain the relation between 
the time and the denfity, even though the pifton is. 
moving uniformly; for at the beginning of the mo-, 
tion the air is of common denfity. As the. pifton de- 
feends, it both expels and comprefles the air, and the 
denfity of the air in the veflel varies in a very intricate 
manner, as alfo its refiftance or reaction on the pifton. 

For this reafon^a pifton which moves uniformly by means 


of an external force will never make an uniform blaft by 
fucceffive ftrokes; it will always be weaker at the be¬ 
ginning of the ftroke. Thebeftwayforfecuring an uni- ~ 
form blaft is to employ the external force only lor lifting 
up the pifton, and then to let the pifton defeend by its 
own weight. In this way it will quickly fink down,, 
compreffing the air, till its denfity and correlponding ela¬ 
fticity exadtly balance the weight of the pifton. Af¬ 
ter this the pifton will defeend equably, and the blaft 
will be uniform. We fliall have occafion to confider 
this more particularly under the head of Pnevm/itical 
M achines. Thefe obfervations and theorems will ferve 
to determine the initial velocity of the air in all im¬ 
portant cafes of its expulfion. The philofopher will learn 
the rate of its efflux out of one veflel into another; 
the chemift will be able to calculate the quantities of 
the different gafes which are employed in the curious 
experiments of the ingenious but unfortunate Lavoi- 
fier on Combuftion, and will find them extremely diffe¬ 
rent from what he fuppofed ; the engineer will learn how 
to proportion the motive force of his machine to the 
quantity of aerial matter which his bellows muft fupply. 

But it is not enough, for this purpofe, that the air begin 
to iflue in the proper quantity ; we muft fee whether it 
be not affedted by the circumftances of its fubfequsnt 

P af % e - . r . , Mage of 

All the modifications of motion which are obferved air through', 
in water conduits take place alfo in the paflage of aii pipes, &c. 
through pipes and holes of all kinds. There is the linear to 
fame diminution of quantity palling through a hole in lI J e motI0U 
a thin plate that is obferved m water. We know that con( j 1J - u> 
(abating the fmall effedt of fridtion) water iffues with, 
the velocity acquired by falling from the furface; and. 
yet if we calculate by this velocity and by the area of 
the orifice we fhall find the quantity of water deficient 
nearly in the proportion of 63 to 100. This is owing to> 
the water preffing towards the orifice from all fides,. 
which occafions the contradfion of the jet. The fame 
thing happens in the efflux of air Alfo the motion of 
water is greatly impeded by all contradfions of its paf- 
fage. Thefe oblige it to accelerate its velocity, and 
therefore require an increafe of preffureto force it through, 
them, and this in proportion to the fquares of the velo¬ 
cities. Thus, if a machine working a pump caufes it to 
give a certain number of ftrokes in a minute, it will de¬ 
liver a determined quantity of water in that time,. 

Should it happen that the paflage of the water is con- 
trafted to one half in any part of the machine (a thing 
which frequently happens at the valves), the water mult 
move through this contradtion with twice the velocity 
that, it has in the reft of the paflage. This will require 
four times the force to be exerted on the pifton. Nay 
(which will appear very odd, and is never fufpedted by 
engineers), if no part of the paflage is narrower than the 
barrel of the pump, but on the contrary a part much 
wider, and if the conduitbe again contradfed to the width- 
of the barrel, an additional force muft be applied to 
the pifton to drive the water through this paflage,. 
which would not have been neceflary if the paflage had 
not been widened in any part. It will require a force 
equal to the weight of a column of water of the height 
neceflary for communicating a velocity the ft) u are t 
which is equal to the difference of the fquares of the ve¬ 
locities of the water, in the wide and the narrow part of 
the conduit., 

The; 




PNEUMATICS. 


295 

Air fufFers 
the fame 
retardation 
along pipes 
es water, 
and the 
iteceffity of 
attending 
to this. 


The fame thing takes place in The motion of air, and 
therefore till contractions and d-.latations mult be care¬ 
fully avoided, when we want to preferve the velocity 
unimpaired. 

, Air alfo fufFers the fame retardation in its motion 
along pipes. By not knowing, or not attending to that, 
engineers of the'fhft reputation have been prodigioufly 
dilappointed in their expectations of the quantity of 
air which, will be delivered by long pipes. Its extreme 
mobility and lightnefs hindered them from fitfpeffing 
that it v/o.uld luffer any fenfible retardation. Dr Pa¬ 
pin, a moll; ingenious man, propofed this as the moll 
effectual method of transferring the affion of a moving 
power to a great dhfance. Suppofe, for inftance, that 
it was required to raife water out of a mine by a wa¬ 
ter-machine, and that there was no fall of water nearer 
than a mile’s difence. He employed this water to 
drive a pifton, which (hould compiefs the a'r in a cy¬ 
linder communicating, by a long pipe, with another 
cylinder at the mouth of the mine. This fecond cy¬ 
linder had a pi lion in it, whofe rod was to give motion 
to the pumps at the mine. Pie expected, that as foon 
as the pifton at the water-machine had comprelfed the 
air fufficiently, it would caufe the air in the cylinder 
at the mine to force up its pifton, and thus work the 
pumps. Doffor Hooke made many objections to the 
method, when laid before the Royal Society, and 
it was much debated there. But dynamics was at 
this time an infant fcience, and very little underllood. 
Newton had not then taken any part in the bufinefs of 
the fociety, otherwise the true objections would not 
have efcaped his. fagacious mind. Notwithftanding Pa¬ 
pin’s great reputation as an engineer and mechanic, he 
could not bring his fcheme into ule in England; but 


No very dillinCt- theory can be delivered on this fub- 
jeCt; but we may derive confiderable affiftance in un- 
derftanding the caufes of the obftruCtion to the motion 
of water in long pipes, by confidering what happens 
to air. The elafticity of the air, and its great com- 
preflibility, have given us the diftinCteft notions of flui¬ 
dity in general, Ihowing us, in a way that can hardly 
be controverted, that the particles of a fluid are kept 
at a diftance from each other, and from other bodies, 
by the corpufcular forces. We Ihall therefore take this 
opportunity to give a view of the fubjeCl, which did 
not occur to us when treating of the motion of water 
in pipes, referving a further difeuffion to the articles 
River, Water-W orks. 

The writers on hydrodynamics have always confider- 
ed the obftruCtion to the motion of fluids a'icng canals 
of any kind, as owing to fomething like the friction by 
which the motion of folid bodies on each other is ob- 
ftruCted ; but we cannot form to ourfelves any diftinCt 
notion of refemblance, or even analogy between them. 
The faCt is, however, that a fluid running along a ca¬ 
nal has its motion obftruCted ; and that this olyftruc- 
tion is greateft in the immediate vicinity of the folid 
canal, and gradually diminiflies to the middle of the 
ftream. It appears, therefore, that the parts of fluids 
can no more move among each ocher than among fo¬ 
lid bodies, without fuifering a diminution of their mo¬ 
tion. The parts in phyfical contact with the fides and 
bottom are retarded by thefe immoveable bodies. The 
particles of the next ftratum of fluid cannot preferve 
their initial velocities without overpaffing the particles 
of tlie firft ftratum; and it appears from the fact that 
they are by this means retarded. They retard in the 
fame manner the particles of the third ftratum, and fo 
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afterwards, in France and in Germany, where he fettled, 
he got fome perfons of great fortunes to employ him 
in this pyojeCt; and he ereCted great machines in Au¬ 
vergne and Weftphalia for draining mines. But, fo far 
from being effective machines, they would not even be¬ 
gin to move. He attributed the failure to the quan¬ 
tity of air in the pipe of communication, which muft be 
condenfed before it can condenfe the air in the remote 
cylinder. This indeed is true, and he Ihould have 
thought of this earlier-. He therefore diminifhed the 
fize of this pipe, and made his water machine exhauft 
inftead of condenfmg, and had no doubt but that the 
immenfe velocity with which air rufhes into a void would 
make a rapid and effectual communication of power. 
But he was equally difappointed here, and the machine 


on to the middle ftratum or thread of fluid. It ap¬ 
pears from the faff, therefore, that this fort of friction 
is not a confequence of rigidity alone, but that it is 
equally competent to fluids. Nay, fince it is a matter 
of faff in air, and is even more remarkable there than 
in any other fluid, as we (hall fee by the experiment* 
Which have been made on the fubjeff; and as our ex¬ 
periments on the compreflion of air fhow us the par¬ 
ticles of air ten times nearer to each other in fome cafes 
than in others (viz. when we fee air a thoufand times 
denfer in thefe cafes), arid therefore force us to ac¬ 
knowledge that they arenot in contact; it it is plain that 
this obftruffion has no analogy to friffion, which fup- 
pofes roughnefs or inequality of furface. No fuch in¬ 
equality can be fuppofed in the furface' of an aerial 


at the mine flood ft'ill as before. particle; nor would it be of any fervice in explaining 

Near a century after this, a very intelligent engineer the obftruffion, fince the particles do not rub on each 
attempted a much more feafible thing of this kind at an other, but pafs each other at fome fmall and imper- 
iron-foundery in Wales. He ereffed a machine at a ceptible diftance. 


powerful fall of water, which worked a fet of cylinder 
bellows, the blow-pipe of which was conducted to the 
diftance of a mile and ahalf, where it was applied to a 
blaft furnace. But notwithftanding everj- care to make 
the conducting pipe very air tight, of great fize, and as 
fmooth as polfible, it would hardly blow out a candle. 
The failure wasaferibed to the impoftibility of making 
the pipe air-tight. But, what was furprifing, above 
ten minutes elapfed after the affion of the piftons in 
the bellows before the leaft wind could be perceived at 
the end of the pipe; whereas the engineer expected an 
interval of 6 feconds only. 

4 


We muft therefore have recourfe to fome other mode 
of explication. We ihall apply this to air only in this 
place ; and, fince it is proved by the uncontrovertible 
experiments of Canton, Zimmerman, and others, that 
water, mercury, oil, &c. are alfo compreffible and per¬ 
fectly elaftic, the argument from this principle, which 
is conclufive in air, muft equally explain the fimilar 
phenomenon in hydraulics. 

The moft highly poiifhed body which we know muft 
be conceived as having an uneven furface when we 
compare it with the fmall fpaces in which the corpuf¬ 
cular forces are exerted j and a quantity of air moving 

in 
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in a polilhed pipe may be compared to a quantity of 
fmall fliot Aiding down a channel with undulated fides 
and bottom. The row of particles immediately conti¬ 
guous to the fides will therefore have an undulated mo¬ 
tion : but this undulation of the contiguous particles 
of air will not be fo great as that of the furface 
along which they glide ; for not only every motion 
requires force to pioduce it, but alfo every change of 
motion. The particles of air refift this change from 
a redtilineal to an undulating motion j and, being ela- 
ftic, that is, repelling each other and other bodies, 
they keep a little nearer to the furface as they are paf- 
fing over an eminence, and their path is lefs incurvated 
than the furface. The difference between the motion of 
the particles of air and the particles of a fluid quite une- 
laflic is, in this refpedf, fomewhat like the difference be¬ 
tween the motion of a fpring-carxiage and that cf a com¬ 
mon carriage. When the common carriage paffes along a 
road not perfectly fmooth, the line deferibed by the 
centre of gravity of the carriage keeps perfeflly pa¬ 
rallel to that deferibed by the axis of the wheels, ri- 
flng and falling along with it. Now let a fpring 
body be put on the fame wheels and pafs along the 
fame road. When the axis rifes over an eminence 
perhaps half an inch, finks down again into the next 
hollow, and then rifes a fecond time, and fo on, the 
centre of gravity of the body deferibes a much ftraight- 
er line; for upon the rifing of the wheels, the body 
refills the motion, and compreffes the fprings, and thus 
remains lower than it would have been had the fprings 
not been interpofed. In like manner, it does not fink 
fo low as the axle does when the wheels go into a hol¬ 
low. And thus the motion of fpring-carriages be¬ 
comes lefs violently undulated than the road along which 
they pafs. This illuftration will, we hope, enable the 
reader to conceive how the deviation of the particles 
next to the fides and bottom of the canal from a redti¬ 
lineal motion is lefs than that of the canal itfelf. 

It is evident that the fame reafoning will prove that 
the undulation of the next row of particles will be lefs 
than that of the firft, that the undulation of the third 
row will be lefs than that of the fecond, and fo on, as 
is reprefented in fig. A. Plate CCCCV. And thus it 
appears, that while the mafs of air has a progreflive 
motion along the pipe or canal, each particle is de- 
feribing a waving line, of which a line parallel to the 
direflion of the canal is the axis, cutting all thefe undu¬ 
lations. This axis of each undulated path will be 
llraight or curved as the canal is, and the excurfions 
of the path on each fide of its axis will be lefs and 
lefs as the axis of the path is nearer to the axis of the 
canal. 

Let us now fee what finfihle effect this will have; for 
all the motion which we here fpeak of is imperceptible. 
It is demonftrated in mechanics, that if a body moving 
with any velocity be deflected from its redtilineal path by 
a curved and perfedfly fmooth channel, to which theredli- 
lineal path is a tangent,it will proceed along this channel 
with undiminiflied velocity. Now the path, in the pre- 
fent cafe, may be confidered as perfectly fmooth, fince 
the particles do not touch it. It is one of the undu¬ 
lations which we are confidering, and we may at pre- 
fent conceive this as without any fubordinate inequali¬ 
ties. There flrould not, therefore, be any diminution 
of the velocity. Let us grant this of the abfolute ve- 
Vol. XV. 


locity of the particle; but what we-o’olerve is the ve¬ 
locity of the mafs, and we judge of it perhaps by the 
motion of a feather carried along by it. Let us fup- 
pefe a Angle atom to be a fenflble objedt and let us at¬ 
tend to two filch particles, one at the fide, and the other 
in the middle: although we cannot perceive the undu¬ 
lations < f thefe particles during their progreflive mo¬ 
tions, we fee the progreflive motions themfelvcs. Let 
us fuppofe then that the middle particle has moved 
without any undulation whatever, and that it lias ad¬ 
vanced ten feet. The lateral particle will alfo have 
moved ten feet; but this has not been in a firaight line. 
It will not be fo far advanced, therefore, in the direc¬ 
tion of the canal; it will be left behind, and will ap¬ 
pear to us to ha'e been retarded in its motion : and i 1 
like manner each thread of particles will be more and 
more retarded (apparently only) as it recedes farther 
from the axis of the canal, or what is ufually called 
.the thread of the ftreum. 

And thus the obferved fa<ft is fhown to be a necef- 
fary confequence of what We know to be the nature of 
a comprefllble or elaftic fluid ; and that without fiip- 
pofing any diminution in the real velocity of each par¬ 
ticle, there will be a diminulicn of the velocity of the 
fenflble threads of the general ftream and a diminution 
of the whole quantity of air which palles alo-ng it du- 
rig a given time. 

Let us now fuppofe a parcel of air impelled along 
a pipe, which is perfefl'y fmooth, out of a lar¬ 
ger veffel, and iffuing from this pipe with a certain 
velocity. It requires a certain force to change its ve¬ 
locity in the veffel to the greater velocity which it has 
in the pipe. This is abundantly demonftrated. How 
long foever we fuppofe this pipe, there will be no 
change in the velocity, or in the force to keep it up. 
But let us fuppofe that about the middle of this pipe 
there is a part of it which has fuddenly got an undu¬ 
lated furface however imperceptible. Let us further 
fuppofe that the final velocity of the middle thread is 
the fame as befoi e. In this cafe it is evident that the 
fum total of the motions of all the particles is greater 
than before becaufe the abfolute motions of the lateral 
particles is greater than that of the central particle, 
which we fuppofe the fame as before. This abfolute 
increafe of motion cannot be without an increafe of 
propelling force : the force acting now, therefore, muft 
be greater than the force ailing formerly. Therefore, 
if only the former force had continued to ail, the fame 
motion of the central particle could not have been 
preferved, or the progreflive motion of the whole ftream 
muft be diminilhed. 

And thus we fee that the internal infenfible undula- 
tory motion becomes a real obftruition to the fenflble 
motion which we obferve, and occafions an expence of 
power. 

Let us fee what will be the confequence of extend¬ 
ing this obftruiting furface further along the canal. 
It muft evidently be accompanied by an augmentation 
of the motion produced, if the central velocity be ftill 
kept up ; for the particles which are now in contail 
with the fides do not continue to occupy that fituation : 
the middle particles moving fafter forward get over 
them, and in their turn come next the fide ; and as 
they are really moving equally fall, but not in the di- 
reffion into which they are now to be- forced, force is 
S me diary 
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neceflary for changing the direction alfo ; and this is 
in addition to the force neceflary for producing the un¬ 
dulations fo minutely treated of. The confiequence 
of this mull be, that an additional force will be necef¬ 
fary for pieferving a given progreffive motion in a 
longer ol/h-u8ing pipe, and that the motion produced in a 
pipe of greater length by a given force will be lefs than 
in a Ihorter one, and the efflux will be diminilhed. 

There is another confideration which mud have an 
influence here. Nothing is more irrefragably demon- 
Arated than theneceffity of an additional force for pro¬ 
ducing an efflux through any contraction, even though 
it (hould be fucceeded by a dilatation of the paflage. 
Now both the inequalities of the fides and the undula¬ 
tions of the motions of each particle are equivalent to 
a fuc.ceffion of contractions and dilatations; although 
each of thefe is next to infinitely fmall; their number 
is alfo next to infinitely great, and therefore the total 
effeCt may be fenfible. 

We have hitherto fuppofed that the abfolute velocity 
of the particles was not diminilhed: this we did, ha¬ 
ving affumed that the interval of each undulation of 
the fides was without inequalities. But this was gra¬ 
tuitous : it was alfo gratuitous that the fides were only 
undulated. We have no reafon for excluding angular 
afperities. Thefe will produce, and moft certainly of¬ 
ten produce, real diminutions in the velocity of the 
contiguous particles; and this muff extend to the 
very axis of the canal, and produce a diminution of the 
fum total of motion: and in order to preferve the 
fame fenfible progreffive motion, a greater force muff 
be employed. This is all that can be meant by faying 
that there is a refiftance to the motion of air through 
long pipes. 

There remains another caufe of diminutiori^ viz. the 
want of perfect fluidity, whether arifing from the dif- 
perfeCt flu- f enl ; na t; on c f folid particles in a real fluid, or from the 
1 a J‘ vifcidity of the fluid. We ftiall not infift on this at pre- 
fent, becaufe it cannot be fhown to obtain in air, at 
lead in any cafe which deferves confideration. It feems 
of no importance to determine the motion of air hur¬ 
rying along with it foot or dull. The effeCt of fogs 
on a particular modification of the motion of air will 
be confidered under the article Sound. What has been 
laid on this fubjeCi is fufficient for our purpofe, as ex¬ 
plaining the prodigious and unexpected obltruCtion to 
».he pallage of air through long and narrow pipes. We 
are able to colleCt an important maxim from it, viz. 
that all pipes of communication fhould be made as wide 
as circumilances will permit: for it is plain that the 
obftruClion depends on the internal furface, and the 
force to overcome it mufl be in proportion to the mafs 
of matter which is in motion. The fird increafes as 
^ the diameter of the pipe, and the lad as the fquare. The 
obdrnClion mud therefore bear a greater proportion to 
the whole moiion in a fmall pipe than in a large one. 
The.aw of It were very defirable to know-the law by which the 

retardation retardation extends from the axis to the fides of the ca- 
extending na ] s anc J the proportion which fubfids between the 
' ”to tJ><?l en £ ths °f cana J anc * forces neceffary for overcoming 
fid*i*01 the the obffruClions when the velocity is given ; as alfo 
canal mi- whether the proportion of the obdruCtion to the whole 
"known. motion varies with the velocity : but all this is unknown. 

It does not, however, feem, a defperate cafe in air: we 
inow pretty didinCtly the law of aCUon among its par- 
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tides viz. that their mutual repulfions are inverfely as Air in 
their didances. This promifes to enable us to trace the Mo t ion. 
progrefs of undulation from the fides of the canal to the 
axis. 306 

We can fee that the retardations will not increafe fo It will not 
fad as the fquare of the velocity. Were the fluid in- increafe fo 
compreflible fo that the undulatory path of a particle j a, ^ : ‘ 3 
were invariable, the deflecting forces by which each indi- the^tTloci- 
vidual particle is made to del'cribe its undulating path ties, 
would be precifely fuch as arife from the path itfelf and 
the imotion in it; for each particle would be in the fitua- 
tion of a body moving along a fixed path. But in a very 
compreflible fluid, fuch as air, each particle may be confi¬ 
dered as a folitary body, actuated by a projectile and a 
tranfverfe force, arifing from the aCtion of the adjoining 
particles. Its motion mud depend on the adjuflment of 
thefe forces, in the fame manner as the elliptical motion 
of a planet depends on the adjuflment of the force of pro¬ 
jection,'with a gravitation inverfely proportional to the 
fquare of the diflance from the focus. The tranfverfe 
force in the-prefent cafe has its origin in the preflure on 
the air which is propelling it along the pipe : this, by 
fqueezing the particles together, brings their mutual re- 
pulfion into aCtion. Now it is the property of a per¬ 
fect fluid, that a preflure exerted on any part of it is 
propagated equally through the whole fluid, therefore 
the tranfverfe forces which are excited by this preflure 
are proportional to the preflure itfelf: and we know that 
the preflures exerted on the furface of a fluid, fo as to 
expel it through any orifice, or along any canal, are pro- 
portional to the fquares of the velocities which they pro¬ 
duce. Therefore, in every point of the undulatory mo¬ 
tion of any particle, the tranfverfe force by which it is 
deflected into a curve is proportional to the fquare of its 
velocity. When this is the cafe, a body would continue 
to deferibe the fame curve as before; but, by the very 
compreffion,the curvatures are increafed,fuppofing them 
to remain fimilar. This would require an increafe of 
the tranfverfe forces; blit this is not to be found : there¬ 
fore the particle will not deferibe a fimilar curve, but 
one which is lefs incurvated in all its parts ; confequenc- 
ly the progreffive velocity of the whole, which is the 
only thing perceivable by us, will not be fo much di- 
minifhed ; that is, the obflruClions will not increafe l'o 
fad as they would otherwife do, or as the fquares of the 
velocities. 

This reafoning is equally applicable to all fluids, and 
is abundntly confirmed by experii ents in hydraulics, 
as we fhall fee when confidering the motion of rivers. 

We have taken this opportunity of delivering our notions 
on this fubjeCt; becaufe, as we have often faid, it is in 
the avowed diferete conditution of air that we fee mod 
d’flinclly the operation of tliofe natural powers which 
conflit-ute fluidity in general, ~ 3<57 

We would beg leave to mention a form of experiment MJSdflik’ft 
for difeovering the law of retardation with confiderable experi. 
accuracy. Experiments have been made on pipes and nu-nt on , 
canals. Mr Boilut, in his Hydrody.hamiqus, has given 
a very beautful let made on pipes of an inch and two 
inches diameter, and 200 feet long: but although thefe 
experiments are very inflru&ive, they do not give us 
any rule by winch we can extend the lefult to pipes of 
greater length and different diameters. 

Let a fmooth -cylinder be fet upright in a very large Plat* 
veffel or pond, and- be moveable -round its axis: let it be CC'CCV. 

turned 
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Veloc'ty of turned round by means of a wheel and pulley with an 
Wmd. uniform motion and determined velocity. It will ex¬ 
ert the fame force on the contiguous water which would 
be exerted on it by water turning round it with the 
fame velocity : and as this water would have its motion 
gradually retarded by the fixed cylinder, fo the moving 
cylinder will gradually communicate motion to the fur¬ 
rounding water. Wc fhould obferve the water gradually 
dragged round by it; and the vortex would extend far¬ 
ther and farther from it as the motion is continued, and 
the velocities of the parts of the vortex will be lefs and 
lefs as we recede from the axis. Now, we apprehend, that 
when a point of tha furface of the cylinder has moved 
over 200 feet, the motion of the water at different diftan* 
ces from it will be fimilar and proportional to, if not pre- 
cifely the fame with, the retardations of water flowing 
200 feet at the fame diftance from the fide of a canal : 
at any rate, the two are fufceptible of an accurate compa- 
rifon, and the law of retardation may be accurately de¬ 
duced from obfervations made on the motions of this 
vortex. 

Air in motion is a very familiar objedt of obfervation ; 
and it is interefting. In all languages it has got a name ; 
we call it wind: and it is only upon reflexion that we 
confider air as wind in a quiefcetit ftate. Many perfons 
hardly know' what is meant when air is mentioned ; but 
they cannot refufe that the blaft from a bellows is the 
expulfion of what they contained ; and thus they learn 
that the wand is air in motion. 

• It is of confequence to know the Velocity of wind; 
but no good and unexceptionable method has been con¬ 
trived for this purpofe. The beft feems to be by mea- 
furing the fpace palled over by the fhadow of a cloud ; 
but this is extremely fallacious. In the firft place, it is 
certain, that although we fuppofe that the cloud has the 
velocity of the air in which it is carried along, this is not 
an exadt meafure of the current on the furface of the 
earth; we may be almoft certain that it is greater: for 
air, like all other fluids, is retarded by the fides and bot¬ 
tom of the channel in which it moves. But, in the next 
place, it is very gratuitous to fuppofe, that the velocity 
of the cloud is the velocity of the ftratum of air between 
the cloud and the earth ; we are almoft; certain that it is 
not. It is abundantly proved by Dr Hutton of Edin¬ 
burgh, that clouds are always formed when two parcels 
of air of different temperatures mix together, each con¬ 
taining a proper quantity of vapour in the ftate of che¬ 
mical folution. We know that different ftrata of air will 
frequently flow in different directions for a long time. In 
1781 while a great fleet rendezvouzed in Leith Roads 
during the Dutch war, there was a brifk eafterly wind for 
about five weeks; and, during the laft fortnight of this pe¬ 
riod, there was a brifk wefterly current at the height of a- 
bout of a mile. This was diftindtly indicated by frequent 
fleecy clouds at a great diftance above a lower ftratum of 
thefe clouds, which were driving all this time from the 
eaftward. A gentleman who was at the fiege of Quebec 
in 1759, informed us, that one day while there blew a gale 
from the weft, fo hard, that the fliips at anchor in tire 
river were obliged to ftrike their topmafts, and it was 
with the utmoft difficulty that fome well manned boats 
could row againft it, carrying fome artillery ftores to a 
poft above the town, feveral (hells were thrown from the 
town to deftroy the boats : one of the (hells burft in the 
air near the top of its flight, which was about half a 
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mile high. The fmoke of this bomb remained in the Velocity ot 
fame fpot for above a quarter of an hour, like a great V 'nd. 
round ball, and gradually diffipated by diffufion, with¬ 
out removing many yards from its place. When, there¬ 
fore, two ftrata of air come from different quarters, and 
one of them flows over the other, it will be only in the 
contiguous furfaces that a precipitation of vapour will be 
made. This will form a thin fleecy cloud ; and it will 
have a velocity and diredfion which neither belongs to 
the upper nor to the lower ftratum of air which pro¬ 
duced it. Should one of thefe ftrata come from the 
eaft and the other from the weft wiffi equal velocities, 
the cloud formed between them will have no motion at 
all; fhould one come from the eaft, and the other from the 
north, the cloud will move from the north-eaft with a 
greater velocity than either of the ftrata. So uncertain 
then is the information given by the clouds either of the 
velocity or the diredfion of the wind. A thick fmoke 
from a furnace will give us a much lefs equivocal mea- 
fnre : and this, combined with the effedts of the wind 
in impelling bodies, or defledfing a loaded plane from the 
perpendicular, or other effedls of this kind, may give us 
meafures of the different currents of wind with a preci- 
fion fufficient for all pradfical ufes. 30.' 

The celebrated engineer Mr John Smeaton has given, ’The refult 
in the 51ft volume of the Philofophical Tranfadtions, the 
velocities of wind correiponding to the ufual denomina- j ervat ; 0 ^ 
tions in our language. Thefe are founded on a great en t h; a 
number of obfervations made by himfelf in the courfe of head, 
his pradfice in erediing wind-mills. They are contained 
in the following table. 


Names. 


Light airs. 

Breeze. 

Brifk gale. 

Frefh gale. 

Strong gale. 

Hard gale. 

Storm. 

f Hurricane, turning 
< up trees, overtura- 
L ing buildings, See. 

See alfo fome valuable experiments by him on this 
fubjedt, Philofophical Tranfadtions 1760 and 1761. jn 

One of the moft ingenious and convenient methods Account ol 
for meafuring the velocity of the wind is to employ its f-ynd’s 
preffure in fupporting a column of water, in' the fame way * netll0,T ‘ e ~ 
as Mr Pitot meafures the velocity of a current of water. 

.We believe that it w r as firft propofed by Dr James Lynd 
of Windfor, a gentleman eminent for his great knowledge 
in all the branches of natural fcience, and for his inge¬ 
nuity in every matter of experiment or pradfical appli¬ 
cation. 

His anemometer (as thefe inftruments are called) con- Piute 
lifts of a glafs tube of the form ABCD (fig. 66.), open ^CCCV, 

S 2 at 


Miles 

Feet 

:r hour. 

per fecond. 

I 

I >47 

2 

2 > 93 l 

3 

4 > 4 °j 

4 

5 . 87 1 

5 

7*33 J 

10 

i 4 > 67 l 

1 5 

22, J 

20 

2 9 > 34 l 

25 

36,67 3 

3 ° 

44,017 

35 

5 j > 34 j 

40 

58,681 

45 

66,01 J 

50 

73 > 35 l 

60 

88,02 j 

80 

117,36 

100 

146,70 



140 


PNEUMATICS. 


Velocity cf aiboth ends, and having the branch AB at right an- 
. gles to the branch CD. This tube contains a few inches 

of water or any fluid (the lighter the better); it is held 
with the part CD upright, and AB horizontal and in 
the diredtion of the wind; that is, with the mouth A 
fronting the wind. The wind adts in the way of. pref- 
furc on the air in AB, compreffes it, and caufes it to 
prefs on thefurface of the liquor; forcing it down to F, 
while it rifes to E in the other leg. The velocity of 
the wind is concluded from the difference Ef between 
the heights of the liquor in the legs. As the wind does 
not generally blow with uniform velocity, the liquor is 
apt to dance in the tube, and render this obfervation dif¬ 
ficult and uncertain: to remedy this, it is proper to con- 
trad very mnch the communication at C between the 
two legs. If the tube has half an inch of diameter (and 
it fhould not have lefs), a hole of 4 * of an inch is large 
enough ; indeed the hole can hardly be too fmall, nor 
'jfj the tubes too large. 

It is inge- This inftrument is extremely ingenious, and will un- 
-nious and doubtedly give the proportions of the velocities of dif- 
mfeful. ferent currents with the greateft precifion ; for in what¬ 
ever way the preffure of wind is produced by its motion, 
we are certain that the different preffures are as the 
fquares of the velocities : if, therefore we can obtain one 
certain meafure of the velocity of the wind, and obferve 
the degree to which the preffure produced by it raifes 
the liquor, we can at all other times obferve the pref- 
fuxes and compute the velocities from them, making 
proper allowances for the temperature and the height 
of the mercury in the barometer ; becaufe the velocity 
will be in the fubduplicate ratio of the denfity.of the 
-air inverfely when the preffure is the fame. 

It is ufually concluded, that the velocity of the wind 
is that which would be acquired by falling from a height 
which is to E f as the weight of water is to that of an 
equal bulk cf air. Thus, fuppofing air to be S40 times 
lighter than water, and that E f is x 9 „- of an inch, the 
velocity will be about 63 feet/w/-fecond, which is that 
of a very hard gale, approaching to a llorm. Hence we 
fee by the bye, that the fcale of this inftrument is ex¬ 
tremely fhort, and, that it would be a great improvement 
of it to make the leg CD not perpendicular, but very 
much doping; or perhaps the following form of the’ 
inftrument will give it all the perfedtion of which it is 
Plate capable. Let the horizontal branch AB (fig. 67.) be 
C'c-CcV.. contracted at B, and continued horizontally for feveral 
inches BG of a much fmaller bore, and then turned down 
for two or three inches GC, and then upwards with a 
wide bore. To ufe the inftrument, hold it with the part 
DC perpendicular ; and (having fheltered the mouth A 
from the wind) pour in water at D till it advances along 
GB to the point B, which is made the beginning of 
the fcale ; the water in the upright branch (landing at f 
in the fame horizontal line with BG. Now, turn the 
mouth A to the wind ; the air in AB will be compreffed 
and will force the water along BG to F, andcaufe it to 
rife from /'to E ; and the range f E will be to the range 
BF on toe fcale as the fediion of the tube BG to that 
of CD, Thus, if the wicjth of DC be x an inch, and 
that of BG we fiiail have 25 inches in the fcale for 
one inch of real preffure Ef. 

But it has not beendemoeftrated in a very fhtisfadiory 
manner, that the velocity cf the wind is that acquired 
by falling through the height of a column of air whofe 


weight is equal to that of the column of water Ef. Ex- Velocity of 
periments made with Pitot’s tube in currents of water Wind. 
lhow that feveral correffions are neceffary for concluding ' v ’ 
the velocity of the current from the elevations in the 
tube: thefe corrections may however he made, and ,fafe- 
ly applied to the prefentcafe; and then the inftrument 
will enable us to conclude the velocity of the wind im¬ 
mediately, without any fundamental comparifon of the 
elevation, with a velocity aftually determined upon other 
principles. The chief ufe which we have for this in¬ 
formation is in our employment of wind as an im¬ 
pelling power, by which we can adluate machinary 
or navigate fhips. TJtefe are very important appli¬ 
cations of pneumatical dodtrines, and merit a particular 
confideration ; and this naturally brings us to the laft 
part of our fubjedl, viz. the confideration of the im- 
pulfe oi air on bodies expofed to its afiion, and the 
refiftance which it oppofes to the paffage of bodies 
through it. 313 

This is a fubjedt of the greateft importance ; being This fub- ’ 
the foundation of that art which has done the greateft IS m °ft 
honour to the ingenuity of man, and the greateft fervice 
to human fociety, by connedting together the molt dif- f 0 c j 1 jg cu j ti 
tant inhabitants of this globe, and making a communi¬ 
cation of benefits which would otherwife have been im- 
poifible ; we mean the art of Navigation or Seamanlbip. 

Of all the machines which human art has conftiudled, a 
Ihip is not only the greateft and moft magnificent, but 
alfo the moft ingenious and intricate ; and the clever 
feaman pofieffes a knowledge founded on the moft; diffi¬ 
cult and abftrufe dodtrines of mechanics. The feaman 
probably cannot give any account of his own fcience; 
and he pofleffes it rather by a kind of intuition than by any 
procefs of reafoning : but the fuccefs and efficacy of all 
the mcchanifin of this complicated engine, and the 
propriety of all the manoeuvres which the fe.-iman prac- 
tifes, depend on the invariable laws of mechanics ; and 
a thorough knowledge of thefe would enable an intelli-. 
gent perffin not only to underhand the machine and 
the manner of working it, but to improve both. 

Unfortunately this is a fubjedt of very great difficulty ; 
and although it has employed the genius of Newton, and 
he has corlidered it with great care, and his followers 
have added more to his labours on this fubjedt than on 
any other, it ftill remains in a very imperfedt ftate. 

A minute difcqffion of this fubjedt cannot therefore 
be expedted in a work like this : we muft content ourfelves 
with filch a general ftatement of the moft approved doc¬ 
trine on the fubjedt as Ihall enable our readers to conceive 
itdiftinctly, and judge with intelligence and confidence 
of the pradtical dedudtions which may be made from it. 3 14 

It is evidently a branch of the general theory of the. Im r ull £ 
impulfe and refiftance of fluids, which fhould have been an<1 re ® ft " 
treated of under the article Hydraulics, but was then ° 
deferred till the mechanical properties of compreffible 
fluids fhould alfo be confidered. It was thought very 
reaffirmble to fuppofe that the circumftances of elafticily 
would introduce the Erne changes in the impulfe and re¬ 
fiftance of fluids that it does in folid bodies. It would 
greatly divert the attention from the diftindtive proper¬ 
ties ot air, if we fhould in this place enter o-n this fubjedt, 
wh ch is both ext-nfive and difficult. We reckon it 
better therefore to take the whole together: this 
we fhall do under the article Ri si stanch of Fluids, 
and confine ourfelves at prefent to what relates to the 

impulfe 
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Velocity of impulfe and refiftance of air alone ; anticipating a few of 
W‘ n<1 - the general propofitions of that theory, but without de- 
monltration, in order to underhand the applications 
which may be made of it. 

Plate Suppofc then a plane furface, of which a C (fig. 68.) 
CCCCV. is die ledion, expofed to-the adion of a ftream of wind 
blowing in the diredion QC, perpendicular to a C. 
The motion of the wind will be obllruded, and the fur. 
face a C preffed forward. And as all impulfe or pref- 
fure is exerted in a diredion perpendicular to the fur- 
face, and is refilled in the oppofite diredion,the furface 
will be impelled in the .diredion CD, the continuation 
of QC. And as the mutual - adions of bodies depend on 
their relative motions, the force ading oa the furface 
a C will be the fame, if we fhall fuppole the air at reft, 
and the furface moving equally fwift in the oppofite di- 
redion. The refiftance of the air to the motion of the bo¬ 
dy will be equal to the impulfe of the air in the former 
,1^ cafe. Thus refiftance and impulfe are equal and contrary. 
Airmev- If the air be moving twice as fall, its particles will 
inp with a give a double impull'e; but in this cafe a double num- 
double ye- jj er 0 f p ar tides will exert their impulfe in the fame time : 
locitywii th e impulfe will therefore be fourfold ; and in general 
fmpel zl >t w ift be as the fquare of the velocity: or if the air 
the fqinre and body be both in motion, the impulfe and refift- 
of that ve- ance will be proportional to the fquare of the relative 
locity. velocity. 

This is the fir ft propofition on the fubjed, and it ap¬ 
pears very confonant to reafon. There will therefore 
be fome analogy between the force of the air’s impulfe 
or the refiftance of a body, and the weight of a column 
of air incumbent on the furface : for it is a principle 
in the adion of fluids, that the heights of the columns 
of fluid are as the fquares of the velocities which their 
preffures produce. Accordingly the fecond propofition 
is, that the abfolute impulfe of a ftream of air, blowing 
peidendicularly on any furface, is equal to the weight 
of a column of air which has that furface for its bale, 
and for its height the fpace through which a body muft 
fall in order to acquire the velocity of the air. 

Thirdly, Suppofe the furface AC equal to a C no 
longer to be perpendicular to the ftream of air, but in¬ 
clined to it in the angle ACD, which we fhall call the 
angle of incidence ; then, by the refolution of forces, it 
follows, that the adion of each particle is diminilhed in 
the proportion of radius to the fine of the angle of in¬ 
cidence, or of AC to AL, AL being perpendicular to 
CD. 

Again : draw AK parallel to CD. It is plain that 
no air lying farther from CD than KA is will ftrike 
the plane. The quantity of impulfe therefore is dimi- 
nifhed ftill farther in the proportion of a C to IvC, or 
of AC to AL. Therefore, on the whole, the abfolute 
impulfe is diminilhed in the proportion of AC 1 to AL"': 
hence the propofition, that the impulfe and refiftance of 
a given furface are in the proportion of the fquare of the 
fine of the angle of incidence. 

Fourthly, This impulfe is in the diredion PL, per¬ 
pendicular to the impelled furface, and the furface tends 
•to move in this diredion : but fuppofe it moveable only in 
fome other diredion PO, or that it is in the diredion PO 
that we wifli to employ this impulfe, its adion is there¬ 
fore obl'que ; and if we wifti to know the intenfity of 
the impulfe in this diredion, it muft be diminilhed ftill 
farther in the proportion of radius to the cofine of the 


A T I C S. t 4 r 

angle LPO or fine of CPO. Hence tire general pro- Veloc'ty cf 
pofition : The effective impulfe is as lb: furface, as tie Wind. 
fquare of the velocity of the wind, as the fquare of the fine v 
of the angle of incidence, and as the fne of lie obliquity 
jointly, which we may exprefs by the fymbol I’=S-V'. 
fm' , I •ftn. O ; and as the impulfe depends on the ucn- 
fity of the impelling fluid, we may take in every circum- 
ftance by the equation RerS-D'V’ .fin. ‘ l l'fin.O. If 
the impulfe be ellimated in the diredion of the ftream, 
the angle of obliquity ACD is the fame with the angle 
of incidence, and the impulfe in this diredion is as the 
furface, as the fquare of the velocity, ar.d as the cube of 
the angle of incidence jointly 
. It evidently follows from thefe premifes, that if ACA 
be a wedge, of which the bafe AA ; is perpendicular to 
the wind, and the angle ACA' bifeded by its diredion, 
the dired or perpendicular impulfe on the bafe is to the 
oblique impulfe on the fides as radius to the fquare of 
the fine of the half angle ACA'. 

The fame muft be affirmed of a pyramid or cone 
ACA’, of which the axis is in the diredion of the 
wind. 

If ACA’ (fig.69.) reprefent the fedion of a folid, 
produced by the revolution of a curve line APC round 
the axis CD, which lies in the diredion of the wind, the 
impulfe on this body may be compared with the dired: 
impulle on its bafe, or the refiftance to the motion of 
this body through the air may be compared with the 
dired refiftance of its bafe by refolving its furface into 
elementary planes P p, which are coincident with a tan¬ 
gent plane PR, and comparing the impulfe on P /> 
with the dired impulfe on the correfponding part K k 
of the bafe. 

In this way it follows that the impulfe on a fphere 
is one half of the impulfe on its great circle, or on the 
bafe of a cylinder of equal diameter. 3t (, 

We fhall conclude this fketch of the dodrine with a Important 
very important propofition to determine the moll ad- inference 
vantageous pofition of a plane furface, when required to 
move in one diredion while it is impelled by the wind 
blowing in a different diredion. Thus, 

Let AB f fig. 70.) be the fail of a ftiip, CA the di¬ 
redion in which the wind blows, and AD the line of 
the fhip’s courfe it is required to place the yard AC 
in fuch a pofition that the impulfe of the wind upon 
the fail may have the greateft effed poflible in impelling, 
the fliip along AD. 

Let AB, A h, be two pofitions of the fail very near 
the heft pofition, but on oppofite fides of it. Draw BE, 
be, perpendicular to CA,and BF ,bf, perpendicular to 
AD, calling AB radius, ' it is evident that BE> BF, 
are the fines of impulfe and obliquity, and that the ef- 
fedive impulfe is BE’ x BF, or be' Xbf. This mull be 
a maximum. 

Let the points B, b, continually approach and ulti¬ 
mately coincide ; the chord ^Bwill ultimately coincide 
with a ftraight line CBD touching the circle in B j the 
triangles CBE, eve are fimilar, as alfo the trianglea 
DBF, D£/,* therefore BE’ : £C’ : £ c',and 

BF:£/=BD:£D; and BE’ x BF : be' x£/=CB’ x 

BDic^’X^D. Therefore when AB is in the beft po¬ 
fition, fo that BE’ X BF is greater than be' Xbf, we 
fhall haveCBxBD greater than C^’ X^D,orrB“ xBD 
is alfo a maximum. This we know to be the cafe when. 

CB—2BD : therefore the fail muft be fo placed that; 

the 
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Velocity of the tangent of the angle of incidence fhall be double of 
^ “ k! - the tangent of the angle of the fail and keel. 

* v In a.common windmill the angle CAD is neceflarily 

a right angle; for the fail moves in a circle to which 
the wind is perpendicular: therefore the bed angle of 
the fail and axle will be 54°-44 nearly. - 

Such is the theory of the refiftance and impulfe of 
the air. It is extremely fimple and of eafy application. 
In all phyfical theories there are aflumptions which de¬ 
pend on other principles, and thofe on the judgment of 
the naturalift ; fo that it is always proper to confront 
the theory with experiment. There are even circum- 
llances in the prefent cafe which have not been attended 
to in the theory. When a ftream of air is obftrudtedby 
a folid body, or when a folid body moves along in air, 
the air is condenfed before it and rarefied behind. There 
is therefore a preffure on the anterior parts arilingfrom 
this want of equilibrium in the elafticity of the air. 
This mull be fuperadded to the force arifing from the 
impetus or inertia of the air. We cannot tell with pre- 
cifion what may be the amount of this condeniation ; 
it depends on the velocity with which any condenfation 
diffufesitfelf. 

Alfo, if the motion be fo rapid that the preifure of 
the atmofphere cannot make the air immediately occupy 
the place quitted by the body, it will fuftain this pief- 
fure on its forepart to be added to the other forces. 
Account of Experiments on this fubjefl: are by no means nume- 
the princr rous . a t l e aft f uc h experiments as can be depended on 
pal expert- f or t y e foundation of any praftical application. The 
this'ful)-' that have this character are thofe publifhed by Mr 

jtd. Robins in 1742 in his treatife on Gunnery. They 
were repeated with lome additions by the Chevalier 
Borda, and fome account of them publilhed in the Me¬ 
moirs of the Academy of Sciences in 1763. In the 
Philofophical tranfactions of the Royal Society of Lon¬ 
don, Vol. LXXIII. there are fome experiments of the 
fame kind on a larger fcale by Mr Edgeworth. Thefe 
were all made in the way defcribed in our account of 
Mr Robins’s improvements in gunnery. Bodies were 
made to move with determined velocities, and the refin¬ 
ances were meafured by weights. 

In all thefe experiments the refiftances were found 
very exactly in the proportion of the fquares of the ve¬ 
locities ; but they were found confiderably greater than 
the weight of the column of air, whofe height would 
produce the velocity in a falling body. Mr Robins’s 
experiments on a fquare of 16 inches, deferibing 25,2 
feet per fecond, indicate the refiftance to be to this 
weight nearly as 4 to 3. Borda’s experiments on the 
fame furface Hate the difproportion dill greater. 

The refiftances are found not to be in the proportion 
of the furfaces, but increafe confiderably fafter. Sur¬ 
faces of 9, 16, 36, and 8r inches moving with one ve¬ 
locity, had refiftances in the proportion of 9, 174, 42^, 
and 104?. 

Now as this deviation from the proportion of the fur- 
faces increafes with great regularity, it is moft probable 
that it continues to increafe in furfaces of ftill greater 
extent; and thefe are the moft generally to be met with 
in practice in the ariion of wind on (hips and mills. 

Borda’s experiments on 3 i inches fhow that the im¬ 
pulfe of wind moving one foot per fecond is about- Lr 
of a pound on a fquare foot. Therefore to find the 
impulfe on a foot correfponding to any velocity, divide 
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the fquare of the velocity by 500, and we obtain the Velocity <tf 
impulfe in pounds. Mr Roufe of Leicefterfhire made Wi ntl - 
many experiments, which are mentioned with great ap- 
probation by Mr Smeaton. His great fagacity and ex¬ 
perience in the erection of windmills oblige us to pay a 
cenfiderable deference to his judgment.* Thefe experi¬ 
ments confirm our opinion, that the impulfes increafe 
fafter than the furfaces. The following table was cal¬ 
culated from Mr Roufe’s obfervations, and may be con- 
fidered as pretty near the truth. 


Velocity 

Impulfe on a 

in feet. 

Foot in pounds, 

O 

0,000 

IO 

0,129 

20 

0,915 

30 

2,059 

40 

3,660 

50 

5 > 7‘8 

60 

8,234 

70 

x 1,207 

80 

14,638 

90 

18,526 

IOO 

22,872 

I IO 

27,675 

1 20 

32,926 

I30 

38,654 

140 

44,830 

150 

5^462 


If we multiply the fquare of the velocity in feet by 
16, the produdt will be the impulfe or refiftance on a 
fquare foot in grains, according to Mr Roufe’s num¬ 
bers- 

The greateft deviation from the theory occurs in the 
oblique impulfes. Mr Robins compared the refiftance 
of a wedge, whofe angle was 90°, with the refiftance 
of its bafe ; and inftead of finding it lefs in the propor¬ 
tion of */ 2 to 1, as determined by the theory, he found 
it greater in the proportion of 55 to 68 nearly; and 
when he formed the body into a pyramid, of which the 
fides had the fame furface and the fame inclination as 
the fides of the wedge, the refiftance of the bafe and 
face were now as 55 to 39 nearly : fo that here the 
fame furface with the fame inclination had its refiftance 
reduced from 68 to 39 by being put into this form. 
Similar deviations occur in the experiments of the Che¬ 
valier Borda ; and it may be colledted from both, that 
die refiftances diminifh more nearly in the proportion of 
the fines of incidence than in the proportion of the- 
fquares of thofe fines. 

The irregularity in the refiftance of curved furfaces 
is as great as in plane furfaces. In general, the theory 
gives the oblique impulfes on plane furfaces much too 
fmall, and the impulfes on enrved furfaces too great. 
The refiftance of a fphere does not exceed the fourth 
part of the refiftance of its great circle, inftead of being 
its half; but the anomaly is fuch as to leave hardly any 
room for calculation. It would be very defirable to 
have the experiments on this fubjeft repeated in a great¬ 
er variety of cafes, and on larger furfaces, fo that the 
errors of the experiments may be of lefs confequence. 
Till this matter be reduced to fome rule, the art of 
working (hips mull remain very imperfect, as mnft alfo 
the conftruriion of windmills. 

The cafe in which we are moft interefted in the 

know- 
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lUfifunce Taiowledge of the refiftance of the air is the motion of 
of Air in bullets and (hells. Writers on artillery have long been 
Gunnery, fenfible of the great effedl of the air’s reliftance. It 
3^8 feems to have been this confideration that chiefly enga- 
It is of ged Sir Ifaac Newton to conflder the motions of bo- 
great con- dies in a refilling medium. A propofition or two would 
fequenc^to [ iave fufficed for fliowing the incompatibility of the pla- 
refiftance neta T mot ‘ ons with the fnppofition that the celeftial 
of air in fpaces were filled with a fluid matter; but he has with 
the motion great folicitude confidered the motion of a body pro¬ 
of bullets, jedled on the furface of the earth, and its deviation 
&c - from the parabolic track affigned by Galileo. He has 
bellowed more pains on this problem than any other in 
his whole work ; and his inveftigation has pointed out 
almoll all the improvements which have been made in 
the application of mathematical knowledge to the lludy 
of nature. Nowhere does his fagacity and fertility of 
refource appear in fo llrong a light as in the fecond 
book of the Principia, which is almoll wholly occupied 
by this problem. The celebrated mathematician John 
...Bernouilli engaged in it as the finell opportunity of dis¬ 
playing his fuperiority. A millake committed by New¬ 
ton in his attempt to a folution was matter of triumph 
to him ; and the whole of his performance, though a 
piece of elegant and elaborate geometry, is greatly hurt 
by his continually bringing this millake (which is a 
mere trifle) into view. The difficulty of the fubjedl is 
fo great, that fubfequent mathematicians feem to have 
kept aloof from it; and it has been entirely overlooked 
by the many voluminous writers who have treated pro- 
feffedly on military projefliles. They have fpoken in¬ 
deed of the refiftance of the air as affecting the flight of 
Ihot, but have faved themfelves from the talk of invef- 
tigating this effedl (a talk to which they were unequal), 
by fuppofing that it was not fo great as to render their 
theories and practical deductions very erroneous. Mr 
Robins was the firll whoferioully examined the fubjedl. 
He Ihowed that even the Newtonian theory (which had 
been corrected, but not in the fmallell degree improved 
or extended in its principles) was fufficient to fhow 
that the path of a cannon ball could not refemble a pa¬ 
rabola. Even this theory Ihowed that the refiftance 
was more that eight times the weight of the ball, and 
lhould produce a greater deviation from the parabola 
3 j ? than the parabola deviated from a ftraght line. 

The i^ro- This Ample but Angular obfervation was a llrong 
ranee of proof how faulty the profelfed writers on artillery had 
the writers been, in rather amufing themfelves with elegant but ufe- 
inthbr^ applications >'feafy geometry, than in endeavouring 
to S lve f heir readers any ufeful information. He add¬ 
ed, that the difference between the ranges by the New¬ 
tonian theory and by experiment were fo great, that 
the refiftance of the air mud be vaftly fuperior to what 
that theory fuppofed. It was this which fuegefted to 
him the necellity of experiments to afcertain this point. 
We have feen the refuh of thefe experiments in mode¬ 
rate velocities; and that they were fufficient for calling 
the whole theory in queftion, or at lead for rendering it 
ufclefs. It became neceflary therefore to fettle every 
point by means of a diredt experiment. Here was a 
great difficulty. How Iftall we meallire either thefe 
great velocities which are obferved in the motions 
of cannon Ihot, or the refiftance which thefe enor¬ 
mous velocities occafion ? Mr Robins had the ingenui¬ 
ty to do both. The method which he took lor mea- 


A T I C S. 143 

furing the velocity of a mufket-ball was quite original; Refinance, 
and it was fufceptible of great accuracy. We have al- of Air l " 
ready given an account of it under the article Gun- Gun ” er T-- 
NERY. Having gained this point, the other was not 
difficult. In the moderate velocities he had determined 
the refinances by the forces which balanced them, the 
weights which kept the refilled body in a ftate of uni- 
foim motion. In the great velocities, he propofed to 
determine the refiftances by their immediate effedls, by 
the retardations which they occafioned. This was to 
be done by firft afeertaining the velocity of the ball, 
and then meafuring its velocity after it had palled thro’ 
a certain quantity of air. The difference of thefe velo¬ 
cities is the retardation, and the proper meafure of tire 
refiftance; for, by the initial and final velocities of the 
ball, we learn the time which was employed in palling 
through this air with the medium velocity. In this 
time the air's refiftance diminifhed the velocity by a 
certain quantity. Compare this with the velocity which 
a body projedled dire&ly upwards wouldlofe in the fame 
time by the refiftance of gravity. The two forces mu ft; 
be in the proportion of their effedts. Thus we learn 
the proportion of the refiftance of the air to the weight 
of the ball. It is indeed true, that the time of paffing 
through this {pace is not accurately had by taking the 
arithmetical medium of the initial and final velocities, 
nor does the refiftance deduced from this calculation ac¬ 
curately correfpond to this mean velocity; but both 
may be accurately found by the experiment by a very 
troublefome computation, as is Ihown in the 5th and 
6th propofitions of the fecond book of Newton’s Priu- 
cip'ia. The difference between the quantities thus found 
and thofe deduced from the fimple procefs is quite 
trifling, and far within the limits ©f accuracy attain¬ 
able in experiments of this kind ; it may therefore be 
fafely negledled. 3 ^ 0 

Mr Robins made many experiments on this fubjedl; Mr Robins 
but unfortunately he has publilhed only a very few, made many 
fuch as were fufficient for afeertaining the point he had * x P eri * 
in view. He intended a regular work on the fubjedt, n , 
in which the gradual variations of refiftance corre- - 4 
fponding to different velocities lhould all be determined 
by experiment: but he was then newly engaged in an 
important and laborious employment, as chief engineer 
to the Eaft India Company, in whofe fervice he went 
out to India, where he died in lefs than two years. It 
is to be regretted, that no perfon has profecuted thefe 
experiments. It would be neither laborious nor diffi¬ 
cult, and would add more to the improvement of artil¬ 
lery than any thing that has been done fince Mr Ro¬ 
bins’s death, if we except the profecution of his expe¬ 
riments on the initial velocities, of cannon Ihot by Dr 
Charles Hutton royal profelfor at the Woolwich Aca¬ 
demy. Jt is to be hoped that this gentleman, after 
having with fuch effedt .and luccefs extended Mr Ro¬ 
bins’s experiments on the initial velocities of mulket- 
fhot to cannon, will take up this orher fubjedl, and thus, 
give the art of artillery all the fcientific foundation which 
it can receive in the prefent ftate of Our mathematical, 
knowledge. Till then we mull content o-orfe’.ves with, 
the pradtical rules which Ri bins has deduced from his 
own experiments. Ashe has not given us the mode 
of deduction, we mull compare the refults with experi¬ 
ment. He has indeed given a very exteofive compar’i- 
fou with the numerous experiments made both in Britain 

and! 
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and on the continent; and the agreement is very great. 
His learned commentator Euler has been at no pains to 
inveftigate thefe rules, and has employed himfelf chiefly 
in detecting errors, moll of which are fuppofed, becauie 
he takes for a finilhed work what Mr Robins only gives 
to the public as a hafty but ufeful fketch of a new and 
very difficult branch of fcience. 

The general refult of Robins’s experiments on the 
retardation of mufket-fhot is, that although in moderate 
velocities the refiftance is fo nearly in the duplicate pro¬ 
portion of the velocities that we cannot obl’erve any de¬ 
viation, yet in velocities exceeding 200 feet per fecond 
the retardations increafe falter, and the deviation from 
this rate increafes rapidly with the velocity. He af- 
cfibes this to the caufes already mentioned, viz. the con- 
denfation of the air before the ball and to the rarefaction 
behind, in confequence of the air not immediately oc¬ 
cupying the fpace left by the bullet. This increafe-is fo 
great, that if the refinance to a ball moving with the 
-velocity of 1700 feet in a fecond to be computed on the 
fuppofition that the refiftance obferved in moderate ve¬ 
locities is increafed in the duplicate ratio of the velocity, 
it will be found hardly one-third part of its real quan¬ 
tity. He found, for inllance, that a ball moving thro’ 
1670 feet in a fecond loft about 125 feet per fecond of 
it's velocity in pa.ffing through 50 feet of air. This it 
niuft have done in tl\e ,' T of a fecond, in which time it 
would have loft one foot if projected direCtly upwards ; 
from which it appears that the refiftance was about 125 
times its weight, and more than three times greater 
than if it had increafed from the refiftance in fmall ve¬ 
locities in the duplicate ratio of the velocities. He re¬ 
lates other experiments which (how fimilar refults. 

But he alfo mentions a Angular circumftance, that 
till the velocities exceed 1100 feet per fecond, the re¬ 
finances increafe pretty regularly, in a ratio exceeding 
the duplicate ratio of the velocities ; but that in greater 
velscities the refiftances become fuddenly triple of what 
they would have been, even according to this law of in¬ 
creafe. He thinks this explicable by the vacuum which 
is then left behind the ball, it being well known that 
a’r rufties into a vacuum with the velocity of 1132 feet 
. per fecond nearly. Mr Euler controverts this conclu- 
fion as iuconfiftent with that gradation which is obferved 
in all the operations of nature ; and fays, that although 
the vacuum is not produced in fmaller velocities than 
this, the air behind the ball niuft be fo rare (the fpace 
being but imperfeftly filled), that the preffure on the 
anterior part of the ball muft gradually approximate to 
that preffure which an abfolute vacuum would produce ; 
but this is like his other criticifms. Robots does no¬ 
where affert that this fudden change of refiftance hap¬ 
pens in the tranfitioa of the velocity from 1132 feet to 
that of 1131 feet 11 inches or the like, but only that 
it is very fudden and very great. It may be ftridly 
demonftrated, that fuch a change muft happen in a nar¬ 
row enough limit of velocities to juftify the appellation 
of fudden : a fimilar fadt may be obferved in the motion 
of a folid through water. If it be gradually accelerat¬ 
ed, the water will be found nearly to fill up its place, 
till the velocity arrives at a certain magnitude, corre- 
fponding to the immerfion of the body in the water; 
and then the fmalleft augmentation of its motion imme¬ 
diately produces a void behind it, into which the water 
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rufhes in a violent manner and is dallied into froth. A 
gentleman, who has had many opportuniries for fuch ob¬ 
servation.-., affures us, that when handing near the line of 
direftion of a cannon difeharging a ball with a large 
allotment of powder, fo that the initial velocity certain¬ 
ly exceeded 1100 feet per fecond, he always obferved a 
very fudden diminution of the noife which the bullet 
made daring its paffage. Although the ball was coming 
towards him, and therefore its noife, if equable, would 
be continually increafing, he obferved that it wasloudeft 
at firft. That this continued for a fecond or two, and 
fuddenly diminiffied, changing to a found which was 
not only weaker, but differed in kind, and gradually in¬ 
creafed as the bullet approached him. He laid, that the 
firft noife was like the hilling of red-hot iron in water, 
and that the fubfequent noiie rather refembled a ha :y 
whittling. Such a change offound is a neceflary confe¬ 
quence of the different agitation of the air in the two 
cafes. We know alfo, that air ruttiing into a void, as 
when we break anexhaufted bottle, makes a report like 
a mufleet. 

Mr Robin As—aflertion therefore has every argument 
for its truth that the nature of the thing will admit. 
But we are not left to this vague reafoning ; his expe¬ 
riments fliow us this diminution of refiftance. It clear¬ 
ly appears from them, that in a velocity of 1700 feet 
the refiftance is more than three times the refiftance de¬ 
termined by the theory which he luppofes the common 
one. When the velocity was 1065 feet, the adtual re¬ 
fiftance was x 7 l of the theo- etical; and when the velo¬ 
city was- 400 feet, the actual refiftance was about J of 
the theoretical. That he affumed a theory of refiftance 
which gave them all too fmall, is of no confequence in 
the prelent argument. 4 

Mr Robins, in fumming up the refults of his obfer- 
vations on this fubjedt, gives a rule very ealily remem¬ 
bered for computing the refiftances to thofe very rapid 
motions. It has been already mentioned in the article 
Gunnery, but we repeat it here, in order to accommo¬ 
date it to the quantities which have been determined 
in fome degree by experiment. 


Refinance 
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A C B D 

Let AB reprefent the velocity of 1700 feet per fecond, 
and AC any other velocity. Make BD to AD as the 
refiftance given by the. ordinary theory to the refiftance 
adtually obferved in the velocity 1700: then will CD 
be to AD as the refiftance afligned by the ordinary 
theory to the velocity AC is to that which really corre- 
fponds to it. 

To accommodate this to experiment, recoiled! * that a * s ee Gun‘- 
fphere of thefize of a 12 pound iron {hot, moving 25 feet nery.n°iy. 
in a fecond, had a refiftance of of a pound. Augment &c * 
this in the ratio of 25’ to 1700', and we obtain 210 
nearly for the theoretical refiftance • to this velocity ; 
but by comparing its diameter of 4; inches with f, the 
diameter of the leaden ball, which had a refiftance of at 
lead 11 pounds with this velocity, we conclude that the 1 2 
pound (hot would have had a refiftance of 396'pounds : 
therefore BD : AD=2io : 196, and AB : AD = 186 : 

396 ; and AB being 1700, AD will be 3613. 

Let A~D=a, AC—.r, and let R be the refiftance to a 
12 pound iron fliot moving one foot per fecond, and 
/- the refiftance (in pounds) wanted for the velocity ■« 5 

we 
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HS 


Undulation a x 

of Air. we have r—R — 


Mr Robins’s experiments give 

R=— l — very nearly. This gives Ra= 0,263235, 
1375 ° 

which is nearly one-fourth. Thus our formula becomes 
very nearly^-—falling 


0,263239 X * 

r— — 


or 


3 < 5 i 3 — x ... ... . 

fhort of the truth about T ’ 5 th part. The fimplicity of 
the f ormula recommends it to our ufe, and when we in- 
creafe its refult r ' 6 , it is incomparably nearer to the 
true refult of the theory as corrected by Mr Robins than 
we can hope that the theory is to the actual refiftance. 
We can ealily fee that Mr Robins’s corredtion is only a 
fagacious approximation. If we fuppofe the velocity 3613 
feet, a very poffible thing, the refiftance by this formula 
is infinite, which cannot be. We may even fuppofe that 
the refiftance given by the formula is near the truth only 
infuch velocities as do not greatly exceed 1700 feet per 
fecond. No military projedtile exceeds 2200, and it is 
great folly to make it l'o great, becaufe it is reduced to 
1700 almoft in an inftant, by the enormous refiftance. 

The refiftance to other balls will be made by taking 
33 , 4 them in the duplicate ratio of the diameters. 

The dif- Tt has been already obferved, that the firft mathema- 
cuflions of ticians of Europe have lately employed themfelves in-im- 
mathema- p rov i n g this theory of the motion of bodies in a refift- 
1 ‘ n S mec h urn ; but their difeuflions are fuch as few ar- 
plicd.tillerifts can underftand. The problem can only be 
‘ folved by approximation, and this by the quadrature of 

very complicated curves. They have not been able 
therefore to deduce from them any practical rules of 
eafy application, and have been obliged to compute 
tables luited to different cafes. Of thefe performances, 
that of the Chevalier Borda, in the Memoirs of (he A- 
Borda’s cademy of Sciences in 1769, feems the bell adapted to 
and Ro- military readers, and the tables are undoubtedly of con- 
bms’s ap- fiderable ufe; but it is not too much to fay, that the 
the belt* fimple rules of Mr Robins are of as much fervice, and 
are more eafily remembered : befides, it muft be obfer¬ 
ved, that the nature of military fervice does not give 
room for the application of any very precife rule. The 
only advantage that we can derive from a perfedt theory 
would be an improvement in the conftrudtion of pieces 
of ordnance, and a more judicious appropriation of 
certain velocities to certain purpofes. The fervice of 
326 a gun or mortar mull always be regulated by the eye. 
Undulitioii There is another motion of which air and other 
of air. elaftic fluids are fufceptible, viz, an internal vibration 
of their particles, or undulation, by which any extended 
portion of air is diftributed into alternate parcels of con- 
denfed and rarefied air, which are continually changing 
their condition without changing their places. By 
this change the condenfat’on which is produced in one 
part of the air is gradually transferred along the mafs 
of air to tie greateft diftances in all diredtions. It is 
cf importance to have fome diftindt conception of this 
motion. It is found to be by this means that diftant 
bodies produce in us the fenfa:ion,of found. See Sound, 
Acoustics. Sir Ifaac Newton treated this fubjedt 
with his accuHomed ingenuity, and has given us a 
theory of it in the end of the fecond book of his Prin¬ 
ciple. This theory has been objedled to with refpedt 
to theconiudf of the argument, and other explanations 
have been given by the mrft eminent mathematicians. 
Though they appear to differ from Newton’s, their 
refults are precifely the fame; but, on a clofe exami- 
Vol. XV. 


nation, they differ no more than John Bernoullii’s theo- Undulation 
rem of centripetal forces differs from Newton’s, viz. the ° ^‘ r ~ . 
one being expreffed by geometry and the other by lite¬ 
ral analyfis. The celebrated De la Grange reduces 
Newton’s inveftigation to a tautological propofition or 
identical equation, but Mr Young of Trinity College, 

Dublin, has, by a different turn of expreffion, freed 
Newton’s method from this objedtion. We lhall not 
repeat it here, but refer our mathematical readers to the 
article Acoustics, it not being our bufinefs at prefent 
to confider its connedtion with found. This will make 
the fubjedt of a'diftindt article. _ 327 

But lince Newton publilhed this theory of aerial un- Has been 
dulations, and of their propagation along the air, and uled to ex- 
fince the theory has been fo corredted and improved as P.^ 1 " 
to be received by the moft accurate philofophers as a tural ^, e . 
branch of natural philofophy fufceptible of rigid de- nomena . 
monftration, it has been freely reforted to by many 
writers on other parts cf natural fcience, who did not 
profefs to be mathematicians, but made ufe of it for 
explaining phenomena in their own line on the autho¬ 
rity of the mathematicians themfelves. Learning from 
them that this vibration, and the quaqua'verfuvi propa¬ 
gation of the pulfes, were the neceilary properties of an 
elaftic fluid, and that the rapidity of this propagation 
had a certain affignable proportion to the elafticity and 
denfity of the fluid, they freely made ufe of thefe con- 
ceflicns, and have introduced elaftic vibrating fluids in¬ 
to many fadbs, where others would fufpedt no fuch 
thing, and have attempted to explain by their means 
many abftrufe phenomena of nature. ./Ethers are every 
where introduced, endued with great elafticity and te¬ 
nuity. Vibrations and pulfes are fuppofed in this xther, 
and thefe are offered as explanations. The dodtrines 
of animal fpirits and nervous fluids, and the whole 
mechanical fyftem of Hartley, by which the operations 
of the foul are faid to be explained, have their foun¬ 
dation in this theory of aerial undulations. If thefe 
fancied fluids, and their internal vibrations, really ope¬ 
rate in the phenomena aferibed to them, any explana¬ 
tion that can be given of the phenomena from this 
principle muft be nothing elfe than fhowing that the 
legitimate confequences of thefe undulations are (imilar 
to the phenomena ; or, if we are no more able to fee 
thelaft ftep than in the cafe of found (which we know 
to be one confequence of the aerial undulations, although « 
we cannot tell how), we muft be able to point out, as in 
the cafe of found, certain conftant relations between 
the general laws of thefe undulations and the general 
larvs of the phenomena. It is only in this way that we 
think ourfelves intitled to fay that the aerial undulations 
are caufes, though not the only caufes, of found ; and 
it is becaufe there is no fuch relation, but, on the con¬ 
trary, a 1:0131 diffiqailarity, to be obferved between the 
laws of elaftic undulations and the laws of the propaga¬ 
tion of light, that we affert with confidence that ethe¬ 
real undulations are not the caufes of vifion. 

Explanations of this kind fuppofe, therefore, in the u u t'the ap- 
firft place, that the philofopher who propofes them un- plication 
derftands precifely the nature of thel’e undulations ; in not being' 
the next place, that he makes his reader fenfible of 
thofe circumftances of them which are concerned in tlje p rec ;Q 0U 
effedt to be explained ; and, in the third place, that 
he makes the reader underftandjjow this circfimftance 
of the vibrating fluid is connedteS with the phenome¬ 
non, either by Ihowing it "to be its mechanical caufe, 
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Undulation as when the philofopher explains the refounding of a 
of Air, mufical chord to a flute or pipe which gave the fame 
tone ; or by fhowing that this circumftance of the un¬ 
dulation always accompanies the phenomenon, as when 
the philofopher {hows that 233 vibrations of air in a 
fecond, in whatever manner or by whatever caufe they 
are produced, always are followed by the fenfation of the 
tone C in the middie of the harpfichord. 

But here we muff obferve, that, with the exception 
of Euler’s unfuccefsful attempt to explain the optical 
phenomena by the undulations of ether, we have met 
with no explanation of natural phenomena, by means of 
eladic and vibrating fluids, where the author has fo much 
ns attempted any one of thefe three things, fo indif- 
penfably requifite in a logical explanation. They have 
talked of vibrations without defcribing them, or giving 
the reader the lead notion of what kind they are; and 
in no inbance that %e can recoiled: have they (howed 
how fuch vibrations could have any influence in the, 
phenomenon. Indeed, by not defcribing with precifion 
the undulations, they were freed from the talk of fhow¬ 
ing them to be mechanical caufes of the phenomenon; 
and when any of them fhow any analogy between the 
general laws of elaftic undulations and the general laws 
of the phenomenon, the analogy is lo vague, indibinct, 
or partial, that no perfoh of common prudence would 
receive it as argument in any cafe in which he was 
much interefted.^, 

f We think it our duty to remonbrate againb this flo- 
venly way of writing : we would even hold it up-to re¬ 
probation- It has been chiefly on this faithlefs foun¬ 
dation that the blind vanity of men has raifed that de¬ 
grading. fydem of 1 opinions called Materialism, by 
which the affedions and faculties of the foul of man 
3 j 0 have been refolved Into yibrations and pulfes of ether. 
Of the mo- We alfo think it our duty to give fome account of 
tion of elaf- this motion of eladic fluids. It mud be fuch an account 
tic fluids, as fhall g e underdood by thofe who are not mathemati¬ 
cians, becaufe tfiofe only are in danger of being milled 
by the improper application of them. Mathematical 
difcuflion is, however, unavoidable in a fubjed purely 
mathematical; but we fhall introduce nothing that may 
not be eafily underdood or confided in ; and we trud 
that mathehiatical readers will excufe 11s for a mode of 
33r reafoning which appears lax and inelegant. 

How they The fird thing incumbent on us is to {how how eladic 
differ from fluids differ from the uneladic in the propagation of any 
agitation of their parts. When a long lube is filled 
with water, and any one part of it pulhed out of its 
place, the whole is indantly moved like a folid mafs. 
But this is not the cafe with air. If a door be fuddenly 
{hut, the window at the.farther end of along and dole 
room will rattle ; but fome'tjme will elapfe between the 
{hutting of the door’and the motion of the^window. 
If fome light dud be lying pn a braced drum, and ano¬ 
ther be violently beat at a little didance from it, an at¬ 
tentive obferver w.ll f.-e#the dud dance up from the 
parchment ; but this will be at the iiidant he hears the 
found of ills broke on the other drum, and a fenfible 
time aft r the broke. Many fuch familiar fails Ihow 
that the agitation is gradually commmunicated along the 
air; and tjMneforq that when one particle is agitated 
b : any fenfible motion, a finite time, however fmall, 
mud elapfe before the adjoining particle is agitated, in 
die fame manner. This would not be the cafe in. water 
«■. . * 4 
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if water be perfedtly incompreflaSle. We think that this Undulation 
may be made intelligible with very little trouble. of Air. 
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Let A, B, C, D, &c. be a row of aerial particles, 
at fuch didances that their eladicity jub balances the 
preffure of the atmofphere ; and let us fuppofe (as is 
deducible from the obferved denfity of air being pro¬ 
portional to the compreffing force) that the eladicity of 
the particles, by which they keep each other at a dif- 
tance, is as their didances inverfely. Let us farther fup¬ 
pofe that the particle A has been carried, with an uni¬ 
form motion, to a by fome external force. It is evi¬ 
dent that B cannot remain in its prefent date; for 
being now nearer to a than to C, it is propelled towards 
C by the excefs of the eladicity of A above the natural 
eladicity of C. Let E be the natural eladicity of the 
particles, cr the force correfponding to the didance BC 
or BA, and let F be the force which impels B to¬ 
wards C, and let fbz the force exerted by A when at a . 

We have 

E : f— B a : BC, = B«: BA ; 
and E : f —E= B a : BA—B a — B a : A a ; 
or E : F = B a : A a. 

Now in fig. 71. let ABC be the line joining tbrefe Plate 
particles, to which draw FG, PH parallel, and IAF, CCCCV, 
HBG perpendicular. Take IF or HG to reprefent 
the eladicity correfponding to the didance AB. Let 
the particle A be fuppofed to have been carried 
with an uniform motion to a by fome external force, 
and draw RuM perpendicular to RG, and make 
FI : RM = B a : BA. We fhall then have FI: PM= 

B a : A a ; and PM will reprefent the force with 
which the particle B is urged towards C. Suppofe 
this conftrudtion to be made for every point of the line 
AB, and that a point M is thus determined for each 
of them, mathematicians know that all thefe points M 
lie in the curve of a hyperbola, of which FG and GH 
are the afymptotes. It is alfo known by the elements 
of mechanics, that fince the motion of A along AB 
is uniform, A a or IP may be taken to reprefent the 
time of defcribing A a j £nd that the area IPM repre- 
fentsthe whole velocity which B has acquired in its mo- 
tion towards C when A has come to a, the force urging 
B being always as the portion PM of the ordinate. 

Take GX of any length in HG produced, and let 
GX reprefent the velocity which the uniform action of 
the natural eladicity IF could communicate to the 
particle B during the time that A would uniformly 
defcribe AB. Make GX to GY as the redtangle 
IFGH to the hyperbolic l'pace IFRM, and draw YS 
cutting MR produced in S, and draw FX cutting 
MR in 1 . It is known to the mathematicians that 
the point S is in a curve line FSr called the logarith¬ 
mic curve ; of which the leading property is, that any 
line RS para,hi to GX is to GX as the rectangle 
IFGH is to the Hyperbolic fpace IFRM, and that FX 
touches the curve in F. 

This being the cafe, it is plain, that becaufe RT in, 
creafes in the fame propoition with FR, or with the 
redlangle IFRP, and RS increafes in the proportion 
of the fpace IFRM, TS increafes in the proportion 
of the fpace IPM, Therefore TS is proportional to 
the velocity of B when A has reached a , and RT is 

pro- 
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Undulation proportional to the velocity which the uniform aftion 
Alf ' of the natural elafticity would communicate to B in 
v ’ the fame time. Then fince FT is as the time, and TS, 
is as the velocity, the area FTS will be as the fpace 
defcribed by B (urged by the variable force PM); 
while A, urged by the external force, defcribes A a; 
and the triangle FRT will reprefent the fpace which 
the uniform aftion of the natural elafticity would caufe 
B to defcribe in the fame time. 

And thus it is plain that thefe three motions can be 
compared together: the uniform motion of the agitated 
particle A, the uniformly accelerated motion which the 
natural elafticity would communicate to B r by its con- 
ftant aftion, and the motion produced in B by the agi¬ 
tation of A. But this comparifon, requiring the qua¬ 
drature of the hyperbola and logarithmic curve, would 
lead us into moft intricate and tedious computations. 
Of thefe we need only give the refult, and make fume 
other comparifons which are palpable. 

Let A a be fuppofed indefinitely fmall in comparifon 
of AB. The fpace defcribed by A is therefore indefi¬ 
nitely fmall; but in this cafe we know-that the ratio 
of the fpace FRT to the reftangle IFRP is indefi¬ 
nitely fmall. There is therefore no comparifon between 
the agitation of A by the external force, and the agita¬ 
tion which natural elafticity would produce on a fingle 
particle in the fame time, the laft being incomparably 
fmaller than the firft. And this fpace FRT is incom¬ 
parably greater than FTS; and therefore the fpace 
which B would defcribe by the uniform aftion of the na ¬ 
tural elafticity is incomparably greater than what it 
would defcribe in confequence of the agitation of A. 

From this reafoning we fee evidently that A mull 
be fenfibly moved, or a finite or meafurable time mull 
elapfe before B acquires a meafurable motion. In like 
manner B mull move during a meafurable time before 
C acquires a meafurable motion, &c.; and therefore 
the agitation of A is communicated to the diftant parti¬ 
cles in gradual fucceflion. 

By a farther comparifon of thefe fpaces we learn the 
time in which each fucceeding particle acquires the very 
agitation of A. If the particles B and C only are 
ccnfidered, and the motion of C neglefted, it will be 
found that B has acquired the m.otion of A a little before 
it has defcribed \ of the fpace defcribed by A; but if 
the motion of C be confidered, the acceleration of B 
mull be increafed by the retreat of C, and B mu ft de¬ 
fcribe a greater fpace in proportion to that defcribed by 
A. By computation it appears, that when both B and 
C have acquired the velocity of A, B has defcribed 
nearly 4 of A’s motion, and C more nearly Ex¬ 
tending this to D, we {hall find that D has defcribed 
ftill more nearly 4 of A’s motion. And from the na¬ 
ture of the computation it appears that this approxima¬ 
tion goes on rapidly: therefore, fuppofing it accurate 
from the very firft particle, it follows from the equable 
motion of A, that each fucceeding particle moves 
through an equal ipace in acquiring the motion of A. 

The conclufion which we muft draw from all this is,. 
that when the agitation of A has been fully communi¬ 
cated to a particle at a fenfible diftance, the intervening 
narticles, all moving forward with a common velocity, 
are equally compreffed as to fenfe, except a very few of 
the firft particles ; and that this communication, or this 
propagation of the original agitation, goes on with an 
uniform velocity. 
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Thefe computations need not he attended to by fuch Undulation 
as do not w’ifli for an accurate knowledge of the precife " * lr ~ . 
agitation of each paiticle. It is enough for fuch readers 
to fee cleaily that time muji efcape between the agita¬ 
tion of A and that of a diftant particle; and this i.s 
abundantly manifeft from the incomparability (excufe the 
term) of the nafcent reftangle IFRP with the nafcent tri¬ 
angle FRT, and the incomparability of FRT with FTS. 

What has now been fit own of the communication ot 
any fenfible motion A a muft hold equally with refpeft 
to any change of this motipn. Therefore, if a tremu¬ 
lous motion of a body, fuch as a fpring or bell, fhould 
agitate the adjoining particle A by pulhing it forward 
in the direftion AB, and then allowing it to come 
back again in the direftion BA, an agitation fimilar 332 
to this will take place in -.all the particles of the row Newton's 
one after the other. Now if this body vibrate accord- 
ing to the law of motion of a pendulum vibrating in a juft 

cycloid, the neighbouring particle of air will of necf y as f ar as ; t 
vibrate in the fame manner ; and then Newton’s demon- goes ;■ 
ftrationin art. Acoustics needs no apology. Its only 
deficiency was, that it Jeemed to prove that this would be 
the way in which every particle would of neceffity vi¬ 
brate; which is not true, for the fucceflive parcels of 
air will be differently agitated according to the original 
agitation. Newton only wants to prove' the uniform 
propagation of the agitations, and he felefts that form 
which renders the proof eafieft. He proves, in the 
moft unexceptionable manner, that if the particles of 
a pulfe of air are really moving like a cycloidal pendu.- 
lum, the forces afting on each particle, in confequence 
of the compreffion and dilatation of the different parts 
of the pulfe, are precifely fuch as are neceffary for con¬ 
tinuing this motion, and therefore no other forces are 
required. Then fince each particle is in a certain part 
of its path, is moving in a certain direftion, and wfith a 
certain velocity, and urged by a determined force, it 
muji move in that very manner. The objeftion ftarted 
by John Bernouilli againft Newton’s demonftration (in 
a fingle line) of the elliptical motion of a body urged 
by a force in the inverfe,duplicate ratio of the diftance 
from the focus, is precifely the fame with the objeftion 
againft Newton’s demonftration of the progrefs of aerial 
undulations, and is equally futile. 

It muft, however, be obferved, that Newton’s de¬ 
monftration proceeds on the fuppofition that the linear 
agitations of a particle are incomparably fmaller than 
the extent of an undulation. This is not ftriftly the 
cafe in any inftance, and^ in many it is far from being 
true. In a pretty ftrcng twang of a harpfichord wire, 
the agitation of a particle may be near the 50th part 
of the ex'ent of the undulation. This muft difturb the 
regularity of the motion, and caufe the agitations in 
the remote undulations to differ from thofe in the firft 
pulfe. In the explofion of a cannon, the breaking of 
an exhaufted bottle, and many inftances which may be 
given, the agitations are ftill greater. The commenta¬ 
tors on Newton’S’ Principia, Le Sueur and Jacquier, 
have fhown, and Euler more clearly, that when the 
original agitations are very violent, the particles of air 
will acquire a fubordinate vibration compounded with 
the regular cycloidal vibration, and the progrefs of the 
pulfes will be fomewhat more rapid; but the intricacy 
of the calculus is fo great, that they have hot been able 
to determine with any tolerable precifion what the 
change of velocity will be. 

Tz All 
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All this, however, is fully confirmed by experiment 
on founds. The found of a cannon at 10 or 20 miles 
dillance does not in the leaft refemble its found when 
near. Ijj this cafe it is a loud inftantaneous crack, to. 
which we can affign no mufical pitch : af a diftance, it 
is a grave found, of which we can tell the note; and 
it begins foftly, fwelis to its greatefl loudnefs, and then 
dies away growling. The fame may be faid of a clap 
of thunder, which we know to be a loud fnap of ftill 
lefs duration. It is highly probable that the appre¬ 
ciable tone which'thofe dillant founds afford are produc¬ 
ed by the continuance of thefe fiibordinate vibrations 
which are added together and fortified in the fucceflive 


A T I C S. 

pagation depends on the elafticity and denfity of the Undulation 
fluid. If thefe vary in the fame proportion, that is, nf Air ’ 
if the fluid has its elafticity proportional to its denfity, 
the velocity will remain the fame. If the elafticity or 
denfity alone be fchanged, the velocity of the undula¬ 
tions will change in the direct fubduplicate ratio of the 
elafticity and the inverfe fubduplicate ratio of the 
denfity ; for fhould the elafticity be quadrupled, the 
quantity of motion produced by it in any given time 
will be quadrupled. This will be the cafe if the velo¬ 
city be doubled; for there would then be double the 
number of particles doubly agitated. Should the den¬ 
fity be quadrupled, the elafticity remaining the fame. 


pulfes, though not perceptible in the firft, in a way the quantity of motion mu ft remain the fame. This 
fomewhat refenibling the refonance of a mufical chord. 

Newton’s explanation gathers evidence therefore from 
this circumftance. And we muft further obferve, that 
all elaftic bodies tremble or vibrate almoft precifely as a 
penduliim fwinging into a cycloid, unlefs their vibrations 
are uqcqmmonly,yiolent; in which cafe they are quickly 
reduced to a moderate quantity by the refiftance of the 
The only very loud founds which we can produce 


air. 

'in tins way are from great bell's ; and in thefe the utmoft 
extent of the vibration is very fmall in comparifon with 
the breadth of the jpulfe. The velocity of thefe founds 
has not been compared with that of cannon, or perhaps 
it wpuld be found lefs, and an obje&ion again ft Newton’s 
determination removed. He gives 969 feet per fecond, 
Experiment 1142. 

But it is alfo very probable, that in the propagation 
through the air, the agitation gradually and rapidly ap- 
fn°the b fuc y P TOac ^ es to this regular cycloidal form in the fucceflive 
ceffive " P u ^ es > * n the fame way as we obferve that whatever is 
yulfes af- the form of agitation in’the middle of a fmooth pond 
fumes a of water, the fpreading circles are always of one gentle 
form without afperities. In like manner, into whatever 
form we throw a ftretched cord by the twang which 
we give it, it almoft immediately makes fmooth undu¬ 
lations, keeping itfelf in the fhape of an elongatecLtro- 
choid. Of this laft we can demonftrate the neceflity, be- 
caufe the cafe is fimple. In the wave, the inveftigation 
is next to impoffiible ; but we fee the fa£t.’ We may 
therefore prefume it in air.* And accordingly we know 
that any noife, however abrupt and jarring, neat at 
hand, is fmooth at a diftance. Nothing is more rough 
and harlh than the feream of a heron ; but at half a 
mile’s, diftance it is foft. The ruffle of a drum is alfo 
J^nooth at a diftance, 
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will be the cafe if the velocity be reduced to one half; 
for this will pfopagate half the agitation to half the 
diftance, which will communicate it to twice the num¬ 
ber of particles, and the quantity of motion will re¬ 
main the fame. The fame may be faid of other pro- 

VlL. 

portions, and therefore Therefore a change 

in the barometer will not affed: the velocity of the un¬ 
dulations in air, but they will be accelerated by heat, 
which diminithes its denfity, or increafes its elafticity. 

The velocity of the pulfes in inflammable air muft be at 
leaft thrice as great, becaufe its denfity is but one-tenth 
of that of air when the elafticity of both are the fame. 335 
Let us now attend a little to the propagation of Further 
aerial pulfes as they really happen ; for this hypothefis-confidera- 
of a fmgle row of particles is nowhere to be obferved. rial* pulfes 
Suppofe a fphere A, fig. 73. filled with condenfed as t h ey 
air, and that the veffel which contains it is fuddenly an- really oc- 
nihilated. The air muft expand to its natural dimen- cur. 
fions, fuppofe BCD. But it cannot do this without 
preffing afide the furrounding air. We have feen that 
in any Angle row of particles this cannot he at once 
cjiffufed to a diftance, but muft produce a condenfation 
,in the air adjoining; which will be gradually propa¬ 
gated to a diftance. Therefore this fphere BCD of 
the common denfity will form round it a (hell,bounded 
by EFG, of condenfed air. Suppofe that at this in- 
ftant the inner air BCD becomes folid. The ftiell of 
condenfed air can expand only outwards. Let it ex¬ 
pand till it is of the common denfity, occupying the 
(hell HIK. This expanfion, in like manner, muft pro¬ 
duce a fhell of condenfed air without it: at this inftant 
let HIK become folid. The furrounding fhell of con- 


Plate Fig.’72. fhows the fucceflive fituations of the particles denfed air can expand only outward, condenfing ano- 

CCCCVt. of a row. Each line of the figure fhows the fame parti- ther fhell without it. It is plain that this muft go on 

cles marked with the fame letters ; the firft particle a be- continually, and the central agitation will be gradually 

ing fuppofed to be removed fucceffively from its quief- propagated to a diftance in all di eftions. But, m this 

cent fituation and back to it again. The mark x is put procefs, it is not the fame numerical particles that go to 

on that part of each line where the agitated particles a diftance. Thofe of the original fphere go no further 


are at their natural diftances, and the ait is of die natu¬ 
ral denfity. The mark ijs put Where the air is mofl 
of all compreffed : and, where it is moft of all dilated ; 
the curve line drawn through the loweft line of the figure 


than BCD, thofe of the next fhell go no further than 
HIK, &c. Farther, the expanfion outwards of any 
particle will be more moderate as the diffufion advan¬ 
ces ; for the whole motion of each fhell cannot exceed 


is intended to reprefent the denfity in every point, by .the original quantity of motion; and the number of 
drawing ordinates to it from the ftraight line: the or- particles in each fucceflive fhell increafes as the furface, 
dinates below the line indicate a rarity, and thofe above that is, as the fquare of the diftance from the centre : 
the line a denfity, greater than common. therefore the agitation of the particles will decreafe 

It appears that when a has come back to its natural in the fame ratio, or will be in the inverfe duplicate ra- 
fituation, the part of greateft denfity is between the °f the diftance from the centre. Each fucceflive 
particles /and l, and the greateft rarity between c and d. fhell, therefore, contains the fame quantity of motion. 
We have only to add, that the velocity of this pro- and the fucceflive agitations of tire particles of any 

row 
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Undulation row out from die centre will not be equal to the original 
t of Air - agitation, as happens in the folitary row. But, this 
does not affeCt the velocity of the propagation, becaufe 
all agitations aie propagated equally fait. 

We fuppofed the air A to become folid as foon as it 
acquired the common denfity ; but this was to facilitate 
die conception of the diffufion. It does not Hop at 
this bulk ; for while it was denfer it had a tendency 
to expand. Therefore each particle has attained this 
dillance with an accelerated motion. It will, there¬ 
fore, continue this motion like a pendulum that has 
palled the perpendicular, till it is brought to reft by 
the air without it; and it is now rarer than common 
air, and collapfes again by the greater elafticity of 
the air without it. This outward air, therefore, in 
regaining its natural denfity, mull expand both ways. 
It expands towards the centre following the collapfing 
of the air within it; and it expands outwards, conden- 
fmg the air beyond it. By expanding inwards, it will 
again condenfe the air within it, and this will again ex¬ 
pand ; a fimilar motion happens in all the outward 
fhells; and thus there is propagated a fucceffion of con¬ 
denfed and rarefied fhells of air, which gradually fwell 
to the greateft dillance. 

It may be demonftrated, that when the central air 
has for the fecond time acquired the natural denfity, it 
will be at reft, and be difturbed no more; and that 
this will happen to all the fhells in fucceffion. But the 
demonftration is much too intricate for this place ; we 
mull be contented with pointing out a faCt perfectly 

336 analogous. When we drop a fmall pebble into water, 
Applica- we fee it produce a feries of circular waves, which go 
tion of the a l on g the furface of fmooth water to a great dillance, 
^ °. becoming more and more gentle as they recede from the 
a pebble centre j and the middle, where the agitation was firft 
into water, produced, remains perfectly fmooth, and this fmooth- 

nefs extends continually ; that is, each wave when 
brought to a level remains at reft. Now thefe waves 
are produced and piopagated by the depreffion and ele¬ 
vation made at die centre. This elevation tends to dif- 
fufe itfelf; and the force with which each particle of 
water is actuated is a force a&ing direCtly up and down, 
and is proportional to the elevation or depreffion of the 
particle. This hydroftatical prelfure operates precilely 
in the fame way as the condenfation and rarefaction of 
the air ; and the mathematical inveftigation of the pro¬ 
pagation of the circular undulations on fmooth water 
is fimilar in every ftep to that of the propagation of 
the fpherical waves in Hill air. For this we appeal to 
Newton’s Principia, or to Euler’s &pufcula, where he 
gives a very beautiful inveftigation of the velocity of 
the aerial pulfes; and to fbme. memoirs of de la Grange 
in the collections of the academies of Berlin and Tu¬ 
rin. Thefe two laft authors have made the inveftigation 
as fimple as feems poffible, and have freed it from every 
objection which can be Hated againll the geometrical 

337 one of their great teacher Newton. 

The waves Having faid this much on the fimilarity between the 
of water waves on water and the aerial undulations, we fhall have 
for e^fa ' 1 _ recourfe to them, as affording us a very fenfible objeCt 
big thofe t0 reprefent many affections of the other which it 
of air, would be extremely difficult to explain. We neither fee 
nor feel the aerial undulations; and they behoved, there¬ 
fore, to be defcribed very abftractedly and imperfectly. 
In the watery wave there is no permanent progrefllve 
motion of the water from the centre. Throw a fmall bit of 
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cork on the furface, and it will be obferved to popple Un<)ulatio n 
up and down without the lealt motion outwards. In like Alt- 
manner, the particles of air are only agitated a very 
little outwards and inwards; which motion is commu¬ 
nicated to the particles beyond them, while they tliem- 
felves come to reft, unlefs agitated afrefh ; and this agi¬ 
tation of the particles is inconceivably fmall. Even the 
explofion of a cannon at no great dillance will but 
gently agitate a feather, giving it a fingle impulfe out¬ 
wards, and immediately after another inwards or to¬ 
wards the cannon. When a harpficord wire is forcibly 
twanged at a few feet dillance, the agitation of the 
air is next to infenfible. It is not, however, nothing ; and 
it differs from that in a watery wave by being really 
outwards and inwards. In confequence of this, when 
the condenfed ihell reaches an elaftic body, it impels 
it flightly. If its elafticity be fueh as to make, it ac¬ 
quire the oppofite ftvape at the inftant that the next 
agitation and condenfed fhell of air touches it, its agB 
tation will be doubled, and a third agitation will increufe 
it, and fo on, till it acquire the agitation competent 
to that of the fhell of air which reaches it, and it is 
thrown into fenfible vibration, and gives a found ex¬ 
tremely faint indeed, becaufe the agitation which it ac¬ 
quires is that correfponding to a fhell of air confider- 
ably removed from the original firing. Hence it hap¬ 
pens that a mufical chord, pipe, or bell, will caufe 
another to refound, whofe vibrations are ifochronous 
with its own; or if the vibrations of the one coin¬ 
cides with every fecond, or third or fourth, &c. of the 
other ; juft as we can put a very heavy pendulum into 
fenfible motion by giving it a gentle puff with the 
breath at every vibration, or at every fecond, third, or 
fourth, &c. A drurmftruck in the neighbourhood of 
another drum will agitate it very fenfibly ; for here the 
ftroke depreffes a very confiderable furface, and pro¬ 
duces an agitation of a confiderable mafs of air: it 
will even agitate the furface of ftagnant water. The 
explofion of a cannon will even break a neighbouring 
window. The fhell of condenfed air which comes 
againft the glafs has a great furface and a great agita¬ 
tion : the belt feeurity in this cafe is to throw up the 
fafh; this admits the condenfed air into the room, which 
aCts on the infide of the window, balancing part of the 
external impulfe. 338 

It is demonftrated in every elementary treatife of na- For 
tural philofophy, that when a wave on water meets any waves of 
plane obftacle, it is reflected from it by a centre equal- 
ly removed behind the obftacle ; that waves radiating i^many* 
from the focus of a parabola are reflected in waves per- refpefls 
pendicular to its axis ; that waves radiating from one very fimi- 
focus of an ellipfe are made to converge to the other lar - 
focus, &c. &c. All this may be affirmed of the aerial 
undulations; that when part of a wave gets through a 
hole in the obftacle, it becomes the centre of a new fe¬ 
ries of waves; that waves bend round the extremities 
of an obftacle: all this happens in the aerial undula¬ 
tions. And laftly, that when the furface of water is 
thrown into regular undulations by one agitation, anoi 
ther agitation in another place will produce ocher re¬ 
gular waves, which will crofs the former without difi. 
turbing them in the fmalleft degree. The fame thing 
happens in air; and experiments may be made on wa¬ 
ter which will illuftrate in the mofl perfect manner 
many other affeflions of the aerial pulfes,. which we 
fhould otherwile conceive very imperfectly. We would 
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recommend to our curious readers to make fome of 
thefe experiments in a large veflel of milk. Take a 
long and narrow plate of lead, which, when fet on the 
bottom of the veflel will reach above the furface of the 
milk ; bend this plate into a parabola, elliptical or 
other curve. Make the undulations by dropping milk on 
the focus from a fmall pipe, which will caufe the agi¬ 
tations to fucceed with rapidity, and then all that we 
have faid will be moft diftindtly feen, and the experi¬ 
ment will be very amufmg and inftruciive, efpecially to 
the mufical reader. 

We would now requeft all who make or read expla¬ 
nations of natural phenomena by means of vibrations of 
ethers, animal fpirits, nervous fluids, See. to fix their 
attention on the nature of the agitation in one of thefe 
undulations. Let him confider whether this can pro¬ 
duce the phenomenon, acting as any matter mull adt, by 
impulfe or by preflure. If he fees that it can produce 
the phenomenon, he will be able to point out the very 
motion it will produce, both in quantity and diredlion, 
in the fame manner as Sir Ifaac Newton has pointed 
out all the irregularities of the moon’s motion produ¬ 
ced by the difturbing force of the fun. If he cannot 
do this, he fails in giving the firft evidence of a me¬ 
chanical explanation by the adtion of an elaftic vibrating 
fluid. I.et him then try to point out fome palpable 
connexion between the general phenomena of elaftic 
undulations and the phenomenon in queftion ; this would 
fhow an accompaniment to have at laft fome probabi¬ 
lity. It is thus only we learn that the undulati/Sns 
of air produce found s we cannot tell how they affedt 
the mechanifm of the ear; but we fee that the pheno¬ 
mena of found always accompany them, and that cer¬ 
tain modifications of the one are regularly accompanied 
by certain modifications of the other. If we cannot 
do this neither, we have derived neither explanation 
nor illuftration frorp the elaftic fluid. And laftly, let 
him remember that even if he fhould be able to lfiow 
the competency of this fluid to the produdtion of the phe¬ 
nomenon, the whole, is ftill an hypothefis, becaufe we do 
not know that fuch a fluid exifts. 

We will venture to fay, that whoever will proceed in 
this prudent manner will foon fee the futility of moft 
of the explanations of this kind which have been given. 
They are unfit for any but confummate mathematicians: 
for they alone really underftand the mechanifm of ae¬ 
rial undulations, and even they fpeak of them with he- 
fitation as a thing but imperfedtly underfl.ood. But 
even the unlearned in this fcience can fee the incom¬ 
patibility of die hypothefis with many things which 
they are brought to explain. To take an inftance of 
the conveyance of fenfation along the nerves ; an elaftic 
fluid is fuppofed to occupy them, and the undula¬ 
tions of this fluid are thought to be propagated along 
the nerves. Let us juft think a little how the undula¬ 
tions would be conveyed along the furface 6f a canal 
which was completely filled up with reeds and bul- 
rufhes, or let us make the experiment on fuch a canal ; 
we may reft allured that the undulations in the one 
cafe will referable thofe in the other ; and we may fee 
that in the canal there will be no regular or fenfible pro¬ 
pagation of the waves. 

Let thefe obfervations have their influence, along 
with others which we have made on other occafions, to 
wean our readers from this falhionable pronenefs to in* 


troduce invifible fluids and unknown vibrations into our Air's pref- 
phyfical difeuffions. They have done immenfc, and we Jur*. 
fear irreparable, mifehief in fcience ; and there is but one 
phenomenon that has ever received any explanation by 
their means. 

This may fuffice for a loofe and popular account of 
aerial undulations ; and with it we conclude our ac¬ 
count of the motion, impulfe, and refiftance of air. 

We (hall now explain a number of natural appear¬ 
ances, depending on its preflure and elafticity, appear¬ 
ances not fufficiently general, or too complicated for 
the purpofes of argument, while we were employed in 
the inveftigation of thefe properties, but too important 
to be palled over in filence. 34I 

It is owing to the preflure of the atmofphere that The air's 
two furfaces which accurately fit each other cohere with preflure oe- 
fuch force. This is a fail familiarly known to the glafs- ca fi° ns the 
grinders, polilhers of marble, &c. A large lens or fpe- 
culum, ground on its tool till it become very fmooth, f aces atcu _ 
requires more than any man’s ftrength to feparate it di- rat- ly fit- 
redly from the tool. If the furface is only a fquare ting each 
inch, it will require 15 pounds to feparate them perpen- ot h er * 
dicularly, though a very moderate force will make them 
Hide along each other. But this cohefion is not ob- 
ferved unlefs the furfaces are wetted or fmeared with 
oil or greafe ; otherwife the air gets between them, and 
they feparate without any trouble. That this cohefion 
is owing to the atmofpheric preflure, is evident from the 
eafe with which the plates may be feparated in an ex- 
haufted receiver. j 44 

To the fame caufe we mull aferibe the very llrong And 
adheflon of fnails, periwinkles, limpets, and other uni- the adhe- 
valve Ihells, to the rocks. The animal forms the rim °f 
of its fliell fo as to fit the lhape of the rock to which it J*”^^** 
intends to cling. It then fills its Ihell (if not already 
filled by its own body) with water. In this condition 
it is evident that we muft adt with a force equal to 15 
pounds for every fquare inch of touching furface be¬ 
fore we can detach it. This may be illuftrated by fill¬ 
ing a drinking glafs to the brim with water ; and having 
covered it with a piece of thin wet leather, whelm it on a 
table, and then iry to pull it ftraight up; it will re¬ 
quire a confiderable force. But if we expofe a fnail ad¬ 
hering to a (tone in the exhaufted receiver, we (hall fee 
it drop off by its own weight. In the fame manner 
do the remora, the polypus, the lamprey, and many 
other animals, adhere with fuch firmnefs. Boys fre¬ 
quently amufe themfelves by pulling out large ftones 
from the pavement by means of a circle of ftiff wetted 
leather faftened to a firing. It is owing to the fame 
caufe that the bivalve fhell fifhes keep themfelves fo firm¬ 
ly {hut. We think the mufcular force of an oyfter pro¬ 
digious, becaufe it requires fuch force to open it; but 
if we grind off a bit of the convex fliell, fo as to make a 
hole in it, though without hurting the fifli in thefmall- 
eft degree, it opens with great eafe, as it does alfo in 
vacuo. _ 

The preflure of the air, operating in this way con- Other ef- 
tributes much to the cohefion of bodies, where we do fedts of the 
not fufpedt its influence. The tenacity of our mortars a ‘ r ' 6 l’ re ^* 
and cements would frequently be ineffedtual without this fure * 
affiftance. 

It is owing to the preflure of the atmofphere that a 
cafk will not run by the cock unlefs a hole be opened in 
fome other part of the calk. If the calk is not quite 
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full, fome liquor indeed will run out, but it will Hop as 
foon as the diminifhed elafticity of the air above the 
liquor is in equilibrio (together with the liquor) with 
the atmol'pheric prefl'ure. In like manner, a tea-pot 
mud have a final! hole in its lid to enfure its pouring 
out the tea. If indeed the hole in the calk is of large 
dimenfions, it will run without any other hole, becaui'e 
air will get in at the upper fide of the hole while the 
liquor runs out by the lower part of it. 

On the lame principle depends the performance of an 
inftrument ufed by the fpirit dealers for taking out a 
fample of their fpirits. It confifts of a long tinplate 
tube AB (fig. 57.), open a-top at A, and ending in a 
fmallhole at B. The end B is dipped into the fpirits, 
which rifes into the tube ; then the thumb is clapt on 
the mouth A, and the whole is lifted out of the calk. 
The fpirit remains in it till the thumb be taken off; it 
is then allowed to run into a glafs for examination. 

It feems principally owing to the prelTure of the air 
that frofts immediately occafion a fcantinefs of water in 
our fountains and wel!s. This is erroneoufly accounted 
for, by fuppofing that the water freezes in the bowels 
of the earth. But this is a great miftake: the moft 
intenfe froft of a Siberian winter would not freeze the 
ground two feet deep; but a very moderate froft will con- 
folidate the whole furface of a country, and make it 
impervious to the air; efpecially if the froft has been 
preceded by rain, which has foaked the furface. When 
this happens, the water which was filtering through the 
ground is all arretted and kept fufpended in its capil¬ 
lary tubes by the prelTure of the air, in the very fame 
manner as the fpirits are kept lufpended in the inftru¬ 
ment juft now defcribed by the thumb’s (hutting the 
hole A. A thaw melts the fuperficial ice, and allows 
the water to run in the farr.e manner as the fpirits run 
when the thumb is removed. 

Common air is necefl'ary for fupporting the lives of 
moft animals. If a fmall animal, luch as a moufe or 
bird, be put under the receiver of an air-pump, and the 
air be exhaufted, the animal will quickly be thrown into 
convulfions and fall down dead; if the air be immedi¬ 
ately readmitted, the animal will fometimes revive, efpe¬ 
cially if the rarefaction has been brilkly made, and has 
not been very great. We do not know that any breath¬ 
ing animal can bear the air to be reduced to of its 
ordinary denfity, nor even -j-; nor have we good evi. 
dence that an animal will ever recover if the rarefadtion 
is pulhed very far, although continued for a very Ihort 
time. 

But the mere prefence of the air is by no means fuf- 
ficient for preferving the life of the animal; for it is 
found, that an animal fhut up in a veflel of air cannot 
live in it for any length of time. If a man be fliut up 
in a box, containing a wine hoglhead of air, he cannot 
live in it much above an hour, and long before this he 
will find his breathing very unfatisfadtory and uneafy. 
A gallon of air will fupport him about a minute. A 
box EF (fig. 58.) may be made, having a pipe AB in- 
ferted into its top, and fitted with a very light valve at 
B, opening upwards. This pipe fends ofF a lateral, 
branch aDdC, which enters the box at the bottom, 
and is alio fitted with a light valve at C opening up¬ 
wards. If a perfon breathe through the pipe, keeping 
his noftrils fhut, it is evident that ;the air which he ex¬ 
pires will not enter the box by the hole B, nor return 


through the pipe CVD; and by this contrivance he Effedlsef 
will gradually employ the whole air of the box. With Air's p re f- 
this apparatus experiments can be made without any . u ^ c ’ . 
rifk or inconveniency, and the quantity of air necefl'ary 
for a given time of eafy breathing may be accurately 
afeertained. 

How the air of our atjnofphere produces this effedt 
is a queftion which does not belong to mechanical phi- 
lofophy to inveftigate or determine. We can, how- 
ever, affirm, that is neither the prefl'ure nor the elafti- 
city of the air which is immediately concerned in main¬ 
taining the animal fundtions. We know that we can 
live and breathe with perfedf freedom on the tops of the 
higheft mountains. The valley of Quito in Peru, and 
the country round Gondur in Abyffinia, are fo far el:v.t. 
ted above the furface of the ocean, that the prefl’ure and- 
the elafticity of the air are one-third lefs than in the low 
countries; yet thefe are populous and healthy places. 

And, on the other hand, we know, that when an animal 
has breathed in any quantity of air fora certain timet 
without renewal, it will not only be fuflbeated, but an¬ 
other animal put into this air will die immediately; and 
we do not find either the prefl’ure or elafticity of the 
air remarkably diminifhed : it is indeed diminifhed,. 
but by a very fmall quantity. Reftoring the former 
prefl’ure and elafticity has not the fmalleft tendency to 
prevent the death of the animal: for an animal will live 
no longer urider a receiver that has its mouth inverted 
on water, than in one fet upon the pump-plate covered 
with leather. Now when the receiver is fet on water, 
the prefl’ure of the atmofphere ads completely on the 
included air, and preferves it in the fame ftate of elafti- 
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In fhort, it is Known that the air which has already The nature 
ferved to maintain the animal fundtions has its chemical of air 
and alimentary properties.completely changed, and is no when it has, 
longer fit for this purpofe. So much of any mafs of air maint ^ ,ne<1 
as fias really been thus employed is changed, into what 
is called fixed air by Dr Black, or carbonic acid by the 
chemifts of the Lavoifierian fchool. Any perfon may 
be 'convinced of this by breathing or blowing through 
a pipe immerfed in lime water. Every expiration will 
produce white clouds on the water, till at the lime 
which it contains is precipitated in the form of pure 
chalk. In this cafe we know that the lime has combi¬ 
ned. with the fixed air. 

The celebrated Dr Stephen Hales made many expe 
riments, with a view to clear the air from the noxious periments, 
vapour which he fuppofed to be emitted from the lungs. , t0 reftcire 
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juft now mentioning ; and he put feveral diaphragms lues ’ 
ff, ff, &c. of thin woollen, fluff into the box, and moif- 
tened them with various liquids. He found nothing fo 
efficacious 'as a folution of potafh.. We now under- 
ftand this perfedtly. If the folution is not already fa- 
turated with fixed air, it will take it up as fa.ft as it is 
produced, and thus will purify the air: a folution of 
cauftic alkali therefore will have this effedt till it is ren-,. 
dered quite mild. „ 

Thefe experiments have been repeated, and varied in How it 
many circumftances, in order to afeertain whether this comes to 
fixed air was really emitted by the lungs,, or whether be changtdt 
the infpirsd air was in part changed into fixed air by ,7 breath- 
its combination with fom'e other fubftance. This is a | he'nature 
queftion which comes properly in cur way, and which 0 f ; n c p ; n , 

flje 



1$Z P N E U M 

EffeAs of the dodtrines of pneumatics enable us to anfwer. If 

Air’s pref- fi xec j a j r b e emitted in fubftance from the lungs, it 

. u ^ c ' does not appear how a renewal of the air into which it 
is emitted is neceffary; for this does not hinder the 
fubfequent emiffion ; and the bulk of the air would be 
increafed by breathing in it, viz. by the bulk of all the 
fixed air emitted ; but, on the contrary, it is a little di- 
minifhed. We mull therefore adopt the other opinion ; 
and the difeoveries in modern chemiftry enable us to 
gave a pretty accurate account of the whole procefs. 
Fixed air is acknowledged to be a compound, of which 
one ingredient is found to conftitute about | of the 
whole atmofpheric fluids; we mean vital air or the oxy- 
gene of Lavoifier. When this is combined with phlo- 
gifton, according to the dodtrine of Stahl, or with char¬ 
coal, according to Lavoifier, the refult is fixed air or 
carbonic acid- The change therefore which breathing 
makes on the air is the folution of this matter by vital 
air; and the ufe of air in breathing is the carrying off 
this noxious principle in the way of folution. When 
therefore the air is already fo far faturated as not to dif- 
folve this fubftance as fall as it is fecreted, or muft be 
fecreted in the lungs, the animal fuffers the pain offuf- 
focation, or is otherwife mortally affedted. Suffocation 
is not the only confequence; for we can remain for a 
number of feconds without breathing, and then we be¬ 
gin to feel the true pain of fuffocation; but thofe who 
have been inftantaneoufly ftruck down by an infpiration 
of fixed air, and afterwards recovered to life, complain¬ 
ed of no fuch pain, and feemed to have fuffered chiefly 
by a nervous affeffion. It is faid (but we will not 
vouckfor the truth of it), that a perfon may fafely take 
a full infpiration of fixed air, if the paffages of the nofe be 
fhut; and that unlefs thefe nerves are ftimulated by the 
fixed air, it is not inftantaneoufly mortal. But thefe are 
qtieftions out of our prefent line of inquiry. They 
are queftions of phyfiology, and are treated of in 
other places of this work. See Anatomy and Physio¬ 
logy ; feealfo Lungs and Respiration. Our bufi- 
nefs is to explain in what manner the preffure and ela- 
fticity of the air, combined with the ftrudture and me- 
chanifm of the body, operate in producing this necefi- 
f :iry fecretion and removal of the matter difch4rged from 
the lungs in the adt of breathing. 

It is well afeertained, that the fecretion is made from 
the mafs of blood during its palfage through the lungs. 
The blood delivered into the lungs is of a dark blackilh 
colour, and it is there changed into a florid red. In 
the lungs it is expofed to the adtion.of the air in a pro- 
digioufly extended furface: for the lungs confift of an 
inconceivable number of fmall veffels or bladders, com¬ 
municating with each other and with the wmdwipe. 
Thefe are filled with air in every infpiration. Thefe 
veffels are every-where in contact with minute blood- 
veffels. The blood does not/n toto come into immediate 
contadl with the air; and it would feem that it is only 
the thin ferous part of it which is adted on by the air 
at the mouths of the veffels or pores, where it (lands by 
capillary attradlion. Dr Prieftley found, that venous 
blood inclofed in thin bladders and other membranes 
was rendered florid by keeping the bladders in contadl 
with abundance of pure vital air. We know alfo, that 
, breath is moift or damp, and muft have acquired .this 
moifture in the lungs. It is immaterial whether this 
fecretion of water or lymph (as the ariatomifts call it) 
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be furniflied by mere exudation through Ample pores, Effedti of 
or by a vafcular and organic fecretion ; in either cafe, Air’s pref- 
fome ingredient of the blood comes in contact with air . fu ^ e ' . 
in the lungs, and there unites with it. This is farther 
confirmed, by obferving, that all breathing animals are 
warmer than the furrounding medium, and that by every 
procefs in which fixed air is formed from vital air heat 
is produced. Hence this folution in air of fomething 
from the blood has been alligned by many as the fource 
of animal heat. We touch on thefe things in a very 
tranfitory way in this place, only in order to prove that, 
for the fupport of animal life, there muft be a very ex- 
tenfive application of air to the blood, and that this is 
made in the lungs. 

The queftion before us in this place is, How is this 
brought about by the weight and elafticky of the air? 

This is done in two ways ; by the adlion of the mufcles 
of the ribs, and by the adlion of the diaphragm and other 
mufcles of the abdomen. The thorax or cheft is a great 
cavity, completely filled by the lungs. The fldes of 
this cavity are formed by the ribs. Thgfe are crooked 
or arched, and each is moveable round its two ends, one 
of them being inferted into the vertebra?, of the back, 
and the other into the fternum or breaft-bone. The rib 
turns in a manner refembling the handle of a drawer. 

The infpedtion of fig. 59. will illuftrate this matter a Plate 
little. Suppofe the curves ace,bkf c lg, &c. to re- CCCCV, 
prefent the ribs moveable round the extremities. Each 
fucceeding rib is more bent than the one above it, and 
this curvature is both in the vertical and horizontal di- 
redtion. Suppofe each fo broad as to projedl a little 
over its inferior like the tiles of a roof. It is evident, 
that if we take the lower one by its middle, and draw 
it out a little, moving it round the line n p, it will 
bring out the next dm h along with it. Alfo, becaufe 
the diftance of the middle point 0 from the axis of 
motion np is greater than the diftance of m from the 
axis d h, and becaufe 0 will therefore deferibe a portion 
of a larger circle than m does, the rib n op will Aide up 
a little under the rib dm b, or the rib d m h will overlap 
nop a little more than before ; the diftance 0 m will 
therefore be diminilhed. The fame muft happen to all 
the fuperior ribs ; but the change of diftance will be lefs 
and lefs as we go upwards. Now, inftead of this great 
breadth of the ribs overlapping each other, fuppofe 
each inferior rib connedted with the one above it by 
threads or fibres fufceptible of contradlion at the will of 
man. The articulations e, a, of the firft or upper rib 
with the fpine and ftemum are fo broad and firm, that 
this rib can have little or no motion round the line a e ; 
this rib therefore is as a fixture for the ends of all the con- 
tradling fibres: therefore, whenever the fibres which 
connedt the fecond rib with the firft rib contradl, the 
fecond muft rife a little, and alfo go outward, and will 
carry the lower ribs along with it; the third rib will 
rife Hill farther by the contradlion of the mufcles which 
connedt it with the fecond, and fo on : and then the 
whole ribs are raffed and thrown outward (and a little 
forward, becaufe the articulation of each with the fpine 
is conliderably higher than that with the fternum), and 
the capacity of the thorax is enlarged by the contrac¬ 
tion of its mufcular covering. The diredtion of the 
mufcular fibres is very oblique to the direction of the 
circular motion which it produces ; from which circum- 
ftance it follows, that a very minutfe contradlion of the 

mufcles 
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1 'fTVfts of muffles produces all tbe motion which is neceffary. 
Air's prcf- This indeed is not great; the whole motion of the low- 

,__ eft ribs is lets than an inch in the nioft violent infpii a- 

tion, and the whole contraction of the-mufeks of the 12 
ribs does not exceed the eighth part of an inch, even 
fuppofingthe intercoftal mulcles at right angles to the 
ribs ; and being oblique, the contraction is (till lefs (fee 
Borelli, Saeatier, Monro, &c.) It would fetm, 
that the intenhty of the contraftive power of a mufeu- 
lar fibre is eafily obtained, but that the fpace through 
which it can be exerted is very limited; for in molt 
cafes nature places the muffles in fituations of great me¬ 
chanical difaclvantage in tills refpeft, in order to procure 
other conveniences. 

But tliis is not the whole effeft of the contradtion of 
tire intercoftal mufcles : ftnee the compound action of the 
two fets of mufcles, which crofs each other from rib to 
rib like the letter X, is nearly at right angles to the 
rib, but is oblique to its plane, it tends to pulh the ribs 
cloicr on their articulations, and thus to prefs out the 
two pillais on which they are articulated. Thus, fup- 
riate pofing fig. 60.) to reprefent the feftion of one of 
CCCv V. die vertebi* of the fpine, and c d a feftion of the Her¬ 
rs urn, and abc,fed, two oppofite ribs, with a lax thread 
be cwMiedting them. If this thread be pulled upwards 
by the middle g till it is tight, ic will tend to pull the 
points b and e nearer to each other, and to prefs the 
vertebrae a f and the fternum cd outwards. The fpine 
being the chief pillar of the body, may be confidered as 
immoveable in the prefent jn fiance. The fternum is 
fufficiently fnfcep.tible of motion tor the prefent purpofe. 
It remains almoft fixed a-top to its articulation with the 
firft rib, but it gradually yields below; and thus the 
capacity of the thorax is enlarged in this direftion alfo. 
The whole enlargement of the diameters of the thorax 
during infpiration is very fmall, not exceeding the fif¬ 
tieth part of an inch in ordinary cafes. This is eafily 
calculated. Its quiefeent capacity is about two cubic 
feet, and we never draw in more than 15 inches. Two 
fpheres, one of which holds 2 cubic feet and the other 
2 feet and 15 inches, will not differ in diameter above 
the fiftieth part of an inch. 

The other meth d of enlarging the capacity of the 
thorax is very different. It is feparated from the ab¬ 
domen by a ftrong mufcular partition called the dia¬ 
phragm, which is attached to firm parts all around. 
In its quiefeent or relaxed ftate it is conftderably con¬ 
vex upwards, that is, towards the thorax, rifing up in¬ 
to its cavity like the bottom of an ordinary quart bottle, 
only not fo regular in its Ihape. Many of its fibres 
tend from its middle to the circumference, where they 
are inferted into firm parts of the body. Now fuppofe 
thefe fibres to contrail. This muft draw down its mid¬ 
dle, or make it flatter than before, and thus enlarge the 
capacity of the thorax. 

Phyfiologifts are not well agreed as to the fliare which 
each of thefe actions has in the operation of enlarging' 
the thorax. Many refufe all ftiar-eofit to the intercoftal 
mufcles, and fay that it is performed by the diaphragm 
alone. But the fait is, that the ribs are really obferved 
to rife even while the perfon is afleep ; and th s cannot 
poffibly be produced by the diaphragm, as theie anato- 
mift« afl'ert. Such an opinion {hows either ignorance 
ornegkft of the laws of pneumatics. If the capacity 
©f the thorax were enlarged only by drawing down the 
Vol. XV. 


A T I C S. ij. 

diaphragm, the preffure of the air would compr ft, the 

ribs, and make them defceml., And the hmple laws Mr spn i- 

cf mechanics make it as evident as any proportion in ._ 'S 

gcometiy, that the contraction of the intercoftal muffles 
muft produce an elevation of the ribs and enlargement 
oi the thorax : and it is one of the mod beautdul con¬ 
trivances of nature. It depends much on the will oi 
tiie animal what fhare each of thefe a Tons Ilia! I have. 

In general, the greateft part is done by the diaphragm ; 
and any perfon can breathe in fuch a manner that his 
ribs (hall remain moticnlefs 5 and on tbe contrary, lie 
can breathe almoft entire by raifing his cheft. In the 
firft method of breathmg, the belly riles during itifp : ra- 
tion, becaufe the contraction of the diaphragm torn- 
preffes the upper part of the bowels, and therefore 
fqueezes them outwards; fo that an ignorant -perfon 
would be apt to think that the breathing was performed 
by the belly, and that the belly is inflated with the 
air. The ftrait lacing of the women impedes the mo¬ 
tion of the ribs, and changes the natural habit of 
breathing, or brings on an unnatural habit. When 
tbe mind is deprefled, it is obferved that the breathing 
is mo-re performed by the mufcles of the thorax ; and a 
deep figh is always made in this way. 

Theie obfervatiens on the manner in which the capa¬ 
city of the cheft can be enlarged were neceffary, before 
we can acquire a juft notion of the way in which the 
mechanical properties of air operate in applying it to 
the mafts of blood during its paffiige through the lungs. 

Suppofe the thorax quite empty, and communicating 
with the external air by means of the trachea or wind¬ 
pipe, it would then referable a pair of bellows. Raifing 
the boards correlponds to the raifing of the ribs ; and 
we might imitate the aftion of the diaphragm by for¬ 
cibly pulling outwards the folded leather which unites 
them. Thus -their capacity is enlarged, and the air 
rufiies in at the nozzle by its weight in the fame manner 
as water would do. The thorax differs from bellows 
©aly in this refpeft, that it is filled by the lungs, wind* 
is a vaft collection of little bladders, like the holes in a 
piece of fermented bread, all communicating with the 
trachea, and many of them with each other. When 
the cheft is enlarged, the air rufties into them all in the 
fame manner as into the fingle cavity of an empty tho¬ 
rax. It cannot be faid with propriety that they are in¬ 
flated : all that is done is the allowing the air to come 
in. At the fame time, as their membranous covering 
muft have fome thicknefs, however fmall, and feme 
elafticity, it is not unlikely that, when compreflcd by 
expiration, they tend a little to recover their former 
Ihape, and thus aid the voluntary aftion of the mufcles. 

It is in this manner that a fmall bladder of caoutchouc 
fwells again after compreffion, and fills itfelf with air 
or water. But this cannot happen except in the mod 
minute veficles : thofe of fenfible -bulk have not ela¬ 
fticity enough for this purpofe. The lungs of birds, 
however have fome very large bladders, winch have a 
very confiderable elafticity, and recover their Ihape and 
fize with great force after compreffion, and thus fill 
themfelves with air. The refpiration of thefe animals 
is conftderably different from that of land animals, an ft 
their mufcles aft chiefly in expiration. This will be 
explained by and by as a curious variety in the pneuma¬ 
tic rnftrnment. 

This account of the manner in which the lungs are 
U filled 
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filled with air do.es not feem agreeable to the notions 
we entertain of it. We feem to fuck in the air; but al¬ 
though it be true that we aft, and exert force, in order 
to get air into our lungs, it is not by our adtion, but by 
external preffure, that it does come in. If we apply 
our mouth to the top of a bottle filled with water, we 
find that no draught, as we call it, of our cheft will 
fuck in any of the water ; but if we fuck in the very 
fame manner at the end of a pipe immerfed in water, it 
follows immediately. Our intereft in the thing makes 
us conned! in imagination our own adli.ut with the 
effedl, without thinking on the many Heps which may 
intervene in the train of natural operations; and we 
confider the adtion as the immediate caufe of the air's 
reception into the lungs. It is as if we opened the 
door, and took in by the hand a perfon. who was 
really pufhed in by the crowd without. If an incifion 
be made into the fide of the thorax, fo that the air can 
get in by that way, when the animal adts in the ufual 
manner, the air will really come in by this hole, and 
fill the fpace between the lungs and thorax ; but no air 
is fucked into the lungs by this procefs, and the animal 
is as completely fuffocated as if the windpipe were Ihut 
up. And, on the other hand, if a hole be made into 
the lungs without communicating with the thorax, the 
animal will breathe through this hole, though r he wind¬ 
pipe be flopped. This is fuccefsfully performed in cafes 
of patiants whole trachea is fhut up by accident or by 
inflammation ; only it is neceffary that this perforation 
be made into a part of the lungs where it may meet 
with fome of the great pulmonary paffages ; for if made 
into fome remote part of a lobe, the air cannot find its 
way into the reft of the lungs through fuch narrow paf¬ 
fages, obftrudted too by blood, &c. 

We have now explained, on pneumatical principles, 
„ the procefs of infpiration. The exfpiration is chiefly 
performed by the natural tone of the parts. In tire adt 
of infpiration the ribs were railed and drawn outwards 
in eppofition to the elaflicity of the folids themfeives; 
for although the ribs are articulated at their extremities, 
the articulations are by no means fuch as to give a fee 
and eafy motion like the joints of the limb-.. This is par¬ 
ticularly the cafe in the articulations with the llernum, 
which are by no means fitted for motion. It would 
feem that the motion really produced here is chiefly 
by the yielding of the cartilaginous parts and the bend¬ 
ing of the rib ; when therefore the mufcles which pro¬ 
duced this effedl are allowed to relax, the ribs again 
collapfe. Perhaps this is affifted a little by the adtion 
of the long mufcles which come down acrofs the ribs 
without being inlet ted into them. Thefe may draw 
them together a little, as we comprefs a loofe bundle 
by n firing. 

In like manner, when the diaphragm was drawn 
down, it compreffed the abdomen in oppofition to the 
elaflicity of all the vifeera contained in it, and to the 
elaflicity and tone of the teguments and mufcles which 
furround it. When therefore the diaphragm is relax d, 
thefe parts pufh it up again into its natural fituation, 
and in doing thi =. expel the air from the lungs. 

If this b; a juft account of the m itter, exfpiration 
flnuld be performed without any effort. This accord¬ 
ingly is the cafe. We feel that, after having made an 
ordinary eafy infpiration, it requires the continqance of 
the iffoit to keep the thorax in this enlarged ftate, and 


that all that is neceffary for exfpiration is to ceafc to EjU-rts of 
adl. No perfon feels any difficulty in emptying the Alr 
lungs; but weak people often feel a difficulty of in- „ u ^ a ‘ , 
fpiration, and compare it to the feeling of a weight on 
their breaft ; and exfpiration is the laft motion of the tho¬ 
rax in a dying-perfon. 

But nature has alfo given us a mechanifm by which 
we can exfpire, namely, the abdominal mufcles ; and 
when we have finifiled an ordinary and eafy exfpira¬ 
tion, we can ftill expel a confidenible bulk of air (nearly 
half of the contents of the lungs) by contradting the 
abdominal mufcles. Thefe, by compreffing die body, 
force up its moveable contents againft the diaphragm, 
and caufe it to life further into ahe thorax, aiding in 
the fame manner as when we expel the faeces per anum. 

When a perfon breathes out as much air as he can in 
this manner, he may obferve that his ribs do not col¬ 
lapfe during the whole operation. . 352 

There feems then to be a certain natural unconftrained A certain 
ftate of the veficles of the lungs and a certain quantity 
of air neceffary for keeping them of this fize. It is farytokcep 
probable that this ftate of the lungs gives the freeft mo- the lungs 
tion to the blood. Were they more compreffed, the of a natural 
blood-veffels would be compreffed by the adjoining ^ ze - 
veficles; were they more lax, the veffels would be more 
crooked and by this means obftrudted. The frequent 
infpirations gradually change this air by mixing freih 
air with it, and at every exfpiration carrying < ff fome 
of it. In catarrhs and inflammations, efpecialiy when 
attended with fuppuration, die fmall paffages into the 
remote veffels are obftrudted, and thus the renewal of 
air in them will be prevented. The painful feeling 
which this occafions caufes us to expel the air with 
violence, (hutting the windpipe till we have exerted 
ftrongly with the abdominal mmcles, and made a ftrong 
compreffi n on the lower pait of the thorax. We 
then open the palfage fttdden'y, and expel the air 
and obftrufting matter by violent coughing. . 353 

We have laid, that birds exhibit a curious variety l’tonfsoi 
in the procefs of breathing. The mufcles of their 
w'ngs being fo very great, required a very extenfive * 

inlertion, and this is one ufe of the great breaft bone. 

Another ufe of it is, to form a firm partition to hinder 
the afti<’ii of thefe mufcles from compreffing the thorax 
in the adl of flying : therefore the form of their, cheft 
does not admit of alternate enlargement and contrac¬ 
tion to that degree as in land animals. Moreover, the. 
mufcles of their abdi men are alfo very fmall; and it 
would feem that they are not fulficient for producing 
the compreffion on the bowels which is neceffary for 
carrying on the procefs of concodtion and digellion. 

Inftead of aiding the lungs, they receive help from 
them. 

In an eftrich, the lungs confift of a flefhy part A, A 


(fig. 6i.), compofed cf veficles like thofe o-f land 
mak, and, like theirs, ferving to expofe the blood to 
the aftion of the air. Befides theie, they have on each 
fide four large bags B, C, D, E, each of which has 
an orifice G communicating with.the trachea; but the 
fecond, C, has alfo an orifice H, by which it commu¬ 
nicates with another bag F fituated below the reft in 
the abdomen. Now when the lungs are compreffed 
by the adtion of the diaphragm, the air in C is partly 
expelled by the trachea through the orifice G, and 
partly driven through the orifice H into the b ig E, 

which 
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fiffe&sof which is then allowed to receive it; becaufe the fame 
Air’s prtf- a^ion winch comprefles the lungs enlarges the abdo- 
. <l '^ c . men. When the thorax is enlarged, -the bag C is 

partly fupplied with frefh air through the trachea, 
and partly from the bag F. As the lungs of other 
animals refemble a common bellows, the lungs of birds 
refemble the fmith’s bellows with a partition; and 
anatomifts have difeovered paflages from this part 
of the lungs into their hollow be nes and quills. We 
do not know all the ules of this contrivance; and only 
can obferve, that this alternate addon mull: affift the 
mufcles of the abdomen in promoting the motion of the 
food along the alimentary canal, &c. We can diftindly 
obferve in birds that their belly dilates when the cheft 
collapfes, and vice verfa, contrary to what we fee in 
the land animals. Another ufe of this double paflage 
may be to produce a- circulation of air in the lungs, 
by which a compenfation is made for the fmaller furfacc 
of adion on the blood: for the number of fmall vefi- 
cles, of equal capacity with thefe large bags, gives a 
much more exteniive furface. 

If we try to raife mercury in a pipe by the adion of 
the cheft alone, we cannot raife it above two-Or three 
inches ; and the attempt is both painful and hazardous. 
It is painful chiefly in the breaft, and it provokes cough¬ 
ing. Probably the fluids ooze through the pores of 
the veficles by the preflure of the furrounding parts. 

. On the other hand, we can by exfpiration fupport* 
mercury about five or fix inches high: but this alfo 
is very painful, and apt to produce extiavafation of 
blood. This feems to be done entirely by the abdominal 
2^4 mufcles. 

The opera- The operation properly termed, sucking is totally 

tionof different from breathing, and refembles exceedingly the 

fcekiug. adion of a common pump. Suppofe a pipe held in the 
mouth, and its lower end immerfed in water. We fill 
the mouth with the tongue, bringing it forward, and 
applying it clofely to the teeth and to the palate; we 
then draw it back, or bend it downwards (behind) 
from the palate, thus leaving a void. The preflure of 
the air on the cheeks immediately deprefles them, and 
applies them clofe to the gums and teeth ; and its pref- 
fure on the water in the veflei caufcs it to rife through 
the pipe into the empty part of the moulh, which it 
quickly fills. We then pufh forward the tip of the 
tongue, below the water, to the teeth, and apply it to 
them all round, the water being above the tongue, 
which is kept much deprefled. We then apply the 
tongue to the palate, beginning at the tip, and gradu¬ 
ally going backwards in this application. By this means 
the water is gradually forced backward by an operation 
fimilar to that of the gullet in fwallowing. This is 
done by contr acting the gullet above and relaxing it 
below, juft as we would empty a gut of its contents by 
drawing our clofed hand along it. By this operation 
the mouth is again completely occupied by the tongue, 
and we are ready for repeating the operation. Thus 
the mout h and tongue refemble the barrel and pifton of 
a pump ; and the application of the tip of the tongue 
to the teeth performs the office of the valve at the bot¬ 
tom of the barrel, preventing the return of the water 
into the pipe. Although ufual, it is not abfolutely 
neceflary, to pvithdraw the tip of the longue, making 
a void before the tongue. Sucking may be performed 
by merely fiparating the tongue gradually from the 
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palate, beginning at the root. If we withdraw the tip Effect* 
of the tongue a very minute quantity, the water gets in ,V-s 
and flows back above the tongue. _ 

The adion ct the tongue in this operation is very 
powerful; fame perfons can raife mercury 25 inches : b it 
this ftrong exertion is veiy fatiguing, anti the foft parts 
are piodigioufly fvvclled by it. It caufcs the blocd to 
ooze plentifully through the pores of the tongue, fauces, 
and palate, in the fame manner as if a cupping-glafs and 
fyringe were applied to them; and, when the iniide of’ 
the mouth is excoiiated or tender, as is frequent with iu- 
iants, even a very moderate exertion of th s kind is ac¬ 
companied with extravai'ation of blood. When children 
fuck the nurfes breaft, the rmlk follows their exercion bv 
the preflure of the air on the breaft ; and a weak child, 
or one that withholds its exertions on account of pain 
from the above-mentioned caufe, may b: affillcd by a 
gentle preflure of the hand on the breaft : the infant pu¬ 
pil of nature, without any knowledge of pneumatics, 
frequently helps itielf by preffing its face to the yielding 
breaft. 

In the whole of this operatic n the breathing is per¬ 
formed through the noftrils ; and it is a prodigious dif- 
trefs to an iniant when this paflage is obflrudted by mu¬ 
cus. We beg to be forgiven for obferving by the way, 
that this obftrudiou maybe almoft certainly removed 
lor a little while, by rubbing the child’s nofe with any 
liquid of quick evaporation, or even with water. JSS 

ihe operation in drinking is not very different from °f 

that in fucking: we have indeed little occafion here 
to fuck, but we mull do it a little. Dogs and fome very fimi- 
other animals cannot drink, but only l.ip the water into tar. 
their mouths v. ffi their tongue, and then fwallow it. 
ft he gallinaceous birds feem to drink very imperfectly; 
they teem merely to dip their head into the water up to 
the eyes till their mouth is filled with water, and then 
holding up the head, it gets into the gullet by its weight, 
and isthen 1 wallowed. The elephant drinks in a very 
complicated manner; he dipshis trunk into the water,and 
fills it by making a void in his mouth : this he does in the 
contrary way to man. After having deprefled his tongue, 
he begins the application of it.to the palate at the root, 
and by extending the application forward, he expels the 
air by the mouth which came into it from the trunk, 
iheprocefs here is not very unlike that of the ccnden- 
fing lyringe without a pifton valve, deferibed in n° 58, 
in \vmeh the external air (correfponding here to the a ; r 
in the trunk) enters by the hole F ir. the fide, and is ex¬ 
pelled through the hole in the end of the barrel; by 
this operation the trunk is filled with water: then he 
lilts his trunk out of the water, and bringing it to his 
mouth, pours the contents into it, and fwallows it. On 
conlidermg this operation, it appears that, by the fame 
procefs by which the air of the trunk is taken into the 
mouth, the w ater could alfo be taken in, to be afterwards 
iwallowed : but we do not find, upon inquiry, that this 
is done by the elephant; we have alwa} s obferved him 
to drink in the manner now deferibed. In either way it 
is a double operation, and cannot be carried on any way 
but by alternately fucking and fwallowing, and while 
one operation is going on the,other is interrupted; 
whereas man can do both at the fame time. Nature 
feems to delight in exhibiting to rational obferuers her 
inexhauftible variety of refource ; for many infetfts, winch 
drink with a trunk, drink without interruption; yet we 
U 2 do 
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LiTecls of do not call in qu eft ion the truth of the aphorifm, Natura warmed: the heated air will rife, and that in tire EffeiilB of 
A ii'fc pref- max ' ime Jii::plex et femper Jthi oonfona, nor doubt but that middle will rife fafteft; and thus a current of air upwards Airs P re f- 
- T' . if the ivkole of her purpofe were feen, we fhould find that will begin* which muft be fupplied by air coming in from ^ ure - t 
her procefs is the fimpleft poffible: for Nature, or Nature’s all fides, to be heated and to rife in its turn ; and thus ~ v 
God, is wife above oar wifeft thoughts, and iimplicity the morning fea-lreeze is produced, and continues all 
is certainly the choice of wifdom : but alas! it is gene- day. This current will frequently be reverfed during 
rally but a fmall and the moft obvious part of her pur- the night, by the air cooling and gliding dawn the fides 
pofe that we can obfierve or appreciate. We feldomfee of the hills, and we fhall have the land-breeze. 3^8 

this iimplicity of nature dated to us, except by fome It is owing to the fame caufe that we have a circula-. Circulation 
fyftem-maker who has found a principle which fomehow tion of air in mines which have the mouths of their al ' r in 
tallies with a confiderable variety of phenomena, and (hafts of unequal heights. The temperature underground mines * 
then cries out, Frujira jit per plum quod fieri patejl per is pretty conilant through the whole year, while that of 
336 pandora.' the atmofphere is extremely variable. Now, fuppofe a 

Mode of There is an operation fimilar to that of the elephant, mine having a long horizontal drift, communicating be- 
keeping up which many find a great difficulty in acquiring, viz. tween two pits or ihafts, and that one of thefe (hafts ter* 
u continued keeping up a continued blaft with a blow-pipe. We minutes in a valley, while the other opens on the brow 
you'-p? t wou ^ defire our chemical reader to attend minutely to of a hill perhaps ioo feet higher. Let us further fup* 

1 1 ' the gradual action of his tongue in flicking, and he will pofe it fuminer, and the air heated to 65°, while the 
find it fuch as we have defcribed. Let him attend par- temperature of the earth is but 45° ; this laft will be 
ticularly to the way in which the tip of the tongue per* alfo the temperature of the air in the (hafts and the 


forms the office of a valve, preventing the return of the 
water into the pipe: the fame pofition of the tongue 
1 would hinder air from coming into the mouth. Next 
let him obferve, that in fvvallowing what water he has 
now got lodged above his tongue, he continues the tip 
of the tongue applied to the teeth ; now let him (hut his 
mouth, keeping his lips firm together, the tip of the 
tongue at the teeth, and the whole tongue forcibly kept 
at a diftance from the pa-late ; bring up die tongue to 
the palate, and allow the tip to feparate a little 
from die teeth ; this will expel the air into the fpace 
between the fauces and cheeks, and will blow up the 
cheeks a little : then, a ding with the tip ©f the tongue 
as a valve, hinder this air from getting back, and depref- 
fi-ng the tongue again, more air (from the ooffrils j will 
get into the mouth, which may be expelled into the 
fpace without the teeth as before, and the cheeks will 
be more inflated : continue this operation, and the lips 
will no longer be able to retain <k, and it will ooze 
through as long as the operation is continued. When 
this has become familiar and eafy, take the blow-.pipe, 
and there will be no difficulty in maintaining a blaft.as 
-uniform as a fmfth’s bellows, breathing all the while 
through the noftrils. The only difficulty is the holding 
die pipe : this fatigues the Ups but it may be removed 
by giving the pipe a convenient fhape,a pretty fiat oval, 
and wrapping it round with leather er dire id. 

Another phenomenon depending on the principles 
already eftablifhed, is the hand and fea-breeze in the 
warm countries. 

N&iv.-e of We have feen that air expands exceedingly by heat; 
!he lan.l therefore heated air, being lighter than an equal bulk 
«ml da of cold air, muft rife in it. If w-e lay a hot ftone in. the 
*** funfiiine in a room, we fhall obferve-the fhadow -of the 
countries, ftone furr- untied with a fluttering ftiwdow of different 
degrees of bright infs, and that this flutter rifes rapidly 
in a column above the Hone. If we hold an extinguiih- 
ed car die near the ft-one, we lhal-l fee the finoke move 
towards die ftone, and then afeend up from it. Now, 
fuppofe an ifland receiving the firft rays of the fun in a 
fieriedlly c.d'm morning ; the ground will foon be warm¬ 
ed, and will w arm the contiguous air. If the ifland be 
mountaii cus, this effeft will be more remarkable ; be- 
•caufe the inclined fides of the hills will receive the light 
srioie direftiy : die midland air will therefore be moft 


drift. Now, fince air expands nearly 24 parts in 10000 
by one degree of heat, we (hall have an odds of preffure 
at the bottom of the two ihafts equal to nearly the 20th 
part of the weight of a column of air 100 feet high 
(100 feet being iuppofed the difference of die heights of 
the ihafts.). This will be aboutfix ounces on every iquare 
foot of the ieftion of the fhaft. If this preffure could 
be continued, it would produce a prodigious current of 
air down the long fhaft, along the drift, and up the 
■fhort fhaft. The weight of the air afting through 100 
feet would communicate to it the velocity of 80 feet 
per fecond : divide this by 20, that is, by 4,5, and 
we fhall have 18 feet/w feccnd for the velocity: this is 
the velocity of what is called abriik gale. This preffure 
would be continued, if the warm air which enters the 
long fhaft were oooied and condenfed as faft as it comes 
in ; but this is not the cafe. It is however cooled and 
condenfed, and a current is produced fufficient to make 
an abundant circulation of air along the whole paflage; 
and care hi taken to difpofe the ihafts and condudl die’ 
pmffagies in fuch a manner that no part of the mine is 
mit'of tbe circle. When any new lateral drift is made, 
the renewal of air at its extremity becomes more imper- 
ieft as it advances 5 and when it is carried a certain 
length, the air ft.ignates and becomes ftiffocating, till ei¬ 
ther acommunicatsoa can be made with the reft of the 
mine, ora fhaft fe'e made -at die end of this drift. 

As this current depends entirely on the difference cf 
temperature between the air below and that above, it 
muft ceafe when this difference ceafes. Accordingly, 
in fere fpring and aivtvifts®, the miners complain much of 
((agnation ; but in fummer they never want a cnrient 
from the deep pins- to the fhatttnv, n r m the winter 
a current from the fh.Jiow pits to the deep ones. It 
fiequently happens alio, that in raiiierfil court res the 
chemical changes which tire going on in different parts 
of the earth make differences of temperature Efficient 
to produce a fen fib !e current. 

It is eafy to fee that the fame oaufes muft produce 
■a current down our chimneys iwftmrtner. The chim¬ 
ney is colder than the fummer air, and muft therefore 
cor.denfe it, and it will come down and run out at die 3J9 
doors and windows. The nature 

And this naturally leads ns to confider a very impor- < ’^.) V j at ,'* 
lant effed: of the expanfion endcoafeepietu afitent of air taught m 

by chimuryt. 
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Effects of by heat, namely the drawing (as it is called) of chim- 

Air’s pref- neys. The air which has contributed to the hurr..ing 

. iu “ J of fuel muft be ihtenfely heated, and will rife in the 
atmofphere. This will alfo be the cafe with much of 
the furrounding air which has come very near the fire, 
although not in contact with it. If this heated air be 
made to rife in a pipe, it will be kept together, and 
therefore will not loon cool and colhpfe : thus we lhall 
obtain a long column of light air, which will rife with 
a force fo much tire greater as tire column is longer or 
more heated. Therefore the taller we make the chimney, 
or the hotter we make the fire, the more rapid will be 
the current, or the draught or fuction, as it is injudi- 
cioufly called, will be fo much the greater. The afcert- 
fional force is the difference between the weight of the 
column of heated air in cue funnel and a column of 
the furrounding atmofphere of equal height. We in- 
creafe the draught, therefore, by increafmg the perpen¬ 
dicular height of die chimney. Its length in a hori¬ 
zontal direction gives no increafe, but, on the contrary, 
diminifhes the draught by cooling the air before it 
gets into the effedtive part of the funnel. We increafe 
the draught alfo by obliging all the air which enters the 
ch mney to come very near the fuel; therefore a low 
mantle piece will produce this effect; alfo filling up 
all the fpaces on each fide of the grate. When much 
air gets hi above the fire, by having a lofty mantle- 
p:ece, the general mafs of air in the chimney cannot be 
much heated, Hence it muft happen that the greateft 
draught will be produced by bringing down the mantle- 
piece to the very fuel; but this converts a fire-place 
into a furnace, and by thus fending the whole air through 
the fuel, caufes it to burn with great rapiditv, produ¬ 
cing a prodigious heat; and this producing an in¬ 
creafe of afcenficn.d force, the current becomes furiouf- 
ly rapid, and the heat and confumption of fuel im- 
menfe. It the fire-place be a cube of a foot and a 
half and the front clofed by a door, fo that all the air 
muft enter through the bottom of the grate, a chim¬ 
ney of 15 or 20 feet high, .and fufficiendy wide to 
give paffage to all the expanded air which can pafs 
throujih the fire, will produce a current which will 
roar like thunder, and a heat futficient to run the whole 
intide :nto a lump of glads. 

All that is necelfary, however, in a chamber fire¬ 
place is a cui rent fufficiendy great for carrying up the 
frnoke and vitiated air of die fuel. And as we want 
alfo the enlivening flutter and light of the fire, we 
give the chimney piece both a mu.h greater height 
and width than what is merely neceffary for carrying up 
the fmoke, only wifhing to have the current fufficiendy 
determinate and Heady for counteraddng any occafional 
tendency which it may fom limes have to come into the 
room. By allowing a greater quantity of air to get into 
the chimney, heated only to a moderate degree, we pro¬ 
duce a more rapid renewal of the air of the room: 
did we oblige it to come fo much nearer the fire as to 
produce the fame renewal ■ f the air ia c<nfequence of 
a more rapid current, ve fhould produce an inconve¬ 
nient heat. Bivt in this country, where pit-coal is in 
general fo very cheap, we carry this indulgence to an 
extreme; or rather we have not ftudied hew to get 
all the defired advantages with economy. A much 
£rnidler renewal of air than we commonly produce is 
abundantly whokfeme and pleafnit, and we may have 
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all the pleafure of the light and flame of the fuel at Eff.chof 
much kfs expence, by contrafling greatly the paffage Air ’6prtl- 
jnto the vent. The heft way of doing this is by con- . . 

tracking the brick-work on each fide behind the mantle- 
piece, and reducing it to a narrow parallelogram, ha¬ 
ving the back of the vent for one of its long fides. 

Make an iron plate to fit this hole, of the fame length, 
but broader, fo that it may lie Hoping, its lower edge 
being in contadt with the fc.refide of the hole, and its 
upper edge leaning on the back of the vent. In this 
polition it Units the hole entirely. Now let foe plate 
have a hinge along foe front or lower edge, and fold up 
like the lid of a chcft. We ft ail thus be able to en¬ 
large the paffage at pleafure. In a fire place fit for a 
room of 34 feet by 18, if this plate may be about 18 
inches long from fide to fide, a»d folded back within 
an inch 01 an inch and a half of the wall, this will 
allow paffage for as much air as will keep up a very 
cheerful fire; and by railing or lowering this Regi¬ 
ster, the fire may be made to burn more or lefs ra¬ 
pidly. A free paffage of half an inch will be fufficient 
in weather that is not immoderately cold. The prin¬ 
ciple on which this conftruftion produces Us effeft is,, 
that the air which is in foe front of the fire, and much 
warmed by it, is not allowed to get into foe chimney, 
where it would be immediately hurried up the vent, 
but rifrs up to the ceiling and is djffufed over foe whole 
room. This double motion of the air may be diftindt- 
ly obfcrved by opening a little of the door and holding 
a candle in the way. If foe candle be held near the 
floor, the flame will be blown into the room; but if 
held near the top of the door, the flame will be blown 
outward. 360 

But the moft perfedt method of warming an apart- Defcrip- 
ment. in thefe temperate climates, where we can indulge t!on oi a 
in the cheerfulnefs and fweet air produced by an «pen ^ ov fg r j, te 
fire, is what we call a ffove-grate, and our neighbours 1 ‘ 

on foe continent cail a chapelle, from its relemblaBce 
to the chapels or oratories in the great churches. 

In the great chimney-piece, which, in this cafe, may 
be made even larger fog* ordinary, js fet a fmaller one 
fitted up in the fame ftile of ornament, but of a foe 
no greater than is fufficient for holding the fuel. The 
fides and back of it are made of iron (call iron is 
preferable to hammered iron, becaufe it does rot fo roa- 
dily calcine),.and are kept at a fmall difiance from the 
fides and back of the main chimney-place, and are con¬ 
tinued down to the hearth, fo that the afh-pjt is alfo fe- 
parated. The pipe or chimney of the ftovc gra£e is 
carried up behind the ornaments of the mantle-piece 
till it rifes above fo? mantle-piece of the main chim¬ 
ney-piece, and it is fitted with a regifier or damper plate , 
turning round a tranlverfe axis. The beft form of this 
regiftei is that which we have recommended for an or¬ 
dinary fire-place, havog its axis or joint clofe at the 
f ront; fo that when it is open or turned up, the hurnt 
air and fmoke ftriking it obliquely, are direfled with 
certa’nty into die vent, without any rifk of reverbera¬ 
ting and coming out into foe room. AH the reft of 
the vent is fhut up by iron plates or hrick-wipik out of 
fight. _ . . 361 

The effeft of this conflrudfion is very obvious. The Effects of 
fuel, being in immediate contact \vi h the back and > ts con - 
fides of the grate, heat them to a great degree, and 
they heat .foe air contiguous to them. This heated 

&in 
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J iTeiTts of ?.ir cannot get up the vent, becaufe the paffages above 
A'r’spref- thefe fpaces are that up. It therefore comes out into 
. the room ; foroe of it goes into the real fire place and 

is carried up the vent, and the reft rifes to the ceiling 
and is diffufed over the room. 

It is lurprifing to a perfon who does not ccnfider 
it with {kill how powerfully this grate warms a room. 
Left than one-fourth of the fuel confumed in an ordi- 
naiy fire-place is fufficient; and this with the fame 
cheerful blazing hearth and falutary renewal of air. It 
even requires attention to keep the room cool enough. 
The heat communicated to thofe parts in contadl with 
the fuel is needlefsly great; and it will be a confiderable 
improvement to line this part with very thick plates 
ofcaft iron, or with tiles made of fire-clay which will 
not crack with the heat. Thefe, being very bad con- 
dudlors, will make the heat, ultimately communicated 
to the air, very moderate. If, with all thefe precau¬ 
tions, the heat fiiould be found too great, it may be 
brought under peifedt management by opening paffages 
into the vent from the lateral {paces. Thefe may be 
valves or trap doors moved by rods concealed behind 
the ornaments. 

Thus we have a fire-place under the moft complete 
regulation, where we can always have a cheerful fire 
without being for a quarter of an hour incommoded by 
the heat; and we can as quickly raife our fire, when 
too low, by hanging on a plate of iron on the front, 
which {hall reach as low as the grate. This in five mi¬ 
nutes will blew up the fire into a glow; and the plate 
may be ftr.t out of the room, or fet behind the ftove- 
grate cut of fight. 

The propriety of inclofirig the a{h-pit is not fo ob¬ 
vious ; but if this be not done, the light afhes, not 
finding a ready paffage up the chimney, will come out 
into the room along with the heated air. 

We do not confider in this place the various ex¬ 
traneous circumftances which impel the current of air 
in our chimneys and produce fmoky houfes: thefe 
will be treated of, and the methods of removing or 
remedying them, under the article smoke. We con¬ 
fider at prefent only the theory of this motion in ge¬ 
neral, and the modifications of its operation arifing from 
3 <5j the various purpofes to which it may be applied. 

Mode of Under this head we fhall next give a general ac- 
warming count and defeription of the method of warming apatt- 
apartmeuts meri ts by ftoves. A Stove in general is a fire-place 
y oves. £jj Ut U p on a n f lc j eSj having onlya paffage for admitting 
the air to fupport the fire, and a tube for carrying off 
the vitiated air and fmoke; and the air of the room 
is warmed by coming into contadfwith the outfide of 
the ftove and flue. The general principleof conftruc- 
tion, therefore, is very fimple. The air muft be made 
to come into as clofe contadl as poffible with the fire, 
or even to pafs through it, and this in fuch quantities as 
juft to confume a quantity of fuel fufficient for produ¬ 
cing the heat required ; and the ftove muft be fo con- 
ffrudted, that both the burning fuel and the air which 
has been heated by it fhall be applied to as extenfive 
a furface as poffible of furnace all in contadl with the 
air of the room ; and the heated air wichin the ftove 
muft not be allowed to get into the funnel which is to 
carry it off till it is too much cooled to produce any 
confiderable heat on the outfide cf the ftove. 

In the temperate climates no great ingenuity is ne- 
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ceffary for warming an ordinary apartment; and ftoves F.ffefls of 
are made rather to pleafe the the eye as furniture than as Anns pul- 
economical fubllitutes for an open fire of equal calori- , . 

fic power. But the inhabitants of cold countries, and 
efpecially towards the north, where the cold of winter 
is intenfe and fuel very dear, have bellowed much at¬ 
tention on their conllrudtiorv, and have combined inge¬ 
nious economy with every elegance of form. Nothing can 
be handfomer than the ftoves, of Fayencerie that are to 
be feen in French Flanders, or the Rullian ftoves at St 
Peterfburgh, finilked in ftucco. Our readers will not 
therefore, be difpleafed with a defeription of them. 

In this place, however, we {hall only confider a ftove in 
general as a fitbjedl of pneumatical difcuflLn, and we 
refer our readers to the article Stove for an account of 
them as articles of domeftic accommodation. 363 

The general form, therefore, of a ftove, and of which General 
all others are only modifications adapted to circum- * 

fiances of utility or tafte, is as follows: 

MIKL (fig. 62.) is a quadrangular box of any fize I’late 
in the diredtions MI® IK. The infide width from fr< nt CCCCV, 
to back is pretty'conftant, never lets than ten inches, 
and rarely extending to 20; the included fpace is di¬ 
vided by a great many partitions. The lovveft chamber 
AB is the receptacle for the fuel, which lies on the 
bottom of the ftove without any grate : this fire-place 
has a door AO turning on hinges, and in this dcor is 
a very fmall wicket P : the ruof of the fire-place ex¬ 
tends to within a very few inches of the farther end, 
leaving a narrow paffage B for the fk me. The next 
partition c C is about eight inches higher, and reaches 
almoft to the other end, leaving a narrow paffage for 
the flame at C. The partitions are repeated above, at 
the diftance of eight inches, leaving paffages at the 
ends, alternately difpofed as in the hgxue ; the laft of 
them H communicates with the room vent. This com¬ 
munication may be regulated by a plate of iron, which 
can be Aid acrofs it by means of a rod or handle which 
comes through the fide. The more ufual way of {hut¬ 
ting up this paffage is by a fort of pan or bowl of earthen 
ware, which is whelmed over it with its brim refting in 
fand contained in a groove formed allround the hole. 

This damper is introduced by a door in the front, which 
is then {hut. The whole is fet on low pillars, fo 
that its bottom may he a few inches from the floor of 
the room: it is ufually placed in a corner, and the 
apartments are fo difpofed that their chimneys can be 
joined in ftacks as with us. 

Some ftraw or wood-fhavings are firft burnt on the 
hearth at its farther end. This warms the air in the 
ftove, and creates a determined current. The fuel is 
then laid on the hearth clofe by the door, and pretty 
much piled up. It is now kindled ; and the current 
being already diredled to the ver.t, there is no danger of 
any fmoke coming out into the room. Effedtually to 
prevent this, the door is fhut, and the wicket P opened. 

The air fupplied by this, being diredled to the middle 
or bottom of the fuel, quicklykindles it, and the operation 
goes on. 364 

The aim of this conftrudlion is very obvious. The Aim and 
flame and heated air are retained as long as poffible c ^ et ^ s 
within the body of the ftove by means of the long paf- 
fages; and the narrowriefs of thefe paffages obliges the 
flame to come in contadl with every particle of foot, fo 
as to confume it completely, and thus convert the whole 

combuftible 
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fure. 


EfTeils of combuftible matter of the fuel into heat. For want of 
Aii’s pref- t h; s a ver y coniiderable portion of our fuel is waftecl by 
our open fires, even under the very bell management: 
the foot which flicks to our vents is very inflammable, 
and a pound weight of it will give as muefo if not more 
heat than a pound of coal. And what fticks to 
our vents is very inconftderable in comparifon with 
what efcapes unconfumed at the chimney top. In 
fires of green wood, peat, and fome kinds of pit-coal, 
nearly f of the fuel is loft; in this way ; but ia thel'e 
floves there is hardly ever any mark of foot to be feen ; 
and even this fmall quantity is produced only after 
lighting the fires. The volatile inflammable matters 
are expelled from parts much heated indeed, but not fo 
hot as to burn; and fome of it charred or half-burnt can¬ 
not be any further confumed, being inveloped in flame 
and air already vitiated and unfit for combuftion. But 
W ien the ftove is well heated, and the current brifk, no 
part of the foot efcapes the a< 5 tion of the air. 

The hot air retained in this manner in the body of 
the ftove is applied to its fides in a very extended furface. 
To increafe this ftill more, the ftove is made narrower 
from front to back in its upper part; a certain breadth 
is neceflary bebw, that there may be room for fuel. If 
this breadth were preferved all the way up, much heat 
would be loft, becaufe the heat communicated to the 
partitions of the ftove does no good. By diminilhing 
their breadth,the proportion of ulefullurface is increafed. 
The whole body of the ftove may be confidered as a 
long pipe folded up, and its effefts would be the greateft 
poflible if it really were fo ; that is, if each partition cC, 
c/D, &c. werefplit into two, ard a free paft'age allowed 
between them for the air of the room. Something like 
this W’ll be obferved afterwards in fome German ftoves. 

It is with the fame view of making an extenfive ap¬ 
plication of a hot furface to the air, that the ftove is in -t 
. built in the wall, nor even in contadl with it, nor with 
the floor: f r by its detached fituation, the a'r in con¬ 
tact with the back, and with the bottom (where it is 
hotteft), is warmed, and contributes at lead one half of 
the whole effedt ; fir the great heat of the bottom 
makes its effedt on the air of the room at leaft equal 
to that of the two ends. Sometimes a ftove makes 
pa t of the wall between two fmall rooms, and is found 
iufficient. 

It muft be remarked, on the whole, that the effedt of 
a ftove dep nds much on keeping in the room the air 
already heated by it. This is fo remarkably the cafe, 
that a fmall open fire in the fame room will be fo far 
from increafing its heat, that it will greatly diminifii it: 
it will even draw die warm air from a fuit of ad¬ 
joining apartments. This is dillindtly offerved in the 
houfes of the Englifli merchants in St Peterfburg : 
their habits of life in Britain make them uneafy without 
an open fire in their fitting rooms; and this obliges them 
to heat all their ftoves twice a day, and their houfes are 
cooler than thofe of the Rulfians who heat them only 
once. In many German homes, efpecially of the lower 
clafs, the fire place of the ftove does ssot open into the 
room, but into the yard or a lobby, where all the fires 
are lighted and tended ; by this means is avoided the 
expence of warm air which muft have been carred off 
by the ftove : but it is evident, that this muft be very 
unpleafant, and cannot be wholefome. We muft breathe 
die fame quantity of ftagnant air loaded with all the va¬ 


pours and exhalations which muft be produced in every EffedUof 
inhabited place. Going into one of thefe houfes from A ‘ r ’ l >rf ^' 
the open air, is like patting one’s head into a flew-pan ^ ’ . 

or under a pie-cruft, and quickly naufeates us who are 
accuftomed to freih air and cleanlinefs. In thefe coun¬ 
tries it is a matter aim' ll of neceffity, to fumigate the 
rooms with frankincenfe and other gums burnt. 'I he 
confer in ancient worlhip was in all probability an utenlil 
introduced by neceffity for fweetening or rendering to¬ 
lerable the air of a crouded place : and it is a conilant 
pradtice in the Ruffian houfes for a fervant to go round 
the room after dinner, waving a center with fome gums 
burning on bits of charcoal. 365 

The account now given of ftoves for heating rooms, Of hot 
and of the circumllances which muft be attended to in wal19111 
their conftrudtion, will equally apply to hot walls in |^ £ rdeInc ° > 
gardening, whether within or without doors. The on¬ 
ly new circumftance which this employment of a flue in¬ 
troduces, is the attention which muft be paid to the equa¬ 
bility of the heat, and the gradation which muft be ob¬ 
ferved in different parts of the building. The heat in the 
flue gradually diminifhes as it recedes from the fire-place,, 
becaufe it is continually giving out heat to the flue. It 
mult therefore be fo conducted through the building by 
frequent returns, that in every part there may be a 
mixture of warmer and cooler branches of the flue, and 
the final chimney fhould be clofe by the fire place. It 
would, however, be improper to run the flue from the 
end of the floor up to the ceiling, where the fecond ho¬ 
rizontal pipe would be placed, and then return it down¬ 
ward again and make the third horizontal flue adjoining 
to the firft, &c. This would make the middle of the 
wa 1 the coldeft. If it is the flue of a greenhoufe, this 
would be highly improper, becaufe the upper part of 
the wall can be very little employed ; and in this cafe it 
is better to allow the flue to proceed gradually up the 
wall in its different returns, by which the lowed part 
would be the wameft, and the heated air will afeend 
among the pots and plants; but in a hot wall, where 
the trees are to receive heat by contadt, fome approxima¬ 
tion to the above method may be as ufeful. 366 

In the hypocaufta and fudaria of the Greeks and Ro- Malt-kiln-) 
mans, the flue was condudted chiefly under ti e fioers. 3 fp^ciesof 
Malt-kilns are a fpecies of ftove which merit our at- ^ ov f* 
tention. Many attempts have been made to improve 
them on the principle of fl.ie ftoves; but they have 
been unfuccefsful, becaufe heat is not what is chiefly 
wanted in malting: it is a copious current of very dry 
air to carry off the rnoiltiue. We mull refer the exa¬ 
mination of this fubjedt alfo to the article Stove, and 
proceed to confider the current of heated air in the chief 
varieties of furnaces. 36? 

All that is to be attended to in the different kinds of Of the cur- 
melting furnaces is, that the current of air be fuificiently cent of ut; 
rapid, and that it be applied in as extenfive a furface as 
poflible to the fubftance to be melted. The more rapid urnacca ” 
the current it is the hotter, becaufe it is con-fuming 
more fuel; and therefore its effect increafes in a higher 
proportion than its raptd-ty. It is doubly effedtual if 
twice as hot; and if it then be twice as rapid, there is 
twice the quantity of d ub y r-.t air applied to the fub- 
jedt ; it would therefore be four times more powerful. 

This is procured by railing the chimney of the-furnace 
to a g> eater he : g'nt. The dole application of it to the 
fuljedt can hardly be laid down in general terms, be¬ 
en 0 fs. 
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cruifc it depends on the precife eircum fiances of each furnace. This could never be the cafe, if the furnace EfTe&« <■( 
cafe. had a chimney fituated in a part above the dipping- Air’s pref- 

In reverberatory furnaces, fuch as refining furnaces hole; for in this cafe cold air would immediately ruth . ^ e ~ 
for gold, filver, and copper, the flame is made to play in at the hole, play over the furface of the pot, and go 
■ over the furface of the melted metal. This is produced up the chimney. To prevent this the hole iliclt is 
entirely by the form of the furnace, by making the arch made the chimney; but as this would be too iiiort, and 
of the furnace as low a. the cit cumftances of the mani- would produce very little current and very little heat, the 
pulation will all nv (See Furnace, p.509). Expe- whole furnace is fet under a tall dome. Thus the heat- 
rience has pointed out in general the chief circum- ed air from the real furnace is confined m this dome, 
fiances of their conftrudtion, viz. that the fuel fhould and conftitutes a high column of very light air, which 
be at one end on a grate, through which the air enters will therefore rife with great force up the dome, and ef- 
to maintain the fire; and that the metal fhould be cape at the top. The dome is therefore the chimney, 
placed on a level floor between the fuel and the tall and would produce a draught or current proportioned 
chimney which produces the current. But there is no to its height. Some are raifed above an hundred feet, 
kind of furnace more variable in i.s efFe< 3 , and almoft When all tl>e -doers of this houfe are (hut, and thus no 
every place has a fmall peculiarity of conftruction, cn fupply given except • through the fire, the current and 
Which its pre-eminence is refted. This has occafioned heat become prodigious. This, however, cannot be 
many whim deal varieties in their form. This uncer- done, becaufe the workmen are in this chimney, and 
tainty feemS to depend much on a circumftance rather mufl have refpirable air. Butnotwithftanding this fup- 
foreign to our prefent purpofc 5 but as we do not obferv-e ply by the houfe-doors, the draught of the real furnace 
it taken notice of by tnineralogical writers, we beg leave is vaftly increafed by the dome, and a heat produced 
to mention it here. It is not heat alone that is wanted fufficient for the work, and which could not have been 
in the refining of filver by lead, for inftance. We mufl produced witboutthe dome. 

make a continual application to its furface of air, which This has been applied with great ingenuity and efteft Improve- 
has not contributed to the combuftion of the fuel. Any to a furnace for melting iron from the ore, and an iron nient of 
quantity of the hotteft air, already faturated with the finery, both without a blail. The common blaft iron ^ r fy° Uc " 
fuel, may play on the furface of the metal for ever, and furnace is well known. It is a tall cone with the apex me i t ; 1)g 
keep it in the ft ate of tnoft perfect fufion, but without under mo ft. The ore and fluxes are thrown into this ; ro n from 
refining it in the leaft. Now, in the ordinary conftruc- cone mixed intimately with the fuel till it is full, and the ore. 
tion of a furnace, this is much the cafe. If the whole the blaft of moft powerful bellows is directed into the 
air has come in by the grate, and pafted through the bottom of this cone through a hole in the lids. The 
middle of the fuel, it can hardly be -otherwifie than near- air is thrown in with fuch force, that it makes its way 
ly faturated with it; and if air be alfo admitted by the through the raafs of matter, kindles the fuel in its paf- 
door (which is generally done or fomething equivalent), fage, and fluxes the materials, which then dropdown 
the pure air lies above the vitiated air, and during the into a receptacle below the biaft-hole, and thus the paf- 
paflage along the horizontal part of the furnace, and fage for the air is kept unobftrudted. It was thought ina- 
along the furface of the metal, it ftill keeps above it, at pofGbk to produce or maintain this current without bel- 
leaft there is nothing to promote their mixture. Thus lows; but Mr Cotterel, an ingenious founder, tried 
the metal does not come into contact with air fit to aft the effedt of a tall dome placed over die mouth of the 
on die bafe metal and calcine it, ar.d the operation of furnace, and though it was not half the height of many 
refining goes on flowly. Trifling circumftances in the glafshoufe domes, it had the defired effedt. Confider- 
form of the arch or canal may tend to promote the able difficulties, however, occurred; and he had not 
jumbling of the airs together, and thus render the ope- furmounted them all when he left the neighbourhood of 
ration more expeditious; and as thefe are but ill un- Edinburgh, nor have we heard that he has yet brought 
derftood, or perhaps this circumftance not attended to, the invention to perfedtion. It is extremely difficult to 
no wonder that we fee thefe confidered as fo many nof- place the holes below, at which the air is to enter, at 
trams of great importance. It were therefore worth inch a precife height as neither to be choked' by the 
while to try the effedt of changes in the form of the melted matter, nor to leave ore and Hones below them 
roof diredted to this very circumftance. Perhaps fome unmelted ; but the invention is very ingenious, and will 
little prominence down from the arch of the reverbera- be of immenfe fervice if it can be perfedted ; for in ma- 
tory would have this effedt, by fuddenly throwing tire ny places iron ore is to be found where water cannot be 
current into confufion. If the additional length of paf- had for working a blaft furnace. 

fage do not cool the air too much, we fhould think that The laft application which we (hall make of the cur- Curreonsof 
if there were interpofed between the fuel and the re- rents produced by heating the air is to the freeing mines, air applied 
fining floor a pailkge twifted like a cork-fcrew, making flfips, prifons, &c. from the damp and noxious vapours to free 
juft half a turn, it would be moft effedtual: for we ima- which frequently fifed them. mines, 

gine, that the two airs, keeping each to their refpeftive As a drift or work is carried on in the mine, let a jvUfT’&c" 
lides of the paflage, would by this means be turned up- -trunk of dale boards, about 6 or 8 inches fquare, be laid of noxious 
fide down, and that the pure ftratum would now be in along the bottom of the drift, communicating with a air. 
conta£t with the metal, and the vitiated air would be trunk carried up in the corner of one of the .{hafts, 
above it. _ _ Let the top of this laft trank open into the alb-pit of a 

The glafshoufe furnace exhibits tbe chief variety in fmal-l furnace, having a tall chimney. Let fire be kin- 
the management of the current of heated air. In this died in the furnace; and when it is well heated, flint 
it is neceffary that the hole at which the workman dips the fire-place and aih-pit doors. There being no other 
his pipe into the pot-fhall be as hot as any part of the fupply for the current produced in the chimney of this 

4 furnace, 
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EffeAs of furnace, the air will flow Into it from the trunk, and 
Air’s pref- •will bring along with it all the offenlive vapours. This 
v lu ^ c * is the mod effe&ual method yet found out. In the 
fame manner may trunks be conducted into the alh-pit 
of a furnace from the cells of a prifon or the wards of an 
hofpital. 

17s In the account which we have been giving of the 
Airnecef- management of air in furnaces and common fires, we 
i'ary for the have frequently mentioned the immediate application of 
combuftion a ; r t0 t ] ie burning fuel as neceflary for its combuftion. 
of uch This is a general fadt. In order that‘any inflammable 
body may be really inflamed, and its combuftible matter 
confirmed and aflies produced, it is not enough that the 
body be made hot. A piece of charcoal inclofed in a 
box of iron may be kept red-hot for ever, without waft¬ 
ing its fubftance in the fmalleft degree. It is farther 
neceflary that it be in contadl with a particular fpecies 
of air, which conftitutes about | ths of the air of the at- 
mofphere, viz. the vital air of Lavoifier. It was called 
empyreal air by Scheele, who fir ft obferved its indifpen- 
fable ufe in maintaining fire: and it appears, that, in 
contributing to the combuftion of an inflammable body, 
this air combines with fome of its ingredients, and be¬ 
comes fixed air, fuffering the fame change as by the 
breathing cf animals. Combuftion may therefore be 
confidered as a folution of the inflammable body in air. 
This dodttine was firft promulgated by the celebrated 
Lh Hcoke in his Micrographia, publilhed in 166c, and 
afterwards improved in his treatife on Lamps. It is 
tiow completely eftablifhed, and confidered as a new dif- 
covery. It is for this reafon that in fire-places of all 
kinds we have directed the conftruftion, fo as to pro¬ 
duce a clofe application of the air to the fuel. It is 
quite needlefs at this day to enter into the difcufiions 
which formerly occupied philofophers about the manner 
in which the preflure and elafticity of the air promoted 
combuftion. Many experiments were made in the laft 
century by the firft members of the Royal Society, to 
difcover the office of air in. combuftion. It was thought 
that the flame was extinguifhed in rare air for want of 
a preflure to keep it together; but this did not 
explain its extindtion when the air was not renewed. 
Thefe experiments are ftill retained in courfes of expe¬ 
rimental philofophy, as they are injudicioufly ftyled 
but they give little or no information, nor tend to the 
illuftration of any pneumatical doctrine; they are there¬ 
fore omitted in this place. In fhort, it is now fully efta¬ 
blifhed, that it is not a mechanical but; a chemical phe¬ 
nomenon. We can only inform the chemift, that a 
candle will confume fafter in the low countries than in 
the elevated regions of Quifo and Gondar, becaufe the 
air is nearly one half denfer below, and will adt pro- 
373 portionally fafter in decompofing the candle. 

Curious ef- We fhall conclude this part of our fubjedt with the 
feds of the explanation of a curious phenomenon obferved in many 
air’s pref- places. Certain fprings or fountains are obferved to 
* ur ”' have periods of repletion and leantinefs, or feem to ebb 
and flow at regular intervals; and fome of thefe periods 
are of a complicated nature. Thus a well will have fe- 
veral returns of high and low water, the difference of 
which gradually increafes to a maximum, and then di- 
minifhes, juft as we obferve in the ocean. A very inge¬ 
nious andprobableexplanation of this has been given in 
N° 424. of the Philofophical Tranfadtions, by Mr At¬ 
well, as follows. 

Vol. XV. 


Let ABCD (fig. 63 ) reprefent a cavern, inm which Pnueiuanc 
water is brought by the fubterrar ecus paflage OT. Let ^ n ^ 1Qes L 
it have an outlet MNP, of a crooked f.im, with its plate 
higheft pail N confiderably railed abwe the bottom cf CCta V. 
the cavern, and thence doping downwards into lower 
ground, and terminating an open well at P. Let 
the dimenfions of this canal bcfuch th it it will diicha' g: 
much more water than is fupplied by TO. All this ii 
very natural, and may be very common. The efFedt of 
this arrangement will be a remitting fpring at P : for 
when the cavern is filled higher than the point N, the 
canal MNP will ad! as a fyphon ; and, by the condition, 
affirmed, it will difeharge the water fafter than TO tup- 
plies it; it will therefore run it dry, and then the fpring 
at P will ceafe to furnifti water. After fome time the 
cavern will again be filled up to the height N, and the 
flow' at P will recommence. 

If, befides this fupply, the well P alfo receive water 
from a conftant fource, we fhall have a reciprocating 
fpring. 

The fituation and dimenfions of this fyphon canal* 
and the fupply of the feeder, may be filch, that the 
efflux at P will be conftant. If the fupply increafe in 
a certain degree, a reciprocation will be produced at P 
with very fliort intervals ; if the fupply diminifhes con- 
fiderably, we fhall have another kind of reciprocation 
with great intervals and great differences of water. 

If the cavern has another Ample outlet R, new' va¬ 
rieties will be produced in the fpring P, and R will 
afford a curious fpring. Let the mouth of R, by 
which the water enters ft from the cavern, be lower 
than N, and let the fupply of the feeding fpring be no 
greater than R can difeharge, we fhall have a conftant 
fpring from R, and P will give no water. But fuppofe 
that the main feeder increales in winter or in rainy fea- 
fons, but not fo much as will fupply both P and R, 
the cavern will fill till the water gets over N, and R 
will be running all the while; but fcon after P has be¬ 
gun to flow, and the water in the cavern finks below R, 
theftream from R will flop. The cavern will be emp¬ 
tied by the fyphon canal MNP, and then P will flop. 

The cavern will then begin to fill, and when near full 
R will give a little water, and foon after P will run and 
R flop as before, &c. 

Defaguliers fhows, Vol. II. p. 177, &c. in what man¬ 
ner a prodigious variety of periodical ebbs and flows 
may be produced by underground canals, which are ex¬ 
tremely Ample and probable. 

We fhall conclude this article with the deferiptions Account of 
of fome pneumatical machines or engines which have not fome pneu- 
been particularly noticed under their names in the for- matic er.- 
mer volumes of this work. g in «- 

Bellows are of mod extenfive and important ufe; and 
it will be of fervice to deferibe fuch as are of uncommon 
conftrudtion and great power, fit for the great opera¬ 
tions in metallurgy. 

It is not the impulfive force of the blaft that is want¬ 
ed in moft cafes, but merely the copious fupply of air, 
to produce the rapid combuftion of inflammable mat¬ 
ter ; and the fervice would be better performed in ge¬ 
neral if this could be done with moderate velocities, and 
an extended furface. What are called air-furnaces, 
where a conliderable furface of inflammable matter is 
a< 3 ed on at once by the current which the mere heat of 
X tbo 
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Pneumatic the expended air has produced, are found more opera- 
Engines. ti ve in proportion to the air expended than blaft fur- 
’ naces animated by bellows ; and we doubt not but that 
the method propofed by Mr Cotterel (which we have al¬ 
ready mentioned) of increafing this current in a melting 
furnace by means of a dome, will in time fuperfede the 
blaft furnaces. There is indeed a great impulfive force 
required in fome cafes; as for blowing off the fcorix 
from the furfaee of filver or copper in refining furnaces, 
or for keeping a clear pafiage for the air in the great 
iron furnace. 

In general, however, we cannot procure this abun¬ 
dant fupply of air any other way than by giving it a 
great velocity by means of a great preffure, fo that the 
general confirmation of bellows is pretty much the fame 
in all kinds. The air is admitted into a very large ca¬ 
vity, and then expelled from it through a fmall hole. 

The furnaces at the mines having been greatly en¬ 
larged ; it was neceffary to enlarge the bellows alfo : and 
the leathern bellows becoming exceedingly expenfive, 
wooden ones were fubftituted in Germany about the be¬ 
ginning of laft century, and from them became general 
through Europe. They confift of a wooden box 
Plate ABCPFE (fig. 74. A), which has its top and two 

CCCCVr. f 1( j es £j at or ftratght, and the end BAEe formed into an 
arched or cylindrical furfaee, of which the line FP at the 
other end is the axis. This box is open below, and 
receives within it the (hallow box KHGNML (fig. B), 
which exa< 5 tly fills it. The line FP of the one coin¬ 
cides with FP of the other, and along this line is a fet 
of hinges on which the upper box turns as it rifes and 
finks. The lower box is made faft to a frame fixed in 
the ground. A pipe OQjproceeds from the end of it, 
and terminates at the furnace, where it ends in a fmall 
pipe called the tewtr or tuyere. This lower box is open 
above, and has in its bottom two large valves V, V, 
opening inwards. The conducing pipe is fometimes 
furnifhed with a valve opening outwards, to prevent 
burning coals from being fucked into the bellows when 
the upper box is drawn up. The joint along PF is 
made tight by thin leather nailed along it. The fides 
and ends of the fixed box are made to fit the fides and 
•urved end of the upper box, lb that this laft can be 
raifed and lowered round the joint FP without fenfible 
fridtion, and yet without fuffering much air to efcape : 
but as this would not be fufficiently air-tight by reafon 
of the Ihrinking and warping of the wood, a farther 
contrivance is adopted. A Aender lath of wood, di¬ 
vided into feveral joints, and covered on the outer edge 
with very foft leather, is laid along the upper edges of 
the fides and ends of the lower box. This lath is fo 
broad, that when its inner edge is even with the infide 
of the box, its outer edge projects about an inch. It 
is kept in this politionby a number of fteel wires, which 
are firiven into -the bottom of the box, and ftand up 
touching the fides, as reprefi;nted in figure D, where 
a b c are the wires, and e the lath, projefiing over the 
ontfide of the Sox. By this contrivance the laths are 
prefled clofe to the fides and curved end of the moveable 
box, and the fpi ing^jres yield to all their inequalities. 
A bar of wood KS is fixed to the upper board, by 
which it is either raifed by machinery, to fink again by 
its own weight, having an additional load laid on it, or 
it is forced downward by a crank, or wiper of-the ma¬ 
chinery, and afterwards railed. 


A T I C S. 

The operation here is precifely 'fimllar to that of Pneatnatfe 
blowing with a chamber-bellows. When the board is Engines, 
lifted up, the air enters by the valves V, V, and is ex- v 
pelled at the pipe OQ^by depreffing the boards. There 
is therefore no occafion to infift on this point. 

Thefe bellows are made of a very great fize, AD 
being 16 feet, AB five feet, and the ciicular end AE 
alfo five feet. The rife, however, is but about 3 or 3-5 
feet. They expel at each ftroke about 90 cubic feet of 
air, and they make about 8 ftrokes per minute. 

Such are the bellows in general ufe on the continent. 

They have adopted a different form in Britain, which 
feems much preferable. They ufe an iron or wooden cy¬ 
linder, with a pifton Aiding along it. This may be 
made with much greater accuracy than the wooden 
boxes, at lefs expence, if of wood, becaufe it may be of 
coopers work, held together by hoops; but the great 
advantage of this form is its being more eafily made air¬ 
tight. The pifton is furrounded with a broad ftrap of 
thick and foft leather, and it has around its edge a deep 
groove, in which is lodged a quantity of wool. This is 
called the packing or fluffing, and keeps the leather very 
clofely applied to the inner furfaee of the cylinder. Iron 
cylinders may be very neatly bored and fmoothed, fo 
that the pifton, even when very tight, will Aide along 
it very fmoothly. To promote this, a quantity of black 
lead is ground very fine with water, and a little of this 
is fmeared on the infide of the cylinder from time to 
time. 

The cylinder has a large valve, or fometimes two, in 
the bottom, by which the atmofpheric air enters when 
the pifton is drawn up. When the pifton is thiuft down, 
this air is expelled along a pipe of great diameter, which 
terminates in the furnace with a fmall orifice. 

This is the fimpleft form of bellows which can be 
conceived. It differs in nothing but fize from the bel¬ 
lows ufed by the rudeft nations. The Chinefe fmiths- 
have a bellows very fimilar, being a fquare pipe of wood 
ABCDE (fig. 75.), with a fquare board G which ex- 
adily fits it, moved by the handle FG. At the farther 
end is the blaft pipe HK, and on each fide of it a valve 
in the end of the fquare pipe, opening inwards. The 
pifton is fufficiently tight for their purpofes without any 
leathering. 

The pifton of this cylinder bellows is moved by ma¬ 
chinery. In fome blaft engines the pifton is Amply 
railed by the machine, and then let go, and it defeends 
by its own weight, and compreffes the air below it to 
fuch a degree, that the velocity of efflux becomes con- 
ftant, and the pifton defeends uniformly : for this pur- 
pofe it muft be loaded with a proper weight. This 
produces a very uniform blaft, except at the very begin- 
ning, while the pifton falls fuddenly and compreffes the 
a ; r : but in moft engines the pifton rod is forced down 
the cylinder with a determined motion, by means of a 
beam, crank, or other contrivance. This gives a more 
unequal blaft, becaufe the motion of the piiton is necef- 
farily flow in the beginning and end of the ftroke, and 
quicker in the middle. 

But in all it is plain that the blaft mult be defultory. 

It ceafes while the pifton is rifing; for this reafon it is 
ufual to have two cylinders, as k was formerly ufoal to 
have two bellows which worked alternately. Sometimes 
three or four are ufed, as at the Carron iron works. 

This makes a blaft abundantly uniform. 

• JBui 
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sumatic Bat art uniform blaft maybe made with a fingle cy- 
Engmes Under, by making it deliver its air into another cylin- 
*" der, which has a pifton exadlly fitted to its bore, and 

loaded with a fufficient weight. The blowing cylinder 
ptate ABCD (fig. 76.' has its pillon P worked by a rod 
CCCCVI. NP, connected by double chains with the arched head 
of the working beam NO, moving round a gudgeon at 
R. The other end O of this beam is connefted by the 
rod OP, with the crank PQ^of a wheel machine ; or it 
may be connedted with the pifton of a fteam engine, 
See. See. The blowing cylinder has a valve or valves E 
in its bottom, opening inwards. There proceeds from 
it a large pipe CF, which enters the regulating cylin¬ 
der GHKI, and has a valve at top to prevent the air 
from getting back into the blowing cylinder. It is evi¬ 
dent that the air forced into this cylinder muft raife its 
pifton L, and that it muft afterwards defeend, while the 
other pifton is rifing. It muft defeend uniformly, and 
make a perfedlly equable blaft. 

Obferve, that if the pifton L be at the bottom when 
the machine begins to work, it will be at the bottom 
at the end of every ftroke, if the tuyere T emits as 
much air as the cylinder ABCD furnilhes ; nay, it will 
lie a while at the bottom, for, while It was rifing, air was 
iftuing through T. This would make an interrupted 
biaft. To prevent this, the orifice T muft be leffened ; 
but then there will be a furplus of air at the end of 
each ftroke, and the pifton L will rife continually, and 
at laft get to the top, and allow air to efcape. It is 
juft pofiible to adjuft circumftances, fothat neither fhall 
happen. This is done eafier by putting a flop in the 
way of the pifton, and putting a valve on the pifton, or 
on the conducting pipe KST, loaded with a weight a 
little fuperior to the intended elafticity of the air in the 
cylinder. Therefore, when the pifton is prevented by 
the ftop from rifing, the fluffing valve, as it is called, is 
forced open, the fuperfluous air efcapes, and the blaft 
preferves its uniformity. 

It may be of ufe to give the dimenfions of a machine 
of this kind, which has worked for fome years at a 
very great furnace, and given fatisfaCtion. 

The diameter of the blowing cylinder is 5 feet, and 
the length of the ftroke is 6. Its pifton is loaded with 
3I- tons. It is worked by a fteam-engine whofe cylin¬ 
der is 3 feet 4 inches wide, with a fix feet ftroke. The 
regulating cylinder is 8 feet wide, and its pifton is 
loaded with 84 tons, making about 2,63 pounds on the 
fquareinch; and it is very nearly in equilibrio with 
the load on the pifton of the blowing cylinder. The 
conducing pipe KST is 12 inches in diameter, and 
the orifice of the tuyere was 1 i inches when the engine 
was erefted, but it has gradually enlarged by reafon of 
the intenfe heat to which it is expofed. The fnifting 
valve is loaded with 3 pounds on the fquare inch. 

When the engine worked brifkly, it made 18 ftrokes 
per minute, and there was always much air difeharged 
by the fnifting valve. When the engine made 15 ftrokes 
per minute, the fnifting valve opened but feldom, fo that 
things were nearly adjufted to this fupply. Each ftroke 
of the blowing cylinders fent in 118 cubic feet of com¬ 
mon air. The ordinary preflure of the air being fup- 
pofed 14! pounds on an inch, the denfity of the air in 

the regulating cylinder muft be =1,1783, 

14.75 

the natural denfity being T. 
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This machine gives an opportunity of comparing the Pneumatic 
expence of air with the theory. It muft (at the rate J^jg IIIES * 
of 15 ftrokes) expel 30 cubic feet of air in a fecond 
through a hole of 1$ inches in diameter. This gives 
a velocity of near 2000 feet per fecond, and of more 
than 1600 feet for the condenfed air. This is va'tiy 
greater than the theory can give, or is indeed pofiible ; 
for air does not ruth into a void with fo great velocity. 

It {hows with great evidence, that a vaft quantity of 
air muft efcape round the tv>o piftons. Their united 
circumferences amount to about 40 feet, ar.d they move 
in a dry cylinder. It is impoffible to prevent a very 
great lofs. . Accordingly, a candle held near the edge 
of tire pifton L has its flame very much difturbed. This 
cafe, therefore, gives no hold for a calculation ; and it. 
fiiggefls the propriety of attempting to dimlniih this 
great wade. 

This has been very ingenioufly done (in part atleaft) 
at fome other furnaces. At Omoah foundery, near 
Glafgow, the blowing cylinder (alfo worked by a fteam 
engine) delivers its air into a cheft without a bottom, 
which is immerfed in a large ciftern of water, and fup- 
ported at a fmall height from the bottom of the ciftern, 
and has a pipe from its top leading to the tuyere. The 
water ftands about five feet above the lower brim of the 
regulating air-cheft, and by its preflure gives the mod 
perfedt uniformity of blaft, without allowing a particle 
of air to get off by any other paflage befides the tuyere. 

This is a very effe&ual regulator, and muft produce a 
great faving of power, becaufe a fmaller blowing cylin¬ 
der will thus fupply the blaft. We have not learned 
the dimenfions and performance of this engine. We 
muft obferve, that the lofs round the pifton of the 
blowing cylinder remains undiminifhed, 

A blowing machine was eredted many years ago at 
Chaftillon in France on a principle confiderably differ¬ 
ent, and which muft be perfedtly air-tight throughout. 

Two cylinders A, B (fig. 77.), loaded with great Plate 
weights, were fufpended at the ends of the lever CD, CCCCVIt 
moving round the gudgeon E. From the top F, G 
of each there was a large flexible pipe which united 
in H, from whence a pipe KT led to the tuyere T. 

There were valves at F and G opening outwards, or 
into the flexible pipes ; and other valves L, M, adjoin¬ 
ing to them in the top of each cylinder, opening in¬ 
wards, but kept fliut by a flight fpring. Motion was 
given to the lever by a machine. The operation of this 
blowing machine is evident. When the cylinder A 
was pulled down, or allowed to defeend, the water, 
entering at its bottom, comprefled the air, and forced 
it along the paflage FHKT. In the mean time, the 
cylinder B was rifing, and the air entered by the valve 
M. We fee that the blaft will be very unequal, in- 
creafing as the cylinder is immerfed deeper. It is need- 
lefs to deferibe this machine more particularly, becaufe 
we fhall give an account of one which we think perfedt 
in its kind, and which leaves hardly any thing to be 
defired in a machine of this fort. It was invented by 
Mr John Laurie, land-furveyor in Edinburgh, about 15 
years ago, and improved in fome refpecls lince hi*s death 
by an ingenious perfon of that city. 

ABCD (fig. 78.) is an iron cylinder, truly bored 
within, and evafated a-top like a cup. EFGH is ano¬ 
ther, truly turned both without and within, and a fmall 
matter lefs than the inner diameter of the firft cylinder. 

X Z‘ This- 
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Pneumatic This cylinder Is clofe above, and hangs from the end 

Jinginct. f) f a l ever moved by a machine. It is alfo loaded 

' “ * with weights at N. KILM is a third cylinder, whofe 

outfide diameter is fomewhat lefs than the iniide dia¬ 
meter of the fecond. This inner cylinder is fixed to 
the fame bottom with the outer cylinder. The middle 
cylinder is loofe, and can move up and down between 
the outer and inner cylinders without rubbing on either 
c f them. The inner cylinder is perforated from top to 
bottom by three pipes OQj SV, PR. The pipes 
OQj PR have valves at their upper ends O, P, and 
-communicate with the external air below. The pipe 
SV has a horizontal part VW, which again turns up¬ 
wards, and has a valve at top X. This upright part 
WX is in the middle of a cifternof water/Y kg. Into 
this ciftern is fixed an air-cheft aYTLb, open below, 
and having at top a pipe c de terminating in the tuyere 
at the furnace. 

When the machine is at reft, the valves X, O, P, 
.are Ihut by their own weights, and the air-cheft is full of 
water. When things are in this ftate, the middle cy- 
' linder EFGH is drawn up by the machinery till its 
lower brims F and G are equal with the top RM of 
-the inner cylinder. Now pour in water or oil between 
the outer and middle cylinders: it will run down and 
fill the fpace between the outer and inner cylinders. 
Let it come to the top of the inner cylinder. 

Now let the loaded middle cylinder defcend. It 
cannot do this without compreffing the air which is 
between its top and the top of the inner cylinder. This 
air being compreffed will caufe the water to defcend 
between the inner and middle cylinders, and rife between 
the middle and outer cylinders, fpreading into the cup; 
and as the middle cylinder advances downwards, the 
water will defcend farther within it and rife farther 
without it. When it has got fo far down, and the air 
has been fo much compreffed, that the difference between 
the furface of the water on the infide and outfide of 
this cylinder is greater than the depth of water between 
X and the furface of the water f g, air will go out by 
the pipe SVW, and will lodge in the air cheft, and 
'/.’ill remain there if c be fliut, which we fhall fuppofe 
for the prefent. Pufhing down the middle cylinder 
till the partition touch the top of the inner cylinder, 
•all the air which was formerly between them will be 
f orced into the air-cheft, and will driye out water from 
it. Draw up the middle cylinder, and the external 
air will open the valves O, P, and again fill the fpace 
between the middle and inner cylinders ; for the valve 
X will (but, and prevent the regrefs of the condenfed 
air. By puftiing down the middle cylinder a fecond 
tbre, more air will be forced into the air-cheft, and it 
will at laft efcape by getting out between its brims Y, 
Z ar.d the bottom of the cittern; or if we open the 
paffage c, it will pafs along the conduit c d e to the 
tuyere, and foTm a blaft. 

The operation of this machine is fimilar to Mr Haf- 
1 ins’s quickfilver pump defcribed by Defaguliers at 
the end of the fecond volume of his Experimental Phi- 
lofophy. The force which condenfes the air is the load 
i n the middle cylinder- The ufe cf the water between 
the inner and outer cylinders is to prevent this air from 
efcaping ; and the inner cylinder thus perfoims the office 
of a piftcn, having no fridtion. It is neceffary that 
.the length of the outer and middle cylinders be greater 
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thaa the depth of the regulator-ciftern, that there Pneumatic 
may be a fufficient height for the water to rife between Engines, 
the middle and outer cylinders, to balance the com- “ * 

preffed air, and oblige it to go into the air-cheft. A 
large blaft-furnace will require the regulator-ciftern 
five feet deep, and the cylinders about fix or feven 
feet long. 

It is in fact a pump without fridtion, and is perfectly 
air-tight. The quicknefs of its operation depends on 
the fmall fpace between the middle cylinder and the two 
others; and this is the only ufe of thefe two. With¬ 
out thefe it would be fimilar to the engine at Chaftillon, 
and operate more unequally and flowly. Its only im- 
perfedtion is, that if the cylinder begin its motion of 
afcent or defcent rapidly, as it will do when worked 
by a fteam-engine, there will be fome danger of water 
daffiing over the top of the inner cylinder and getting 
into the pipe SV; but fhould this happen, an iffue 
can eafily be contrived for it at V, covered with a loaded 
valve i>. This will never happen if the cylinder is moved, 
by a crank. 

One blowing cylinder only is reprefented here, but 
two may be ufed. 

We do not hefitate in recommending this form of 
bellows as the mod perfect of any, and fit for all ufes 
where Handing bellows are required. They will be 
cheaper than any other fort for common purpofes- For 
a common fmith’s forge they may be made with fquarc 
wooden boxes inftead of cylinders. They are alfo eafily 
repaired. They are perfectly tight; and they maybe 
made with a blaft almoft perfectly uniform, by making 
the ciftern in which the air-cheft Hands of confiderabl# 
dimenfions. When this is the cafe, the height of water, 
which regulates the blaft, will vary very little. 

This may fuffice for an account of blaft machines. 

The leading parts of their conftrudtion have been de¬ 
fcribed as far only as was neceffary for underftanding 
their operation, and enabling an engineer to eredt them 
in the moft commodious manner. Views of complete- 
machines might have amufed, but they would not have 1 
added to our reader’s information. 

But the account is imperfedt nnlefs we (how how 
their parts may be fo proportioned that they fhall per¬ 
form what is expedted from them. The engineer ftiould 
know what fize of bellows, and what load on the board 
or pifton, and what fize of tuyere, will give the blaft 
which the fervice requires, and what force muft be em¬ 
ployed to give them the neceffary degree of motion. 

We fhall accompli fh thefe purpofes by confidering the 
efflux of the compreffed air through the tuyere. The 
propofitions formerly delivered will enable us to afcer- 
tain this. 

That we may proportion every thing to the powet~ 
employed, we muft recoiled!, that it the pifton of a cy¬ 
linder employed for expelling air be preffed down with 
any force p, it muft beconfidered as fuperadded to thef 
atmofpheric preffure P on the fame pifton, in order that 
we may compare the velocity m of efflux with the known 
velocity V with which air rufhes into a void. By what 
has been formerly delivered, it appears that this velocity. 

/ p 

v —V X p y^p , where P is the preflure of the atmo- 

fphere on the pifton, and p the additional load laid on it. 

This velocity is ex preffed in feet per fecond j and, when- 

multiplied 
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Pneumatic multiplied by the area of the orifice (alfo exprefled in 
Eugino, fq U are feet), it will give us the cubical feet of conden- 
fed air expelled in a fecond : but the bellows are always 
to be filled again with common air, and therefore 
we want to know the quantity of common air which 
will be expelled; for it is this which determines the 
number of ftrokes which mull be made in a minute, in 
order that the proper fupply may be obtained. There¬ 
fore recollect that the quantity expelled from a given 
orifice with a given velocity, is in the proportion of the 
denfity ; and that when D is the denfity of common air 
produced by the preffure P, the denfity d produced by 

the preffure P+/, is Dx™i or it D be made i, we 

have 

Therefore, calling the area of the orifice exprefled in 
fquare feet O, and the quantity of common air, or the 
cubic feet expelled in a fecond Q__, we have Q=e V X O X 

rr\ 

Vr+>| x r 

It will be fufficiently exaft for all pradtical purpofes 
to fuppofe P to be 15 pounds on every fquare inch of 
the pilton ; and p is then conveniently exprefled by the 
pounds of additional load on every fquare inch : we may 
alfo take V= 1332 feet. 

As the orifice through which the air is expelled is 
generally very fmall, never exceeding three inches in di¬ 
ameter, it will be more convenient to exprefs it in fquare 
inches ; which being the of a fquare foot, we ihall 
have the cubic feet of common air expelled in a fecond. 

P +P- 


orQ= 

M 4 


°sf 


P+1 


X p 


=0x9,25 x 


J P+J 


v ; and this feems to be as Ample an erpreflion as 

p 

we can obtain. 

This will perhaps be illuftrated by taking an example 
in numbers. Let the area of the pifton be four fquare 
feet, and the area of the round hole through which the 
air is expelled be two inches, its diameter being 1,6, 
and let the load on the pifton be 1728 pounds: this 
is three pounds on every fquare inch. W e have Per 15, 
P-f-/=i8, and 0 = 2; therefore we will have 

' 18 


P— 3 > 


Q=2X9, 25 X 


A 


X —-,=9,053 cubic feetof com¬ 


mon air expelled in a fecond. This will however be 
diminilhed at lead one third by the contraction of the 
jet; and therefore the fupply will not exceed fix cubic 
feet per fecond. Suppofing therefore that this blowing 
machine is a cylinder or prifm of this dimenfion in its 
feftion, the pifton fo loaded would (after having com- 
prelled the air) defeend about 15 inches in a fecond : It 
would firft fink ^ of the whole length of the cylinder 
pretty fuddenly, till it had reduced the air to the denfity 
/ and would then defeend uniformly at the above rate, 
expelling fix cubic feetof common air in a fecond. 

The computation is made much in the fame way for 
bellows of the common form, with this additional cir- 
cumftance, that as the loaded board moves round a 
binge at one end, the preffure of the lead muft be calcu¬ 
lated accordingly. The computation, however, becomes 
a little intricate, when the form of the loaded board is 
not rectangular; it is almoft ufelefs when the bellows 
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have flexible fides, either like fmith's bellows or like Pneumatic- 
organ bellows, becaufe the change of figure during their Engi nes, 
motion makes continual variation on the comprefling v * 
powers. It is therefore chiefly with refpeCt to the 
great wooden bellows, of which the upper board Hides 
down between the fides, that the above calculation is of 
fervice. 

The propriety however of this piece cf information is 
evident: we do not know precifely the quantity of air ne- 
ceffary for animating a furnace; but this calculation tells 
us what force muft be employed for expelling the air that 
may be thought neceffary. If we have fixedon the ftrength 
of the olaft, and the diameter of the cylinder, we learn 
the weight with which the pifton muft be loaded ; the 
length of the cylinder determines its capacity, the above 
calculation tells the expence per fecond ; hence we have 
the time of the pifton’s coming to the bottom. This 
gives us the number of ftrokes per minute : the load muft 
be lifted up by the machine this number of times, ma¬ 
king the time of afeent precifely equal to that of defeent; 
otherwife the machine will either catch and flop the de¬ 
feent of the pifton or allow it to lie inaftive for a while 
of each ftroke. Thefe circumftances determine the la¬ 
bour to be performed by the machine, and it muft he 
conftru&ed accordingly. Thus the engineer will not be 
affronted by its failure, nor will he expend needlefs 
power and coft. 

In machines which force the pifton or bellows-board 
with a certain deteimined motion, different from what 
arifesfrem their own weight, the computation is extreme¬ 
ly intricate. When a pifton moves by a crank, its mo¬ 
tion at the beginning and end of each ftroke is flow, 
and the compreflion and efflux is continually changing: 
we can however approximate to a ftatement of the force 
required. 

Every time the pifton is drawn up, a certain fpace 
of the cylinder is filled again with air of the common 
denfity ; and this is expelled during the defeent of the 
pifton. A certain number of cubic feet of common air 
is therefore expelled with a velocity which perhaps 
continually varies; but there is a medium velocity with 
which it m : ght have been uniformly expelled, and a 
preffure csrrefponding to this velocity. To find this, 
divide the area ofthe pifton by the area of the blaft-hole 
(or rather by this area multiplied by 0,613, in erder to 
take in the effeft of the contradled jet), and multiply the 
length of the ftroke performed in a fecund by the quotient 
arifing from this divifion; the product is the medium ve¬ 
locity of the air of the (natural denfity). Then find by 
calculation the height through which a heavy body muft 
fall in order to acquire this velocity ; this is the height 
of a column of homogeneous air which would expel it 
with this velocity. The weight of this column is the 
lead force that can be exerted by the engine: but this 
force is too fmall to overcome the reiiftance in the mid¬ 
dle of the ftroke, and it is too great even for the end of 
the ftroke, and much too great for the beginning of it. 

But if the machine is turned by a very heavy water¬ 
wheel, this will adt as a regulator, accumulating in it- 
felf the fuperfluous force during the too favourable peti¬ 
tions of the crank, and exerting it by its vis infita during 
the time of greateft effort. A force not greatly exceeding 
the weight of this column of air w ill therefore fuffice. 

On the other hand, if the fttength of the blaft be deter¬ 
mined, which is the general ftate of the problem, this 

determines 
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l’neuniatic determines the degree of condenfation of the air and the 

. £n S “K3 ] ( , at | on ihg iquare inch of the pifton, or the mean force 
^ which the machine mull exert on it. A table, which 
will be given prefently, determines the cubic feet of 
common air expelled in a fecond, ccriefponding to this 
load. This combined with thepropofed dimenlions of 
the cylinder, will give the defcent of the pifton or the 
length of the ftroke. 

Thefe general obfervations apply to all forms of bel¬ 
lows ; and without a knowledge of them no perfon can 
erect a machine for working them without total uncer¬ 
tainty or fervile imitation. In order, therefore, that 
they may be ufeful to fuch as are not accuftomed to the 
management of even thefe fimple formulae, we infert 
the following fhort table of the velocity and quantity of 
air difcharged from a cylinder whofe pifton is loaded 
with the pounds contained in the firft column on every 
fquare inch. The fecond column contains the velocity 
with which the condenfed air rufhes out through any 
fmall hole ; and the third column is the cubic feet dif- 
cbarged from a hole whofe area is a Iquare inch; co¬ 
lumn fourth contains the mean velocity of air of the 
common denfity; and column fifth is the cubic feet of 
common air difcharged ; the fixvh column is the height 
in inches at which the force of the blaft would fupport 
a column of water if a pipe were inferted into the 
fide of the cylinder. This is an extremely proper ad¬ 
dition to fuch machines, Ihowing at all times thepower 
of the machines, and teaching us what intenlity of 
blaft is employed for different purpofes. The table is 
computed from the fuppofition that the ordinary pref- 
fure of the air is 15 pounds on a fquare inch. This 
is fomewhat too great, and therefore the velocities are 
a little too fmall; but the quantities difcharged will be 
found about j too great (without affecting the veloci¬ 
ties) on account of the convergency of theftream. 
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II 
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IV 

V 
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2,31 
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50 O 

3»48 
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4,98 

95 
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4,24 
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44 
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4,46 
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5,75 
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666 
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888 

6,17 

136 
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4,84 

950 

6,49 
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711 

5,06 

997 

6,92 
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This table extends far beyond the limits of ordinary 
ufe, very few blaft-furnaces having a force exceeding 
■ 60 inches of water. 

We fhall conclude this account of blowing machines 
with a defcription of afmall one for a blow pipe. Fig. 79. 

Plate ABCD, 'is a veffel containing water, about two feet 
CCCCVII. deep. EFGH is the air-box of the blower open be¬ 
low, and having a pipe ILK rifing up from it to a con- 
venient height; an arm ON which grafps this pipe car¬ 
ries tire lamp N; the blow pipe LM comes from the 
top of the upright pipe. PKQ_is the feeding pipe 
reaching near to the bottom of the veffel. 

Water being poured into the veffel below, and its cover 
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being put on, which fits the upright pipe, and touches 1 ncv maie 
two finds a, a , projecting from it, blow in a quantity 
of air by the feeding pipe PQj this expels the water 
from the air-box, and occafions a preffure which pro¬ 
duces the blaft through the blow-pipe M. 

In rt° 54. of this article, we mentioned an appli¬ 
cation which has been made of Hero’s fountain, at 
Chemnitz in Hungary, for railing water from the bot¬ 
tom of a mine. We fhall now give an account of this 
very ingenious contrivance. 

In fig. 80. B reprefents the fource of water elevated 
above the mouth of the pit 136 feet. From this there 
is laid a pipe BiCD four inches diameter. This pipe 
enters the top of a copper cylinder b c d e, 81 feet high, 
five feet diameter, and two inches thick, and it reaches 
to within four inches of the bottom; it has a cock at 
C. This cylinder has a cock at F, and a very Large 
one at E. From the top b c proceeds a pipe GHH 
two inches in diameter, which goes down the pit 9 6 
feet, and is inferted into the top of another brafs cy¬ 
linder f gh i, which is 6i feet high, four feet diameter, 
and two inches thick, containing 83 cubic feet, which 
is very nearly one half of the capacity of the other, viz. 
of 170 cubic feet. There is another pipe NI of four 
inches diameter, which rifes from within four inches of 
the bottom of this lower cylinder, is foldered into its 
top, and rifes to the trough NO, which carries off the 
water fiom the mouth of the pit. This lower cylinder 
communicates at die bottom with the water L which 
collefls in the drains of the mine. A large cock K 
ferves to admit or exclude this water; another cock M, 
at the top of this cylinder, communicates with the ex¬ 
ternal air. 

Nowfuppofe the cock C Ihut, and all the reft open ; 
the upper cylinder will contain air, and the lower cy¬ 
linder will be filled with water, becaufe it is funk fo 
deep that its top is below the ufual furface of the mine- 
waters. Now Ihut the cocks F, E, M, IC, and open 
the cock C. The water of the fource B mull run in 
by the orifice D, and rife in the upper cylinder, com- 
preffing the air above it and along the pipe GHH, 
and thus adting on the furface of the water in the lower 
cylinder. It will therefore caufe it to rife gradually 
in the pipe IN, where it will always be of fuch a height 
that its weight balances the elafticity of the compreffed 
air. Suppofe no iffue given to the air from the upper 
cylinder, it would be compreffed into f-th of its bulk by 
the column of 136 feet high ; for a column of 34 feet 
nearly balances the ordinary elafticity of the air. There¬ 
fore, when there is an iflue given to it through the 
pipe GHH, it will drive the compreffed air along this 
pipe, and it will expel water from the lower cylinder. 

When the upper' cylinder is full of water, there will be 
34 cubic feet of water expelled from the lower cylinder. - 
If the pipe IN had been more than 136 feet long, 
the water would have rifen 136 feet, being then in 
equilibrio with the water in the feeding pipe B 5 CD 
(as was fhown in n 1 ' 52 ), by the intervention of the 
elaftic air; but no more water would have been ex¬ 
pelled from the lower cylinder than what fills this pipe. 

But the pipe being only 96 feet high, the water will 
be thrown out at N with a very great velocity. If it were 
not for the great obftruftions which water and air mull 
meet with in their paffage along pipes, it would iffue at N 
with a velocity of more than 50 feet per fecond. It 

jffues 
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Pneumatic iffues much more ilowly, and at laft the upper cylin- 

_ Engines, tier j s full of water, and the water would enter the 

pipe GH and enter the lower cylinder, and without 
diiplacing the air in it, would rife through the dif- 

charging pipe IN, and run off to wafle. To pre¬ 

vent this there hangs in the pipe HG a cork ball or 
double cone, by a brafs wire which is guided by holes in 
two crofs pieces in the pipe HG. When the upper cy¬ 
linder is filled with water, this cork plugs up the ori¬ 
fice G, and no water is walled: the influx at D now 
flops. But the lower cylinder contains compreffed air, 
which would balance water in a dii'charging pipe 136 
feet high, whereas IN is only 96. Therefore the wa¬ 
ter will continue to flow at N till the air has fo far 
expanded as to balance only 96 feet of water, that is, 
till it occupies ‘ of its ordinary bulk, that is, ‘ of the 
capacity of the upper cylinder, or 4si cubic feet. 
Therefore 42', cubic feet will be expelled, and the efflux 
at N will eeafe; and the lower cylinder is about 4. full 
of water. When the attending workman obferves this, 
he Ihuts the cock C. He mighc have done this before, 
had he known when the orifice G W’as flopped ; but no 
lois enfues from the delay. At the fame time the attendant 
opens the cock E, the water iffues with great vio- 
< lence, being prelfed by the condenfed air from the low¬ 
er cylinder. It therefore iffues with the fum of its 
, own weight and of this compreffion. Thefe gradu¬ 

ally decreafe together, by the efflux of the water and 
the expanfion of the air; but this efflux flops before all 
the water has flowed out; for there is 42; feet of the 
lower cylinder occupied by air. This quantity of wa¬ 
ter remains, therefore, in the upper cylinder nearly: 
the workman knows this, becaufe the diflharged water 
is received firlt of all into a veffel containing of the 
capacity of the upper cylinder. Whenever this is filled, 
the attendant opens the cock K by a long rod which 
goes down the ihaft; this allows the water of the mine 
to fill the lower cylinder, all- ws the air to get into the 
upper cylinder, and this allows the remaining water to 
run out of it. 

And thus every thing is brought into its firft condi¬ 
tion ; and when the attendant fees no more water come 
out at E, he Ihuts the cocks E and M, and opens the cock 
C, and the operation is repeated. 

There is a very furpriling appearance in the working 
of this engine. When the efflux at N has flopped, if 
the cock F be opened, the water and airrulhout toge¬ 
ther with prodigious violence, and the drops of water 
are changed into hail or lumps of ice. It is a fight 
ulually fhown to flrangers, who are defired to hold their 
hats to receive the blaft of air : the ice comes out with 
fuch violence as frequently to pierce the hat like a piflol 
bullet. This rapid congelation is a remarkable infiance 
of the general fa<S, that air by fuddenly expanding, ge¬ 
nerates cold, its capacity for heat being increafed. Thus 
the peafant cools his broth by blowing over the fpoon, 
even from warm lungs: a fiream of air from a pipe is 
always cooling. 

The above account of the procedure in working this 
engine ihows that the efflux both at N and E becomes 
very flow near the end. It is found convenient therefore 
not to -wait for the complete difcharges, but to turn the 
cocks when about 30 cubic feet of water have been dif- 
charged at N: more work is done in this way. A gen¬ 
tleman of great accuracy-and knowledge ol thefe fubjects 
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the performance of the machine. He obferved that Eng i nes, 
each ftroke, as it may be called, took up about three mi¬ 
nutes and 4 ; and that 32 cubic feet ol water were dis¬ 
charged at N, and 66 were expended at E. The expence 
therefore is 66 feet of water falling 136 feet, and the 
pertormance is 32 raifed 96, and they are in the propor¬ 
tion of 66 X 136 to 32 X96, or of 1 to 0,3422, or nearly 
as 3 to 1. Th ; s is fuperior to the performance of the 
moll perfedt underfhot mill, even when all fridlion and 
irregular obftrudtions are negledled ; and is not much in¬ 
ferior to any overlhot pump-mill that has yet been erect¬ 
ed. When we refled on the great obftrudions which 
water meets with in its paflage through long pipes, we 
may be allured that, by doubling the fize of the feeder 
and difeharger, the performance of the machine will be 
greatly improved; we do not hefitate to fay, that it would 
be increafed j : it is true that it will expend more water ; 
but this will not be nearly in the fame proportion; for 
mod of the deficiency of the machine arifes from the 
needlefs velocity of the firft efflux at N. The difehar- 
ging pipe ought to be no feet high, and not give fenli- 
bly lefs water. 

Then it muft be confidered how inferior in original 
expence this Ample machine muft be to a mill of any 
kind which would raife 10 cubic feet 96 feet high in a 
minute, and how fmall the repairs on it need be, when 
compared with a mill. 

And, laftly.let it be noticed, that fuch a machine can 
be ufed where no mill whatever can be put in motion. 

A fmall fti earn of water, which would not move any kind 
of wheel, will here raife 4 of its own quantity to the 
fame height; working as fad as it is fupplied. 

For all thefe reafons, we think that the Hungarian 
machine eminently deferves the attention of mathemati¬ 
cians and engineers, to bring it to its utmoft perfettion, 
and into general ufe. There are fituations where this 
kind of machine may be very ufeful. Thus, where the 
tide rifes 17 feet, it maybe ufed for compre fling air to 
| of its bulk; and a pipe leading from a very large veffel 
inverted in it, may be ufed for railing the water fiom a 
veffel of j of its capacity 17 feet high; or if this veil'd has 
only of the capacity of the large one fet in the tide¬ 
way, two pipes may be led from it; one into the 
fmall veffel, and the other into an equal veffel 16 feet 
higher, which receives the water from the firft. Thus 
-Jj of the water may be raifed 34 feet, and a fmalkr 
quantity to a ftill greater height; and this with a kind of 
power that can hardly be applied in any other way. Ma¬ 
chines of this kind are deferibed by Schotius, Sturmius, 

Leupold, and other old writers ; and they Ihculd not be 
forgotten, becaufe opportunities may offer of making 
-them highly ufeful. A gentleman’s houfe in the coun¬ 
try may thus be fupplied with water by a machine that 
will coll little, and hardly go outof repair. 

The laft pneumatical engine which we firall fpeak of at 
prelent is the common fanners, ufed for winnowing grain, 
and for drawing air out of a room : and we have but few 
obfervations to make on them. 

The wings of the fanners are inclofed in a cylinder 
or drum, whofe circular fides have a large opening LDE 
(fig. 81.) round the centre to admit the air. By turning 
the wings rapidly round, the air is hurried round along 
w : th them, and thus acquires a centrifugal tendency, by 
which itpreffes (Irongly on the outer riiu of the drum : 

this 
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pneumatic this Is gradually detached from the circle as at KI, and 
jin^ met. terminated in a trunk IHGF, which goes off in a tan- 
v gential diredion: the air therefore is driven along this 
paffage. » : ( 

If the wings were difpofed in planes paffing through 
the axis C, the compreffion of the air by their anterior 
furface would give it fome tendency to efcape in every 
direffion, and would obftruft in fome degree the arrival' 
of more air through the ft de-holes. They are therefore 
reclined a little backward, as reprefcnted in the figure. 
It may be fhown that their beft form would be that of a 
hyperbolic fpiral ahc; but the ftraight t urn approaches 
Sufficiently near to the molt perfedt fhape. 

Much labour is loft, however, in carrying the air 
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round thofe parts of the drum where it cannot efcape. Pneurnati e 
The fanners would either draw or difcharge almoft Eng mes. 
twice as much air if an opening were made all round 
one fide. This could be gradually contraded (where 
required for winnowing) by a furrounding cone, and 
thus direded againft the falling grain: this has been 
verified by adual trial. When ufed for drawing air out 
of a room for ventilation, it would be much better to 
remove the outer fide of the drum entirely, and let the 
air fly freely off on all Tides; but the flat Tides are ne- 
ceifary, in order to prevent the air from arriving at the 
fanners any other way but through the central holes, 
to which trunks fhould be fitted leading to the apart¬ 
ment which is to be ventilated. 
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Preiima- PNEUMATOSIS, See Medicine, n° 336. 

t ”^ 13 PNEUMONIA. See Medicine, n° 183. 

Pococke. PNEUMONICS, in pharmacy, medicines proper in 
>—— - difeafes of the lungs, in which refpiration is affeded. 

PO, a large and celebrated river of Italy, which has 
its fource at mount Vifs in Piedmont, and on the con¬ 
fines of Dauphiny. It runs through Piedmont, Mont- 
ferrat, the Milanefe, and duchy of Mantua; from thence 
it runs to the borders of the Parmezan, and a part of 
the Modenefe ; and having entered the Ferarefe, it be¬ 
gins to divide at Ficheruolo, and proceeds to difcharge 
itfelf into the Gulph of Venice by four principal mouths. 
As it paffes along, it receives feveral rivers, and often 
overflows its banks, doing a great deal of mifehief: the 
reafon of which is, that moft of thofe rivers defeend 
from the Alps, and are increafed by the melting of the 
1’now. 

POA, meadow-grass : A genus of the digynia 
order, belonging to the peritandria clafs of plants; and 
in the natural method ranking under the fourth order, 
Gramma. The calyx is bivalved and multiflorous ; the 
fpicula or partial fpike is ovate, with the valvules fca- 
rious and a little fharp, or thin on the margin. There 
are 20 fpecies ; moft of them grades, and very agreeable 
food for cattle; for one Ipecies, which grows in marfbes, 
the cattle will frequently go fo deep as to endanger their 
lives. This is called the aquattca, or water reed-grafs. 
It is the largeft of the Britifh graffes, growing to the 
height of five or fix feet. The leaves are fmooth, and 
half an inch wide or more. The panicle is eight or 
ten inches long, greatly branched, and decked with nu¬ 
merous fpicula: thefe are of a reddifti brown colour in¬ 
termixed with green, of a compreffed lanceolate form, 
imbricated with about fix flowers for the moft part, but 
varying from five to ten. 

POCHETTI. See Barbatelli. 

POCOCKE (Dr Edward), one of the moft learned 
men in the oriental tongues in Europe, was the eldeft 
Ton of the Rev. Edward Pococke; and was born at 
Oxford in 1604, where he was alfo bred. In 1628 
he was admitted probationer-fellow of his college, and 
about the fame time had prepared an edition of the 
Second Epiftle of St Peter, the Second and Third of 
St John, and that of St Jude, in Syriac and Greek, 
with a Latin Tranflation and Note-:. In 1629 he was 
ordained prieft, and appointed chaplain to the Englifti 
merchants at Aleppo; where he continued five or fix 
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years ; in which time he diftinguifhed himfelf by his p 0 rocke 
fortitude and zeal while the plague raged there. At Podagr*. 
length returning to England, he was inti636 appointed 
reader of the Arabic leisures founded by Archbifhop 
Laud. Three years after he went to Conftantinoplc, 
where he profecuted his ftudies of the eaftern tongues, 
and procured many valuable manufeript?. After near 
four years ftay in that city, he embarked in 1640 ; and 
taking Paris in his way, vifited Gabriel Sionita the fa¬ 
mous Maronite, and Hugo Grotius. In 1643 he was 
prefented to the reftory of Childrey in Berks; and 
about three years after married the daughter of Thomas 
Burdett, Efq. About the middle of 1647 he obtained 
the reftitution of the falaryof his Arabic Iefture, which 
had been detained from him about three years. In 
1648 king Charles I. who was then prifoner in the ifle 
of Wight, nominated Mr Pococke to the profefforfhip 
of Hebrew, and the canonry of Chrift-church annexed 
to it; but in 1650 he was ejefted from his canonry for 
refufing to take the engagement, and foon after a 
vote paffedfor depriving him of his Hehrew and Arabic 
ledtures; but feveral governors of houfes, &c. prefent- 
ing a petition in his favour, he was fuffered to enjoy both 
thefe places. He had fome years before publifhed his 
Specimen Hijlor'ue -Arabum; and now appeared his Porta 
Mofis: and foon after the Englifti Polyglot edition of 
the Bible, to which he had largely contributed, and 
alfo Eutychius’s Annals, with a Latin verfion. At the 
Reftoration, he was reftored to the canonry of Chrift- 
church, and alfo received the degree of doctor of divi¬ 
nity. He then publifhed his Arabic verfion of Grotius’s 
Treatife of the Truth of the Chriftian Religion; and 
an -Arabic poem intitled Lamiato’l Jjam, with a Latin 
tranflation and notes. Soon after he publifhed Gregory 
Abul Pharajius’s Hiftoria Dynajliarum. In 1674 he 
publifhed an Arabic verfion of the chief parts of the Li¬ 
turgy of the Church of England ; and a few years after 
his Commentary on the Prophecies of Micah, Malachi, 

Hofea, and Joel. This great man died ia 1691, after 
having been for many years confeffedly the fir ft perfon 
in Europe for eaftern learning ; and was no lefs worthy 
of admiration for his uncommon modefty asd humility, 
and all the virtues that can adorn a Chriftian. His theo¬ 
logical works were republifhed at London in 1740, in two 
volumes in folio. 

PODAGRA, or the Gour. See Medicine, 
n" 221. 

PODALIRIUS, 
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Podalirim PODALIRIUS, fon of jEfculapius and Epiore, 
(1 was oneof the pupils of the Centaur Chiron, under whom 
Poc- hird. j le ma< j e himfelf fuch a mailer of medicine, that during 
' v the Trojan war the Greeks invited him to their camp to 
flop a peftilence which had baffled the 11-dll of all their 
phyficians. Some fuppofe, however, that he went to 
the Trojan war, not in the capacity of a phyfician in the 
Grecian army, but as a warrior, attended by his brother 
Machaon, in 30 iliips, with foldiers from CEchalia, 
Ithome, and Trica. At his return Pcdalirius was (hip- 
wrecked on the coaft of Caria, where he cured of the 
falling ficknefs a daughter of the king of the place. He 
fixed his habitation there ; and built two towns, one of 
which he called Syrna , after his wife. The Carians, 
on his death, built him a temple, and paid him divine 
honours. 

PODEX, in anatomy, the fame with Anus. 

PODGRAJE. See Asisia. 

PODOLIA, a province of Poland, bounded on the 
eaft by Volhinia and the river Ukrain ; on’tlie north and 
north-eall, by Budfiac Tartary; on the fouth-eaft, by 
the river Niefter, which feparates it from Belfarabia and 
Moldavia in European Turkey on the fouth-well ; and 
by the province of Red Ruffin on the north-weft. It 
is ufually divided into the Upper and Lower. In the 
Upper, which is the weftern part, the chief town in 
Kamieck, the capital of Podolia, and of a palatinate. 
In the Lower oreaftern part of Podolia, the chief town 
is Bracklaw, the capital of a palatinate. 

PODOPHYLLUM, in botany: A genus of the 
monogynia order, belonging to the polyandria clafs of 
plants and in the natural method ranking under the 
27th order, Rhateda. The corolla has nine petals ; the 
calyx triphyllous ; the berry unilocular, crowned with 
the ftigma. 

PODURA, or spring tail, in zoology, a genus 
of infects of the order of aptera. Linn. Syft. Nat. 
p. 1013. They have fix feet formed for running; two 
•eyes compofed of eight facets; a tail forked, bent under 
the body, elaflic, and adting like a fpring ; the antennae 
are long and fetaceous. “ This genus is diftinguifhed 
(fays Barbut) into feveral fpecies. Some inhabit tlilI wa¬ 
ters, leaping and walking with eafe on the furface of chat 
element. They afl’emble in troops in the morning, on the 
banks of pools, fifli-ponds, and refervoirs; others are 
found in damp places, under leaves, bark, and Hones; 
others among heaps of rotten wood,muftirooms, and in 
melon-beds. In Lapland, they arefeen running upon the 
fnow, but when it begins to melt they perifti. The podura, 
by its elafticity, eludes the eager grafp of the naturalift. 
Its hard forky tail is a kindof fpring, by means of which 
the body of the animal is thrown up into the air.” The 
podura villofais one of the largeft fpecies found in Bri¬ 
tain, and appears to be of a brown footy colour, though 
it is really of a yellow brown, interfperfed throughout 
with black .coloured fpots and ftreaks. The head and 
thorax are hairy, and flick to the fingers when touched : 
the abdomen is fmooth : the antennae, confifting of four 
articulations, are as long as two-thirds of the body. It 
is commonly found under ftones. 

POE-bird, in ornitholgy, is an inhabitant of fome 
of the South Sea illands, where it is held in great efteem 
and veneration by the natives. It goes by the name of 
logo in New Zealand ; but it is better known by that of 
poe hird. It isfomewhat lefs-than our blackbird. The 
Vol. XV. 
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feathers are of a fine mazarine blue, except thofe of its l’cteii 6 
neck, which are of a mod beautiful filver grey, and two p oe( | um 

or three fhort white ones which are on the pinion-joint_^_] 

of the wing. Under its throat hang two little tu!ts of 
curled fnow-white feathers, called its ^c/>r(theOtaheitean 
word for ear-rings ) ; which occafioned the name of prV- 
bird being given to it. It is remarkable for the fveeet- 
nefs of its note, as well as the beauty of its plumage. 

Its fiefh is alfo delicate food. 

PCECILE was a famous portico at Athens, which 
received its name from the variety (-vo<*/\o{) of paintings 
which it contained. Zeno-kept his fchool there ; and 
there alfo the ftoics received the lelfons, whence their 
name, .hot1, a porch. The Pcecile was adorned, among 
many others, with a picture of the fiege and facking oi 
Troy the battle of Thefeus again ft the Amazons, and 
the fight between the Lacedemonians and Athenians at 
CEnoe in Argolis- The only reward which Miltudes 
obtained after the battle of Marathon was to have his 
piflure drawn more confpicuous than that of the reft of 
the officers that fought with him, in the reprelentation 
which was made of the engagement, and which was hung 
up in the Pcecile in commemoration of that celebrated 
vidlory. 

POEM, a poetical compofition. See Poetry. 

POESTUM, or Posidonia, an ancient city of 
Grecia Magna, now part of the kingdom of Naples. 

It was founded by one of thofe colonies from Greece 
which in the early ages eftablilhed themfelves in Italy ; 
and it flouriflied before the foundation of Rome itfelf. 

It was deftroyed by the Goths on the decline of the 
Roman empire, -who in their barbarous zeal for the 
Chriftian religion overturned every place of Pagan wor- 
fliip which was expofed to their ravages. Since that 
time it has been in ruins ; and thefe ruins were unknown 
till they were difeovered in the following manner : “ In 
the year 1755 (fays the author of the Antiquities, Hif- 
■tory, and View «f Poefium), an apprentice to a painter 
at Naples, who was on a vifit to his friends at Capaccio, 
by accident'took a walk to tire mountains which fur- 
rotind the territory of Poeftum. The only habitation 
he perceived was the cottage of a farmer, who cultivated 
the bed part of the ground, and referved the reft for 
pafture. The ruins of the ancient city made a part of' 

-this view, and particularly ftruck the eyes of the young 
painter; who, approaching nearer, faw with aftonifh- 
ment walls, towers, gates, and temples. Upon his re¬ 
turn to Capaccio, he confultedthe neighbouring people 
about the origin of thefe monuments of antiquity. He 
could only learn, that this part of the country had been 
•uncultivated and abandoned during their memory ; that 
about ten years before, the farmer, whofe habitation he 
had noticed, eftablilhed himfelf there ; and that having 
dug in many places and fearched among the ruins that 
-lay round him, he had found treafures fufficient to enable 
him to purchafe the whole. At the painter’s return 
to Naples, he informed his mailer of thefe particulars, 
whofe curiofity was lb greatly excited by the defeription, 
that he took a journey to the place, and made drawings 
of the principal views. Thefe were Ihown to the king 
of Naples, who ordered the ruins to be cleared, and 
Poeftum arofe from the obfeurity in which it had re¬ 
mained for upwards of 700 years, as little known to the 
neighbouring inhabitants as to travellers.” 

Our author gives the following defeription of it in 

Y its- 
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its prelent ft ate. It is, fays he, of an oblong figure, 
about two miles and a half in circumference. It has 
four gates, which are oppofite to each other. On the 
key-ftone of the arch of the north gate, on the outfide, 
is the figure of Neptune in baffo relievo, and within a 
hippocampus. The walls which Hill remain arc com- 
pofed of very large cubical Hones, and are extremely 
thick, in fome parts 18 feet. That the walls have re¬ 
mained unto this time is owing to the very exaft manner 
in which the Hones are fitted to one another (a circum- 
fiance obferved univerfally in the mafonry of the an¬ 
cients), and perhaps in fome meafure to a ftalactical 
concretion which has grown over them. On the walls 
here and there are placed towers of different heights; 
thofe near the gates being much higher and larger than 
the others, and evidently of modern workmanlhip. He 
obferves, that, from its fituation among marfhes, bitu¬ 
minous and fulphureous fprings, Poefium mufi have been 
unwholefome ; a circumfiance mentioned by Strabo, 
Morbofam earn facit Jluvius in paludes diffufus. In fuch 
a fituation the water muff have been bad. Hence the 
inhabitants were obliged to convey that neceflary of life 
from purer fprings by means of aqueducts, of which 
many vefliges Hill remain. 

The principal monuments of antiquity are a theatre, 
an amphitheatre, and three temples, The theatre and 
amphitheatre are much ruined. The firff temple is 
hexaffylos, and amphiproftylos. At one end the pi- 
laHers and two columns which divided the cella from the 
pronaos are Hill remaining. Within the cella are two rows 
of fmaller columns, with an architrave, which fupport 
the fecond order. This temple our author takes to be 


of that kind called by Vitruvius lyphaihros, and fupports 
his opinion by a quotation from that author. The fe¬ 
cond temple is alfo amphiproftylos: it has nine columns 
in front and 18 in flank, and feems to be of that kind 
called by Vitruvius pfeudodipterus. The third is likewife 
amphiproftylos. It has fix columns in front and 13 in 
flank. Vitruvius calls this kind of temple peripteres. 
“ The columns of thefe temples (fays our author) are 
of that kind of Doric order which we find employed in 
works of the greaveft, antiquity. They are hardly five 
diameters in height. They are without bafes, which 
alfo has been urged as a proof of the’r antiquity; but 
we do not find that the ancients ever ufed bafes to this 
order, at leaff till very late. Vitruvius makes no men¬ 
tion of bafes for this order : and the only ir.ftance we 
have of it is in the firft order of the colifaeum at Rome, 
which was built by Vefpafian. The pillars of thefe 
temples are fluted with very (hallow flutings in the man¬ 
ner deferibed by Vitruvius. The columns diminifh from 
the bottom, which was the moil ancient method almoft 
univerfally in all the orders. The columns have aflragals 
of a very Angular form ; which (hows the error of thofe 
who imagine that that this member was firft invented with 
the-Ionic order, to which the Greeks gave an aftragal, 
and that the Romans were the firft who applied it to 
the Doric. The echinus of the capitol is of the fame 
form with that of the temple of Corinth deferibed by 
Le Roy.” See Swinburne’s Travels in the two Sicilies, 
vol. ii. p. 131—14Q. 

POET, the author of a poem. See the article 

Poetry. 

Provencal Poets. See Troubadours. 


Poeftum, 

Poet. 
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A MIDST thofe thick clouds which envelope the 
firft ages of the world, reafon and liiftory throw 
fome lights on the origin and primitive employment of 
this divine art. Reafon fuggefts, that before the inven¬ 
tion of letters, all the people of the earth had no other 
method of tranfmitting to their defendants the prin¬ 
ciples of their worlhip, their religious ceremonies, their 
laws, and the renowned actions of their fages and heroes, 
than by poetry ; which included all thefe objedts in a 
kind of hymns that fathers fung to their children, in 
order to engrave them with indelible ftrokes in their 
hearts. Hiftory not only informs us, that.Mofes and 
Miriam, the firft authors that are known to mankind, 
fung, on the borders of the Red Sea, a fong of divine 
praife to celebrate the deliverance which the Almighty 
vouchfafed to the people of Ifrael, by opening a paffage 
to them through the waters; but it has alfo trani'mitted 
to us the foug itfelf, which is at once the moft ancient 
monument and amafter-piece of poetic compofition. 

The Greeks, a people the moft ingenious, the moft 
animated, and in every fenfe the moft accompliflie'd, that 
the vorld ever produced—drove toravifti from the He¬ 
brews the precious gift ot poetry, which was vouchfafed 
them by the Supreme Author of all nature, that they 
might aferibe it to their falfe deities. According to 
their ingenious fictions, Apollo became the god of poe¬ 
try, and dwelt on the hills of Phocis, Farnaffus, and 
Helicon whofe feet were waflied by the waters.of Hyp- 
pocrene, of which each mortal that ever drank was 


feized with a facred delirium. The immortal fwans 
floated on its waves. Apollo was accompanied by the 
Mnfes—thofe nine learned fifters—the daughters of 
Memory: and he was conftantly attended by the Graces. 
Pegafus, winged courfer, tranfported him with a ra¬ 
pid flight into all the regions of the univerfe. Happy 
emblems ! by which we at this day embellifti our poetry, 
as no one has ever yet been able to invent more brilliant 
images. 

The literary annals of all nations afford veftiges of 
poetry from the remoteft ages. They are found among 
the moft favage of the ancient barbarians, and the moft 
defolate of all the Americans. Nature aflerts her rights 
in every country and every age. Tacitus mentions 
the verfes and the hymns of the Germans, at the time, 
when that rough people yet inhabited the woods, and 
while their manners were ftill favage. The firft inha¬ 
bitants of Runnia, and the other northern countries, 
thofe of Gaul, Albion, Iberia, Aufonia, and other na¬ 
tions of Europe, had their poetry, as well as the an¬ 
cient people of Afia, and of the known borders of A- 
frica. But the Ample productions of nature have con¬ 
ftantly fornething unformed, rough, and lavage. The 
Divine Wifdom appears to have placed the ingenious and 
poliftied part of mankind on the earth, in order to refine 
that which comes from her bol'om rude and imperfeCt: 
and thus art has poliftied poetry, which iffued quite naked, 
and favage from the brains of the firft of mankind. 

But what is Poetry ? It would be to abridge the 

limits 
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limits of the poetic empire, to contract the fphere of fpeak, paints its expreffions, that it gives a body and x 
this divine art ftionld we lay, in imitation of all the mind to its thought s. that it animates and exalts that 
dictionaries and other treatifes on veriification, That which would otherwife have remained arid and infenli- 
poeiry is the art of making verfes, of lines or periods that hie. It is the peculiar privilege of poe.ry to exalt ina- 
are in rhyme or metre. This is rather a grammatical nirnate things into animals, and abftrad ideas into per- 
explanation of the word, than a real definition of the Ions. The ioimer licence is fo common, that it is now 
thing, and it would be to degrade poet) y thus to de- confidered as nothing more than a charaderiftical dialed 
fine it. The father of criticifm has denominated poe- appropriated by the poets to diftiiaguifh themfelves from 
try, -rs^va yt/^hT/KH, an imitative art : but this, though the writers of profe ; and it is at the fame time fo effen- 
juft in itfelf, is too general lor a definition as it does tial, that we queilion much if this fpecies of compofi- 
not diferiminate poetry fiom other arts which depend tion could fnbfitt without it: for it will perhaps, upon 
equally on imitation. The jufteft definition feems to examination, be found, that in every poetical deferiptien 
be that given by Baron Bielfield *, That poetry is the fome of the qualities of Animal Nature are afciibed to 
art of exprejjmg our thoughts by fiction. In fact, it is af. things not having life. Every work, therefore, where 
ter this manner (if we reflect with attention) that all the thoughts are expreffed by fictions or images, is po- 
the metaphors and allegories, a’l the various kinds of etic ; and every work where they are exprelied natu- 
fidion, form the firft materials of a poetic edifice: it rally, limply, and without ornament, although it be m 
is thus that all images, all comparifons, allufions, and verfe is prcfaic. 

figures, especially thofe which perfonify moral fubjeds, Verfe, however, is not to be regarded as foreign or 
as virtues and vices, concur to the decorating of fuch a fuperfluous to poetry. To reduce thofe images, thofe 

ilrudure. A work, therefore, that is filled with in- fidions, into verfe, is one of the greateft difficulties in 

vention, that inceffai tly prefents images which render poetry, and one of the greateft merits in a poem : and 

the reader attentive and affeded, where the author for thefe reaforts, the cadence, the harmony of founds, 
gives interefting fentiments to every thing that he makes particularly that of i hyme, delight the ear to a hieli 
fpeak, and where he makes fpeak by fenfible figures degree, and the mind infenfibly repeats them while the 
all thofe objeds which would affed the mind but weak- eye reads them. There refults therefore a pleafure to 
ly when clothed in a fimple prolaic ftyle, fuch a work the mind and a ftrong attachment to thefe ornaments i 
is a pcem. While that, though it be in verfe, which but this pleafure would be frivolous, and even childifh, ^ 

is of a didadic, dogmatic, or moral nature, and where if it were not attended by areal utility. Verfes were Verfe, 

the objeds are prelentcd in a manner quite fimple, with- invented in the firft ages of the world, merely to though not 
out fidinn, without images or ornaments, cannot be aid and to ftrengthen the memory: for cadence, bar- to 
called poetry, but merely a work in verfe; for the art mony, and efpecially rhyme, afford the greateft affiltar.ee £4 j^^ 01 C 
of reducing thoughts, maxims, and periods into rhyme to the memory that art can invent; and the images, ce iiencics, 
or metre, is very different from the art of poetry. or poetic fidions, that Itrike our fenfes, afiift in graving 

An ingenious fable, a lively and interefting romance, them with fuch deep traces in our minds, as even time 
a comedy, the fnblime narrative of the adions of a hero, itfelf frequently cannot efface. How many excellent 
fuch as the Telemachus of M. Fenelon, though written apophthegms, fentences, maxims, and precepts, would 
in profe, but in meafuied profe, is therefore a work of have been buried in the abyfs of oblivion, if poetry bad 
poetry; becaufe the foundation and the fuperftrudure not preferved them by its harmony? To give more 
are the produdions of genius, as the whole proceeds efficacy to this lively impreffion, the firft poets fung 
from fidion ; and truth itfelf appears to have employed their verfes, and the words and phrafes muft neceffarily 
an innocent and agreeable deception to inftruct with ef- have been reduced, at leaft to cadence, or they could 
ficacy. This is fo tiue, that the pencil alfo, in order to not have been fufceptible of mulical expreffion. One 
pleafe and affed has recourfe to fidion ; and this part of the great excellencies, therefore, though not a ne- 
of painting called the poetic compofition of a piBure. It ceffary conftituent, of poetry, confifts in its being ex- 
is therefore by the aid of fidion, that poetry fo to preffed in verfe. See Part III. 

Part-I, GENERAL PRINCIPLES of the ART. 


Sect. I. Of the EJfenc-e and End of Poetry . 

HE effence of Polite Arts in general, and confe- 
quently of poetryin particular, confifts in expreffion; 
and we think that, to be poetic, the expreffion muft 
neceffarily arifie from fiftion, or invention. (See the ar¬ 
ticle Art, particularly from n° 12. to the end.) This in¬ 
vention, whic is the fruit of happy genius alone, ari- 
fes, 1. From the fubjed itfelf of which we undertake 
to treat : 2. From the manner in which we treat that 
fubjed, or the fpecies of writing of which we make 
ufe : 3. From the plan that we propofe to follow in 
conformity to this manner; and, 4. From the method 
of executing this plan in its full detail. Our firft guides, 
the ancients, afford us no light that can elucidate all 
thefe objeds in general. The precepts which Ariftotle 


lays down, relate to epic and dramatic poetry only : 
and which, by the way, confirms our idea, that anti¬ 
quity itfelf made the effence of poetry to confift in fic¬ 
tion, and not in that fpecies of verfe which is deftitute 
of it, or in that which is not capable of it. But fince 
this art has arrived to a great degree of perfedion ; and 
as poetry, like eledricity, communicates its fire to every¬ 
thing it touches, and animates and embellifhes what¬ 
ever it treats ; there feems to be no fubjed in the uni- 
verfe to which poetry cannot be applied, and which it 
cannot render equally brilliant and pleating. From this 
univerfality of poetry, from its peculiar property of ex¬ 
preffion by fidion, which is applicable to all fubjeds, 
have arifen its different fpecies, of which a particular 
defeription will be given in the fecond part. 

Horace, in a well-known.verfe, has been fuppofed t» 
Y 2 declare 
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Of declare the end of poetry to be twofold, to pleafe, or to 
Invention. i n ft ru a . 

jj j ^ Aut prtfdej'e vclunt, aut di led are poet<z. 

poetry. But Dr Beattie * maintains,, that the ultimate end of 
* Eflays on this art is to pleafe ; inftruftion being only one of the 
MiiAc^ 3W * means ( an< l not always a necelfary one) by which that 
j, art j’ ultimate end is to be accomplifbed. The paflage rightly 
chap, i, underftood, he obferves will not appear to contain any 
thing inconfiftent with this doftrine. The audior is 
there Hating a comparifon between the Greek and Ro¬ 
man writers, with a view to the poetry of the ftage ; and, 
after commending the former for their correftnefs, and 
for the liberal fpirit wherewith they condufted their 
literary labours, and blaming his countrymen for their 
inaccuracy and avarice, lie proceeds thus: “ The ends 
propofed by our dramatic poets (or by poets in ge¬ 
neral) are, to pleafe, to inflruft, or to do both. When 
inftruftion is your aim, let your moral fentences be 
-expreffed with brevity, that they may be readily un¬ 
derftood, and long remembered: where you mean to 
pleafe, let your f. ft ions be comformable to truth, or 
probability. The elder part of your audience (or 
readers) have no relifh for poems that give pleafure only 
without inftruftion ; nor the younger for fuch writings 
as give, inftruftion without pleafure. He only can le- 
cure the univerfal fuffrage in his favour, who blends 
the ufeful with the agreeable, and delights at the fame 
time that be inftrufts the reader. Such are the works 
that bring money to the bookfeller, that pafs into fo- 
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make out his couplet, infmuites, that the gladnefs of Of 
the (liepherd is owing to his fenfe of the utility of thofe bivcntinn. 
luminaries. And this may in part be the cafe : but 
this is not in Homer; nor is it a neceffary confederation. 

It is true, that, in contemplating the material univerfe, 
they who difcern the caufes and effefts of things muft 
be more rapturoufly entertained than thofe who perceive Beattie** 
nothing but fhape and fize, colour and motion. Yet, 
in the mere outfide of Nature's, works, there is a fplendor ■" 
and a magnificence to which even untutored minds can¬ 
not attend without great delight. 

Not that all peafants or all philofophers are equally 
fufceptible of thefe charming impreflxons. It is ftrange 
to obferve the callouinefs of fome men, before whom ajl 
the glories of heaven and earth pafs in daily fucceffio 
without touching their hearts, elevating their fancy, n, 
leaving any durable remembrance. Eveh of thofe who 
pretend to fenfibility, how many are there to whom the 
luftre of the rifing or fetting fun ; the fparkling concave 
of the midnight fky ; the mountain-foreft toffing and 
roaring to the ftorm, or warbling with all the melodies 
of a fummer-evening ; the fweet interchange of hill and 
dale, fhade and funfhine, grove, lawn, and water, which 
an extenfive landfcape offers to the view ; the fcenery- 
of the ocean, fo lovely, fo majeftic, and fo tremendous i 
and the many pleafmg varieties of the animal and vege¬ 
table kingdoms, could never afford fo much real fiitisfac- 
tion, as the fteams and noife of a ball-room, the infipid 
fiddling and fqueaking of an opera, or the vexations and 
wranglings of a card-table ! 


reign countries, and perpetuate the author’s name 
4 'Hor. At. through a long fucceffion of ages f.”—Now, what is 
l’oet.333" the meaning of all this? Whar, but that to the perfection 
347- of dramatic poetry (or, if you pleafe, of poetry in ge¬ 
neral) both found morals and beautiful fiction are re- 
qurfite ? But Horace never meant to fay, that inftruc- 
tion, as well as pleafure, is neceffary to give to any 
compofition the poetical character; or he would not in 
another place have celebrated with fo much affeftion 
and rapture the melting ftrains of Sappho, and the 
t Hor. playful genius of Anacieon —two authors tranfeen- 
Carm.lib.4 dently fweet, but not remarkably inftruftive. We are 
ode 9. f ure> t hat pathos, and harmony, and elevated language, 
§ Hor, Set. were, in Horace’s opinion, effential to poetry $ ; and 
lib i. fat 4. of thefe decorations nobody will affirm that inftruftion 
ver. 4 o. j s the end, who confiders that the mol inftruftive books 
in the world are written in plain profe. 

In fhort, our author has endeavoured by many inge¬ 
nious arguments and illuftrations to eftablifh it as a 
truth in criticifm, that the end of poetry is to pleaje. 
Verfes, if pleafmg, may be poetical, though they con¬ 
vey little or no inftruftion ; but verfes, whofe foie me¬ 
rit it is that they convey inftruftion, are not poeti¬ 
cal. Inftruftion, however, he admits, efpecially in 
poems of length, is neceifary to their perfection, becaufe 
they Would it't be ye feCily agreeable without it. 

Sect. II. Of the Standard of Poetical Inven¬ 
tion. 

6 . 

Poetical Homer’s beautiful defeription of the heavens and 
invention earth, as they appear in a calm evening by the light of 
to be re^u- t ’ le nloon and liars, concludes with this circumftance, 
mHi b l U Shepherd is glad Madame 

t J ’ Dacier, from the turn fhe gives to the paflage in her 

verfion fix me to think, and Pope, in order perhaps to 


But fome minds there are of a different make 5 who, 
even in the early part of life, receive from the contem¬ 
plation of Nature a fpecies of delight which they would 
hardly exchange for any other, and who, as avarice and 
ambition are not the infirmities of that period, would, 
with equal fincerityand rapture, exclaim, 

I care not. Fortune, what you me deny ; 

You cannot rob me of free Nature’s grace ; 

You cannot fhut the windows of the iky, 

Through which Aurora fhows her bright’ning face ; 
You cannot bar my conftant feet to trace 
The woods and lawns by living dream at eve. 

CaJUe of Indolence . 

Such minds have always in them the feeds of true tafte* 
and frequently of imitative genius. At lead, though 
their en’hufialtic or vifionary turn of mind (as the man. 
of the world v, ould call it) fhould not always incline 
them to praftife poetry or painting, we need notfcruple- 
to affirm, that without fome portion of this enthufiafm. 
no perfon ever became a true poet or painter. For he 
who would imitate the works of nature, muft fir’d ac¬ 
curately obferve them; and accurate obfervation is to 
be expefted from thofe only who take great pleafure 
in it. 

lo a mind thus difpofed r.o part of creation is indif¬ 
ferent. In the crowded city and howling wildernefs ; 
in the cultivated province and folkary ifle ; in the 
flowery lawn and craggy mounta’n ; in the murmur of 
the rivulet and in the uproar of the ocean; in the ra¬ 
diance of fummer and gloom of winter -. in the thunder 
of heaven and in the whifper of the breeze; he (till 
finds fomething to rouze or to foothe his imagination, 
to draw forth his affeftions, or to employ his under- 
Ilanding. And from, every mental energy that is not, 

attended. 
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Of attended with pain, and even from fome of thofe that 
I nven tion. are> as moderate terror and pity, a found mind derives 
™~~ v fatisfaffion; exercife being equally neceffaiy to the body 
and the foul, and to both equally productive of health 
and pleafure. 

This happy fenfibility to the beauties of nature fhould 
be cherifhed in young perfons. It engages them to. 
contemplate the Creator in his wonderful works; it pu¬ 
rifies and harmonizes the foul, and prepates itfor moral 
and intellectual difeipline; it fupplies an tndlefs i'ource 
of amufement; it contributes even to bodily health: 
and, as a ftriff analogy fubfifts between material and mo- 
lal beauty, it leads the heart by an eafy tranfition from 
the one to the other; and tints recommends virtue for 
its tranfeendant lovelinefs, and makes vice appear the 
objeCI of contempt and abomination. An intimate ac¬ 
quaintance with the bed; defeviptive poets, Spenfer, Mil- 
ton, and Thomfon, but above all with the divine Geor- 
gic, joined to fome practice in the art of drawing, will 
promote this amiable fenfibility in early years : for then 
the face of nature has novelty fuperadded to its other 
charms, the paffions are not pre-engaged, the heart 
is free from care, and the imagination warm and ro¬ 
mantic. 

But not to infift longer on thofe ardent emotions that 
ftandard of are peculiar to the enthutiaftic difciple of nature, may it 
nature. not b e a {fi rm ed of all men, without exception, or at 
leaf! of all the enlightened part of mankind, that they 
are gratified by the contemplation of things natural, as 
oppofed to unnatural ? Monftrous fights pleafe but for 
a moment, if they pleafe at all; for they derive their 
charm from the beholder’s amazement, wlvch is quickly 
•Brydone’s over - We read indeed of a man of rank in Sicily*, 
Tour in Si- who choofes to adorn his villa with pictures a.id flatues 
tily,let.24, of mod unnatural deformity: but it is a Angular in- 
ftance ; and one would not be much more furprifed to 
hear of aperfon living without food, or growing fat by 
. the ufe of poifon. To fay of any thing, that it is 

contrary to nature , denotes cenfure uid diiguft on the 
part of the fpeaker ; as the epithet natural intimates an 
agreeable quality, and feems for the mod part to imply, 
that a thing is as it ought to be, fuitable to our own 
tade, and congenial w ith our own conditution. Think 
with whatfentiments we fhould perufe a poem, in which 
nature was totally mifreprefented, and principles of 
thought, and of operation fuppofed to take place, re¬ 
pugnant to every thing we had feen or heard of:,—in 
which, for example, avarice and coldnefs were aferibed 
to youth, and prodigality and paffienate attachment to 
the old; in which men were made to aCt at random, 
fometimes according to character, and fometimes con¬ 
trary to it; in which cruelty and envy were productive 
of love, and beneficence and kind affeCtion of hatred ; 
in which beauty was invariably the objeCt of diflike, and 
uglinefs of defire ; in which fociety was rendered happy 
by atheifm and the promifeuous perpetration of crimes, 
and juftice and fortitude were held in univerfal contempt. 
Or think, how we Ihould relifh a painting, where no 
regard was had to the proportions, colours, or any of 
die phyfical laws, of Nature:—where the ears and eyes 
of an'inals were placed in their fhculders ; where the 
fky was green and the grals crimfon ; where trees grew 
with their branches in the earth and their roots in the 
air ; where men were feen fighting after their heads were 
cut off, fiiips failing on the land, lions entangled in ccb- 
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webs, flieep preying on dead carcafes, fillies fporting in 
the woods, and elephants walking on the fea. Could 
fuch figures and. combinations give pleafure, or merit the 
appellation of fublime or beautiful ? Should we hefitate 
to pronounce their author mad ? And are the abfurdities 
of madmen proper fubjeffs either of qmufement or of imi¬ 
tation to reafonable beings ? 

Let it be remarked, too, that though we diftinguilh 
our internal powers by different names, becaufe other- 
wife we could not fpeak of them fo as to be underflood, 
they are all but fo many energies of the fame indiyidual 
mind ; and therefore it is not to be fuppofed, that what 
contradicts an) one leading faculty fhould yield perma¬ 
nent delight to the reft. That cannot be agreeable to 
reafon, which confcience difapproves ; nor can that gra¬ 
tify imagination, which is repugnant to reafon.-Be- 

fuies, belief and acquiefcence of mipd are pleafant, as 
diftruft and dilbelief are painful: and therefore, that 
only can give folid and general falisfaCtion, which has 
fomething of plaufibility in it; fomething which we 
conceive itpoffible for a rational being to believe. But 
no rational being can acquiefce in what is obvioufiy con¬ 
trary to nature, or implies palpable abfurdity. 

Poetry, therefore, and indeed every art whofe end is 
to pleafe, muff be natural ; and if fo, muff exhibit real 
matter of faff, or fomething like it; that is, in other 
words, muff be either according to truth or according 
to verifimilitude. 

And tho’ every part of the material univerfe abounds 
in objeffs of pleafurable contemplation, yet nothing in 
nature fo powerfully touches our hearts., or gives fo great 
variety of exercife to our moral and Intellectual facul¬ 
ties, as man. Human affairs and human feelings are 
univerfally interefting. There are many who have no 
great relifh for the poetry that delineates only irrational 
or inanimate beings; but to that which exhibits the 
fortunes, the characters, and the conduff of men, there 
is hardly any perfon who does not liften with fympathy 
and delight. And hence, to imitate human affion, is 
confideredby Ariftotle as effentialto this art; and muff 
be allowed to be effential to the moft pleating and moft 
inftruftive part of it, Epic and Dramatic compofition. 
Mere deferiptions, however beautiful, and moral reflec¬ 
tion^ however juft, become tirefome, where our paffions 
are not occafionally awakened by feme event that con¬ 
cerns our fellow men. Do not all readers of tafte re¬ 
ceive peculiar pleafure from thofe little tales or epifodes 
with which Thomfon’s deferiptive poem on the Seafons. 
is here and there enlivened ? and are they not fenfible, 
that the thunder-ftorm would not have been half fo in¬ 
terefting without the tale of the two lovers ( Summ. v. 

1171) ; nor the h srveft-fcene, without that cf Palemon 
and Lavinia {Aut.v. 177.); nor the driving fnows, 
without that exquitite picture of a man perifhing among 
them {Winter, v. 276.)? It is much to be regretted, 
that Young did not employ the fame artifice to animate 
his Night-Thoughts. Sentiments and deferiptions may 
be regarded as the pil.ifters, carvings, gildings, ancl 
other decorations of the poetical fabric : but human ac¬ 
tions are the columns and the rafters that give it lia¬ 
bility and elevation. Or, changing the metaphor, we 
may confider thefe as the foul which informs the lovely 
frame; while thofe are little more than the ornaments 
of the body. 

Whether the pleafure we take in things natural, and 
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°f our diflike to what is th$ revcrfe, be the effe< 5 t of habit 
I nven tion. or 0 f conftitution is not a material enquiry. There is 
nothing abfurd in fuppufir.g, that between the foul, in 
its fi' it formation, an i the reft of nature, a mutual har¬ 
mony and fympathy may have been eftablifhed, which 
g experience may indeed confirm, but no perverfe habits 
Habit has could entir-.iy fnbdu.', As no fort of education could 
yrcat m- make man believe the contrary of a iclf evident axiom, 
^'verfriti or recor,c ’* e him to a life of perfect folitude; fo we 
. g lld fhould imagine, that our love of nature and regularity 
fueling,and might dill remain with us in fome degree, though we 
of courfe had been born and bred in the Sicilian villa above- 
rpon mentioned, and never heard any thing applauded but 
poetry. what dcfeived cenfure, nor cenfured but what merited 
applaufe. Yet habit muft be allowed to have a power¬ 
ful influence over the fentiments and feelings of man¬ 
kind : for objects to which we have been long accuf- 
tomed, we are apt to contrail afondnefs: we conceive 
them read']y, and contemplate them with pleafure ; nor 
do we quit our old tracts of fpeculation or practice with¬ 
out reluitancc and pain. Hence in part arifes our at¬ 
tachment to our own profcffions, our old acquaintance, 
our native foil, our homes, and to the very bills, dreams, 
and rocks in our Height ourhood. .It would therefore 
be ftrange, if man, accuftomed as he is from his earlieft 
days to the regularity c f nature, did not contrail a 
2 liking to her productions and principles of operation. 

No ntcef. Yet we neither expeit nor defire, that every human 
fity that invention, where the end is only to pleafe, fhould be an 
the poet exact tranfcript of real cxiftence. It is enough, that the 
IhoHld ex m j n( j aC quiefce in it as probable or plaufible, or fuch as 
r.atare°^ we think might happen without any diredt oppofition to 
the laws of nature :—Or, to fpeak more accurately, it is 
enough that it be confident, either, firft, with general 
experience; or, fecondly, with popular opinion; or, 
thirdly, that it be confident with itfelf, and connected 
with probable circumftances. 

Firft: If a human invention be confident with general 
experience, we acquiefce in it as diffidently probable. 
Particular experiences, however, there may be, fo un¬ 
common, and fo little expedted, that we fhould not ad¬ 
mit their probability, if we did not know them to be 
true. No man of fenfe believes, that he has any like¬ 
lihood of being enriched by the difcovery of hidden trea- 
fure; or thinks it probable, on purchafing a lottery- 
ticket, that he fhall gain the firft prize: and yet great 
wealth has adtually been acquired by fu'h good fortune. 
But we fhould look upon thefe as poor expedients in a 
play or romance for bringing about a happy cataftrophe. 
We expeit that fidtion fhould be more confonant to the 
general tenor of human affairs ; in a word, that notpof- 
iibility, but probability, fhould be the ftandurd of poeti- 
cal invention. 

Fiction fuf- Secondly : Fidtion is admitted as conformable to this 

ficiently ftandard, v hen it accords with received opinions. Thefe 

conform- may be erroneous, but are not often apparent'} repug- 

able to nant t0 na t U re. On this account, and becaufe they are 

n V nr# . familiar to us from our infancy, the mind readily ac- 

when it ac- 

cords with 

received ___ , 

opinions. 


No ntcef. 
fity that 
the poet 
ihould ex 
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quiefees in them, or at leaft yields them that degree of Of 
credit which is neceffary to render them pleafing : hence Inven tion, 
the fairies, ghofts, and witches of Shakefpeare, are ad- ' 
mitted as probable beings ; and angels obtain a place in 
religous pidtures, though we know that they do not: 
now appear in the feenery of real life. A poet who 
fhould at this day make the whole adtion of his tragedy 
depend upon enchantment, and produce the chief events 
by the afhftance of fupernatural agents, would indeed be 
cenfured as tranfgreflrng the bounds of probability, be 
banifhed from the theatre to the nurfery, and con¬ 
demned to write fairy tales inftead of tragedies. But 
Shakefpeare was in no danger of fuch cenfures: In his 
days the doctrine of witchcraft was eftablifhed both by 
law and by the fafhion ; and it was not only unpolite, 
but. criminal, to doubt it. Now indeed it is admitted 
only by the vulgar ; but it does not therefore follow 
that an old poem built upon it fhould not be acceptable 
to the learned themfelves. When a popular opinion has 
long been exploded, and has become repugnant to phi- 
lofophical belief, the fiitions built upon it are ftill ad¬ 
mitted as natural, both becaufe we all remember to have 
kittened to them in childhood with fome degree of cre¬ 
dit, and becaufe we know that they were accounted na¬ 
tural by the people to whom they were firft addrefled ; 
whofe fentiments and views of things we are willing to 
adopt, when, by the power of pleafing defeription, we 
are introduced into their feenes, and made acquainted 
with their manners. Hence we admit the theology of 
the ancient poets, their Elyfium and Tartarus, Scylla 
and Charybdis, Cyclops and Circe, and the reft of thofe 
“ beautiful wonders” (as Horace calls them) which 
were believed in the heroic ages ; as well as the demons 
and enchantments of Taffo, which may be fuppofed to 
have obtained no fmall degree of credit among the Ita¬ 
lians of the 16th century, and are fuitable enough to 
the notions that prevailed univerfally in Europe not long 
before (a). In faft, when poetry is in other refpedts 
true, when it gives an accurate difplay of thofe parts of 
nature about which we know that men in all ages muft 
have entertained the fame opinion, namely, thofe appear¬ 
ances in the vifible creation, and thofe feelings and work¬ 
ings of the human mind, which are obvious to all man¬ 
kind ;—when poetry is thus far according to nature,' we 
are very willing to be indulgent to what is fidtitious in 
it, and to grant a temporary allowance to any fyftem of 
fable which the author pleafes to adopt ; provided that 
he lay the feene in a diftant country, or fix the date to 
a remote period. This is no unreafonable piece of com- 
plaifance ; we owe it.both to the poet and to ourfelves j 
for without it we fhould neither form a right eftimate of 
his genius, nor receive from his works that pleafure 
which they were intended to impart. Let him, how¬ 
ever, take care, that his fyftem of fable be fuch as his 
countrymen and coteniporaries (to whom his work is 
immediately addrelfed) might be fuppofed capable of 
yielding their affent to ; for otherwife we fhould not 
believe him to be in earneft : and let him connect it as 

much 


(a) In the 14th century, the common people of Italy believed, that the poet Dante went down to hell ; that 
the Inferno was a true account of what he faw there ; and that his fallow complexion, and ftunted beard (which 
feetred by its growth and colour to have been too near the fire), were the confequence of his pafling fo much of 
his time in that hot, and fmoky region. See pic ende della IAtcratura del Sig. C. Dcn'ina, cap. 4, 


>-- 



Part I. POE 

Of much as he can with probable circumdances, and make 
Invention, it appear in a feries of events confident with itfelf. 

* “ For (thirdly) if this be the cafe, we (hall admit hif- 

tory as probable, or at lead as natural, and confequently 
be inteieded in it, even though it be not warranted by 
general experience, and derive but deader authority from 
popular opinion. Calyban, in the Temped, would have 
lhocked the mind as an improbability, if we had not been 
made acquainted with his origin, and feen his charafter 
dii'played in a feries of confident behaviour. But when 
we are told that he fprung from a witch and a demon, a 
connexion not contrary to the laws of nature, as they 
were underdood in Shakefpeare’s time, and find his 
P manners conformable to his defcent, we are eadly recon- 
confiftent c '^ ei * t0 ^ ie In the fame fenfe, the Lilliputians 

with itfeif. of Swift may pafs for probable beings; not fo much be- 
caufe we know that a belief in pigmies was once current 
in the world (for the true ancient pigmy was at lead 
thrice as tall as thofe whom Gulliver vifited), but be- 
caufe we find that every circumdance relating to them 
accords with itfelf, and with their fuppofed character. 
It is not the fize of the people only that is diminutive ; 
their country, feas, (hips, and towns, are all in exaft 
proporti n; their theological and political principles, 
their padions, manners, cudoms, and all the parts of 
their conduft, betray a levity and littlenels perfectly 
datable ; and fo fimple is the whole narration, and ap¬ 
parently fo artlefs and fincere, that we fhould not much 
Beattie’s wonder if it had impofed (as we have been told it has) 
Effays, upon fome perlons of no contemptible underbanding. 
w k’P ra » The fame degree of credit may perhaps for the fame rea- 
fons be due to his giants. But when he grounds his 
narrative upon a .ontradiftion to nature : when hepre- 
fents us with rational brutes, and irrational men ; when 
he tells us of horles building houfes for habitation, milk¬ 
ing cows for food, riding in carrh gts, and holding con- 
verlations on the laws and politics of Europe, not ail 
his genius (and he there exerts it to the utmoh) is able 
to reconcile us to fo mondrous a fiction : we may fmile 
at fome of his abfurd exaggerations ; we may be pleafed 
with the energy of dyle, and accuracy of defcription, 
in particular places; and a malevolent heart may tri¬ 
umph in the iatire; but we can never relllli it asafable, 
becaufe it is at once unnatural and felf-contradiftory. 
Swift’s judgment feems to have forfakenhim on this oc- 
cafion : he wallows in nadinefs and brutality : and the 
general run of his fatire is downright defamation. Lu¬ 
cian’s True Hijlory is a heap of extravagancies put to¬ 
gether without order or unity, or any other apparent 
defign than to ridicule the language and manner of grave 
authors. His ravings, which have no better right to 
the name of fable, than a hill of rubbidi has to that of 
palace, are deditnte of every colour of plaufibility. Ani¬ 
mal trees, blips failing in the fky, armies of mondrous 
things travelling between the fun and moon on a pave¬ 
ment of cobwebs, rival nations of men inhabiting woods 
and mountains in a whale’s bffly,—are liker the dreams 
12 of a bedlamite than the inventions of a rational being. 

A Under If we were to profecute this fubjeft any farther, it 
proliahilily WQuld be pr0Der 

to remark, that in fome kind of poe- 
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tical invention a dridter probability is required than in 
others :—that, for indance, Comedy, whether dramatic 
or narrative (b), mud feldom deviate from the ordinary 
courfe cf human affairs, becaufe it eshib ts the manners 
of real and even of familiar life :—that the tragic poet 
becaufe he imitates charafters more exalted and gene¬ 
rally refers to events little known, or long dace pad, 
may be allowed a wider range ; but mud never attempt 
the marvellous fiftion; of an epic mule, becaufe he ad- 
drefles his work, not only to the paffions and imagina¬ 
tion of mankind, but alfo to their eyes and ears, which 
are not eafily impofed on, and refufe to be gratified will 
any reprefentation that does not come very near the 
truth :—that the epic poem may claim dill ampler pri¬ 
vileges, becaufe its fiftions are not fubjeft to the feru- 
tiny of any outward fenfe, and becaufe it conveys in¬ 
formation in regard both to the highed human charac* 
ters, and the moll important and wonderful events, an i 
alfo to the affairs of unfeen worlds and fuperior beings. 
Nor would ic be improper to obferve, that the feveral 
fpecies of comic, of tragic, of epic compofition,are not 
confined to the fame degree of probability; for that 
farce may be allowed to be lefs probable than the iegu- 
lar comedy ; the mafque than the regular tragedy; and 
the mixed epic, fuch as the Fairy Queen, and Orlando 
Furiofo, than the pure epopee of Hunter, Virgil, and 
Milton. But this part of the fubjeft feems not to re¬ 
quire further illudration. Enough has been faid to 
fhow, that nothing unnatural can pleafe ; and that there¬ 
fore poetry,, whole end is to pleafe, mud be according to 
nature. 

And if fo, it mud be either according to real na¬ 
ture, or according to nature fomewhat different from 
the reality. 
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Sect. Ill, Of the Syjlem of Nature exhibited ly 
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To exhibit real nature is the bufinefs of the hidor’an ; 
who, if he were driftly to confine himfelf to his own 
fphere, would never record even the minuted circum¬ 
dance of any fpeech, event, or defcription, which was 
not warranted by diffident authority. It has been the Hiftorians 
language of critics in every age, that the hidorian ought embellifh 
to relate nothing as true which is falfe or dubious, and their worka 
to conceal nothing material which he knows to be true. b y fitSlinn » 
But it is to be doubted whether any writer of profane tc 

hidory has ever been fo fcrupulous. Thucydides him- £ 
felf, who began his hidory when that war began which 
he records, and who let down every event foon after ic 
happened, according to the mod authentic information, 
feems, however, to have indulged his fancy not a little 
in his harangues and deferiptions, particularly that of 
the plague of Athens: and the fame thing has been 
praftifed, with greater latitude, by Livy and Tacitus, 
and more or lefs by all the bed hiftorians both ancient 
and modern. Nor are they to be blamed for it. By 
thefe improved or invented fpeeches, and by the heigh t- 
enings thus given to their deferiptions, their work be¬ 
comes more intereding, and more ufeful; nobody is de¬ 
ceived* 


of poetry ___ 

than ill 

*therj, ( b) Fielding’s Tom Jones, Amelia, and Jfeph Andrews , are examples of what may be called the Epic or Narra¬ 
tive Comedy, or more properly perhaps the Comic Epopee. 
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Of ceived, and'hidorical truth is not materially affeCted. A 
N.mire in medium is however, to be obferved in this, as in other 
l-’oetry. When the hidorian lengthens a defcription in¬ 

to a detail of fictitious events, as Voltaire has done in 
his account of the battle of Fontenoy, he lofes his cre¬ 
dit with us, by raifing a fofpicion that he is more in¬ 
tent upon a pretty (lory than, upon the truth. And 
■we are difgufted with his infincerity, when, in defiance 
even of verifimilitude, he puts long elaborate orations in 
the mouth of thofe, of whom we know either from the 
circumftances that they could not, or from more authen¬ 
tic'records that they did not, make any fuch orations ; 
as Dionyfius of Halicarnaflus has done in the cafe of 
Volumnia haranguing her fon Coriolanus, and Flavius 
Jofephus in that of Judah addrefling his brother as 
viceroy of Egypt. From what thefe hidorians relate, 
one would conjecture that the Roman matron had du- 
died at Athens under fome long-winded rhetorician, and 
tli at the Jewifli patriarch mud have been one of the 
mod flowery orators of antiquity. But the 'fictitious 
part of hidory, or of dory-telling, ought never to take 
up much room ; and mud be highly blameable when it 
leads into any midake either df fads or of characters. 

Now, why do hidorians take the liberty to embellifh 
their works in this manner : One reafon, no doubt is, 
'that they may difplay tlieir talents in oratory and narra- 
I4 tion : but the chief reafon, as hinted already, is, to ren¬ 
in fome de- der their compofition more agreeable. It would feem, 
gree poe- then, that fomething more pleafing than real nature or 
tical, 'fomething which ihall add to the pleafing qualities of 
real nature, may be devifed by human fancy. And this 
may certainly be done. And this it is the poet’s bufi- 
'liefs to do. And when this is in any degree done by 
the hidorian, his narrative becomes in that degree poe¬ 
tical. 

The pdflibility of thus improving upon nature mud 
be obvious to every one. When we look at a land- 
fcape, we can fancy a thoufand additional embellifli- 
Ueattie’s ments. Mountains loftier and more piCturefque ; rivers 
Effays, more copious, more limpid, and more beautifully wind- 
chap. ii. ing ; fmoother and wider lawns ; valleys more richly 
diverfified ; caverns and rocks more gloomy and more 
ftupendous ; ruins more majeftic ; buildings more mag¬ 
nificent ; oceans more varied with iflands, more fplendid 
with (hipping, or more agitated by ltorm, than any we 
have ever feen—it is eafv for human imagination to con¬ 
ceive. Many things in art and nature exceed expecta¬ 
tion ; but nothing fenfible tranfcends or equals the ca¬ 
pacity of thought:—a driking evidence of the dignity 
of the human loul ! The fined woman in the world ap¬ 
pears to every eye fufceptible of improvement, except 
perhaps to that of her lover. No wonder, then, if in 
poetry events can be exhibited more com paid, and of 
Poets em- more pleafing variety, than thofe delineated by the hi- 
bellilh na- ' dorian, and fceries of inanimate nature more dreadful or 
ture itfelf, more lovely, and human characters more fublime and 
more exquifite, both in good and evil. Yet dill le't 
nature fupply the gtound-work and materials, as well as 
the dandard, of poetical fiction. The mod expert paint¬ 
ers ufe a layman, or other vifible figure, to direCt their 
hand and regulate their fancy. Homer himfelf founds 
his two poems on authentic tradition; and tragic as 
well as epic poets have followed the example. The 
"writers of romance, too, are ambitious to interweave true 
adventures with their fables; and when it can be conve- 
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niently dene, to take the outlines of their plan from Of 
real life. Thus the tale of Robinfon Crufoe is founded N ature >" 
on an incident that actually befel one Alexander Sel- ^ 0ctt T* 
kirk, a fea-faring man, who lived feveral years alone in 
the ifland of Juan Fernandes: Smollet is thought to 
have given us feveral of his own adventures in the hif- 
tory of Roderic Random : and the chief characters in 
Tom Jones, Jofeph Andrews, and Pamela, are faid to 
have been copied from real originals. Dramatic co¬ 
medy, indeed, is for the mod part purely fictitious : for 
if it were to exhibit real events as well as prefent man¬ 
ners, it would bceome too perfonalto be endured by a 
well-bred audience, and degenerate into downright 
abufe; which appears to have been the cafe with the 
old comedy of the Greeks*. But in general, hints ta-* Compare 
ken from real exiflence will be found to give no little Hor. fib, r. 
grace and (lability to fiction even in the mod fanciful 1 j at ‘ 4 ' ve . r jj 
poems. Thofe hints, however, may be improved by the Ar p'J™ 
poet’s imagination, and fet off with every probable verf. *81.- 
ornament that Can be devifed, confidently with the de- 285. 
fign and genius of the work ; or, in other words, with 
the fympathies that tire poet means to awaken in the 
mind of his reader. For mere poetical ornament, when 
it fails to intered the affections, is not only ufelefs, 
but improper ; all true poetry being addrefled to the 
heart, and intended to give pleafure by railing or lbotli- 
ing the paflions ;—the only effectual way of pleafing a 
rational and moral creature. And therefore we would 
take Horace’s maxim to be univerfal n poetry : “ Non 
fatis eft,pulchra ejfe, poeWata ; dulcia .Junto:” “ It is not 
enough that poems‘be beautiful; let them alfo be ajfeS- 
ing — For that this is the meaning of the word dulcia 
in this place, is admitted by the bed interpreters, and is 
indeed evident from the context f. ■)■ Hor. Ar. 

That the fentiments and feelings of percipient beings, l'oet. verf. 
when exprefled in poetry, "fliould call forth our affee- 9C —10 °* 
tions, is natural enough ; but can deferiptions of inani- 
"mate things all’o be made affeCtirtg ? certainly they can : f c Hbaeven 
and the more they affeCt, the more they pleafe us, and things in- 
the more poetical we allow'them to be. Virgil’s Geor- animate [a 
gic is a noble fpecimen (and indeed the nobled in the astomake 
world) of this fort of poetry. His admiration of ex- 
ternal nature gains upon a reader of tade, till it rife to te ms ’ 
perfect emhufiafm. The following obfervations will per¬ 
haps explain this matter. 

Every thing in nature is complex in itfelf, and bears 
innumerable relations to other things ; and may there¬ 
fore be viewed in an endlefs variety of lights, and con- 
fequently deferibed in an endlefs variety of ways. Some 
deicriptions are good, and Others bad. An hidorical 
defcription, that enumerates all the qualities of any ob¬ 
ject, is certainly good, becaufe it is true; but may be 
as unaffeCting as a logical definition. In poetry, no un- 
affeCling defcription is good, however conformable to 
truth : for here we expeCt not a complete enumeration 
of qualities (the chief end of the art being to pleafe), 
but only fuch an enumeration as may give a lively and 
intereding idea. It is not memory, or "the knowledge 
of rules, that can qualify a poet for this fort of defcrip¬ 
tion ; but a peculiar lhelinefs of fancy and fenlibility 
of heart, the nature vvheretf we may explain by its 
effects but we cannot lay down rules for the attain¬ 
ment of it. 

When our mind is occupied by any emotion, we na¬ 
turally ufe words and meditate on things that are fult- 

able 
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Of able to it and tend to encourage it. If a man were to 
Nature in wr |t e a letter when he is very angry, there would pro- 
Poctry, bably be fomething of vehemence or bitternefs in the 
ftyle, even though the perfon to whom he wrote were 
not the objeft of his anger. The fame thing holds true 
of every other drong pafficn or emotion :—while it pre¬ 
dominates in the mind, it gives a peculiarity to our 
thoughts, as well as to our voice, gefture, and counte¬ 
nance : And hence we exped, that every perfonage in¬ 
troduced in poetry Ihould fee things through the me- 
17 dium of his ruling paffion, and that his thoughts and 
Every per- language Ihould be tin&ured accordingly. A melan- 
fon intro- c holy man walking in a grove, attends to thofe things 
duced in that fuit and encourage his melancholy ; die fighing of 
Ihould fee the wind in the trees, the murmuring of waters, the 
tilings darkness and folitude of fhades : A cheerful man in the 
through the fame place, finds many fubje&s of cheerful m.dira- 
niedium of tion, in the finging of birds, the brifk motions of the 
his ruling b a bbling dream, and the livelinefs and variety of the ver- 
r ' dure. Perfons of different characters, contemplating 
the fame thing, a Roman triumph, for indance, feel dif¬ 
ferent emotions, and turn their view to different objects. 
One is filled with wonder at fuch a difplay of wealth and 
power; another exults in the idea of conqued, and pants 
for military renown ; a third, ftunnedwith clamour, and 
harafl'ed with confufion, withes for filence, fecurity, and 
Beattie’s folitude ; one melts with pity to the vanquifhed, and 
Efiays, makes many a fad reflection upon the infignificance of 
utfupra, | worldly grandeur, and the uncertainty of human things; 

while the buffoon, and perhaps the philofopher, cen- 
fiders the whole as a vain piece of pageantry, which by 
its. folemn procedure, and by the admiration of fo many 
people, is only rendered the more ridiculous :—and each 
of thefe perfons would defcribe it in a way fuitable to 
his own feelings, and tending to raife the fame in others. 
We fee in Milton’s Allegro and Penforofo, how a dif¬ 
ferent call of mind produces a variety in the manner of 
conceiving and contemplating the fame rural fcenery. 
In the former of thefe excellent poems, the author per- 
fonates a cheerful man, and takes notice of thofe things 
in external nature that are fuitable to cheerful thoughts, 
and tend to encourage them : in the latter, every objeCt 
defcribed is ferious and folemn, and productive of calm 
reflection and tender mlancholy : and we fhould not 
be eafily perfuaded, that Milton wrote the firlt under 
the influence of forrow, or the fecond under that of 
gladnefs. We often fee an authors’s character in his 
works, and if every author were in earned when he 
writes, we fhould oftener fee it. Thomfon was a man 
of piety and benevolence, and a warm admirer of the 
beauties of nature ; and every defcription in his delight¬ 
ful poem on the feafons tends to raife the fame laudable 
affeCtionsdn his reader. The parts of nature that at¬ 
tract his notice are thofe which an impious or hard¬ 
hearted man would neither attend to, nor be affeCted 
•with, at lead in the fame manner. In Swift we fee a 
turn of mind very different from that of the amiable 
Thomfon ; little relifh for the fublime or beautiful, and 
a perpetual fucceffion of violent emotions. All hispic-- 
Vol. XV.. 
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tures of human life feem to fhow, that deformity and 
meannefs were the favourite objects of his attention, and 
that his foul was a condant prey to indignation (c), 
difgud, and other gloomy paffions, arifingfrom fuch a 
view of things. And it is the tendency of almod all 
his writings (though it was not always the author’s de- 
fign), to communicate the famepaffions to his reader 1 
infomuch that notwithdanding his erudition and know¬ 
ledge of the world, his abilities as a popular orator and 
man of bufinefs, the energy of his dyle, the elegance of 
fome of his verfes, and his extraordinary talents in wit 
and humour, there is reafon to doubt, whether by ftu- 
dying his works any perfon was ever much improved in 
piety or benevolence. 

And thus we fee, how the compofitions of an inge¬ 
nious author may operate upon the heart, whatever be 
the fubject. The affections that prevail in the author 
himfelf, direft his attention to objects congenial, and 
give a peculiar bias to his inventive powers, and a pe¬ 
culiar colour to his language. Hence his work as well 
as face, if nature is permitted to exert herfelf freely in 
it, will exhibit a picture of his mind, and awaken cor- 
refpondent fympathies in the reader. When thefe are- 
favourable to virtue, which they always ought to be, 
the work will have that fweet pathos to which Horace 
alludes in the paffage above mentioned ; and which we 
fo highly admire, and fo warmly approve, even in thofe 
parts of the Georgic that defcribe inanimate nature. 

Horace’s account of the matter in quedion differs not 
from vrhat is here given., “ It is not enough (fays he*) *Ar. Poet,, 
that poems be beautiful; let them be affeCting, and v.99 —iii„ 
agitate the mind with whatever paffions the poet wifhes 
to impart. The human countenance, as it fmiles on 
thofe who fmile, accompanies alfo with fympathetic 
tears thofe who mourn. If you would have me weep, 
you mud fird weep yourfelf; then, and not before, ihall 
I be touched with your misfortunes.—For nature fird 
makes the emotions of our mind correfpond with our 
circumdances infufing real joy, forrow, or refentment, ' 
according to the occafion : and afterwards gives the 
true pathetic utterance to the voice and language.” 

This doClrine, which concerns the orator and the player 
no lefs than the poet, is dri&ly philofophical, and equal¬ 
ly applicable to dramatic, to deferiptive, and indeed to 
every fpecies of intereding poetry.. The poet’s fenfibi- 
lity mud fird of all engage him warmly in his fubjeA, 
and in every part of it; otherwife he-will labour in vain 
to intered the reader. If he would paint external na¬ 
ture, as Virgil and Thomfon have done, fo as to make 
her amiable to others, he mud fird be enamoured of her 
himfelf ; if he would have his heroes and heroines fpeak 
the language of love or forrow, devotion or courage, am¬ 
bition or anger, benevolence or pity, his heart mud be 
fufceptible of thofe emotions, and in fome degree feel 
them, as long at lead as he employs himfelf in framing 
words for them ; being affured, that 

He bed Ihall paint them who can feel them mod. 

Rope’s Eloifa,v. 366. 

Z The. 


(c) For part of this remark we have his own authority, often in his letters,and very explicitly in the Latin 
epitaph which he compofed for himfelf;:—“ ubi feva. indignatio ulteriu$.cor lacerare nequit.” See his laJiwjH 
and tejlemept. 
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The true poet, therefore, muft not only ftudy nature, 
and know the reality of tilings, but muft alfo poffefs 
fancy to invent additional decorations ; judgment, to 
direct him in the choice of fuch as accord with verifi- 
militude; and fenftbility, to enter with ardent emotions 
into every part pf his fubjeft, fo as to transfufe into 
every part of his work a pathos and energy fufficient to 
raife correfponding emotions in the reader. 

The hiftorian and the poet (fays Ariftotle *) dif¬ 
fer in this, that the former exhibits things as they are, 
the latter as they might be j”—i. e. in that ftate of per¬ 
fection which is confident with probability, and in which, 
for the fake of our own gratification, we willi to find 
them. If the poet, after all the liberties he is allowed 
to take with the truth, can produce nothing more ex- 
quifite than is commonly to to be met with in hiftory, his 
reader will be difappointed and diffatisfied. Poetical re- 
prefentatioiis muft therefore be framed after a pattern of 
the higheft probable perfection that the genius of the 
work will admit:—external nature muil in them be 
more pifturefque than in reality; action more animated; 
fentiments more expreffive of the feelings and character, 
and more fuitable to the circumftances of the fpeaker; 
perfonages better accomplilhed ill. thofe qualities that 
raife admiration, pity, terror, and other ardent emo¬ 
tions ; aftd events more compact, more clearly connect¬ 
ed with caufes and confequences, and unfolded in an 
order more flattering to the fancy, and more intereiling 
to the paffions. But where, it may be faid, is this pat¬ 
tern of perfection to be found? Not in real nature; 
otherwife hiftory, which delineates real nature, would 
alfo delineate this pattern of perfection. It is to be 
found only in the mind of the poet; and it is ima¬ 
gination, regulated by knowledge, that enables him to 
form it. 

In the beginning of life, and while experience is con¬ 
fined to a fmall circle, we admire every thing, and are 
pleafed with very moderate excellence. A peafant thinks 
the hall of his landlord the fineft apartment in the uni- 
verfe, liftens with rapture to the ftrolling ballad-finger, 
and wonders at the rude wooden cuts that adorn his 
ruder compofilions. A child looks upon his native vil¬ 
lage as a town; upon the brook that runs by as a ri¬ 
ver ; and upon the meadows and hills in the neighbour¬ 
hood as the moft fpacious and beautiful that can be. 
But when, after long abfence, he returns in his de¬ 
clining years, to vifit, once before he die, the dear fpot 
that gave him birth, and thofe feenes whereof he re¬ 
members rather the original charms than the exact pro¬ 
portions ; how is he difappointed to find every thing fo 
debafed and fo diminifiied ! The hills feem to have.iunk 
into the ground, the brook to be dried up, and the vil¬ 
lage to be forfaken of its people; the parifh church, 
iftripped of all its fancied magnificence, is become low., 
gloomy, and narrow; and the fields are now only the 
miniature of what they were. Had he never left this 
fpot, his notions might have remained the fame as at 
firft ; and had he travelled but a little way from it, they 
would not perhaps have received any material enlarge¬ 
ment. It feems then to be from obfervation of many 
things of the fame or fimilar kinds, that we acquire the 
talent of forming ideas more perfect than the real ob¬ 
jects that lie immediately around us: and thefe ideas we 
may improve gradually more and more, according to the 
vivacity of our mind,, and extent of our experience, t il at 
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laft we come to raife them to a degree of perfection fu- Of 
perior to any thing to be found in real life. There can- Nature in 
not fure be any myftery in this doctrine ; for we think Poetry. 
and fpeak to the fame purpofe every day. Thus nothing 
is more common than to fay, that fuch an auift excels 
all we have ever known in his profeffion, and yet that 
we can ftill conceive a fuperior performance. A me- 
ralift, by bringing together into one view the feparate 
virtues of many perfons, is enabled to lay down a fyf- 
tem of duty more perfect than any he has ever feen ex¬ 
emplified in human conduCt. Whatever be the emo¬ 
tion the poet intends to raife in his reader, whether ad¬ 
miration or terror, joy or forrow ; and whatever be the 
objeCt he would exhibit, whether Venus or Tifiphone, 

Achilles or Therfites, a palace or a pile of ruins,' a 
dance or a battle; he generally copies an idea of his 
own imagination: confidering each quality as it is 
found to exift in feveral individuals of a fpecies, and 
thence forming an affemblage more or lefs perfect in its 
kind, according to the purpofe to which he means to 
apply it. _ 2I 

Hence it would appear, that the ideas of poetry are Poetical 
rather general than Angular ; rather cnlleCled from the concep- 
exarni nation of a fpecies or clafs of things, than copied tions mu ^ 
from an individual. And this, according to Ariftotle, S enera * 
is in fa&t the cafe, at leaft for the moft part; wh.nce 
that critic determines, that poetry is fomething more 
exquifite and more philofophical than hiftory *. The hi- * Poetic, 
ftorian may deferibe Bucephalus, but the poet delineates § 9 - 
a war-horfe ; the former muft have feen the animal he 
fpeaks of, or received authentic information concern¬ 
ing it, if he mean to deferibe it hiftorically; for the 
latter, it is enough that he has feen feveral animals 
of that fort. The former tells us, what Achilles ac¬ 
tually did and laid ; the latter, what fuch a fpecies of 
human character as that which bears the name of Achil¬ 
les would probably do or lay in certain given circum¬ 
ftances. 

It is indeed true, that the poet may, and often does, 
copy after individual objects. Homer, no donbt, took 
his characters from the life; or at leaft, in forming 
them, was careful to follow tradition as far as the na¬ 
ture of his plan would allow. But he probably took 
the freedom to add or heighten fame qualities, and 
take away others; to make Achilles,’ for example, 
llronger, perhaps, and more impetuous, and more emi¬ 
nent lor filial affection, and Hector more patriotic and 
more amiable than he really was. Tf he had not done 
this, or fomething like it, his work would have been 
rather a hiftory than a poem ; would have exhibited 
men and things as they were, and not as they might 
have been ; and Achilles and Heftor would have been the 
names of individual and real heroes ; whereas, according 
to Ariftotle, they are rather to be confidered as two 
diftinft modifications or fpecies of the heroic character. 
Shakefpeare’s account of the cliffs of Dover comes fo 
near the truth, that we cannot doubt of its having been 
written by one who had feen them t but he who takes 
it for an exact hiftorical defeription, will be furprifed 
when he comes to the place, and finds thofe cliffs not 
half fo loity as the poet had made him believe. An 
hiftorian would be to blame for fuch amplification ; 
becaufe, being to deferibe an individual precipice, he 
ought to tell us juft what it is ; which if he did, the 
delcription would fuit that place, and perhaps no other 
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POE 


Of in the whole world. But the poet means only to give 
Nature in an idea of what fuch a precipice may be ; and therefore 
_ l>oe J r y- his defcription may perhaps be equally applicable to 
many fuch chalky precipices on the fea-ihore. 

This method of copying after general ideas formed 
by the artill from obiervation of many individuals, di- 
ftinguifhes the Italian and all the diblime painters, 
from the Dutch and their imitators. Thefe give tis 
bare nature, with the imperfections and peculiarities 
of individual things or perfons; but thofe give nature 
improved as far as probability and the deiign of the 
piece will admit. Tcnieres and Hogarth draw faces, 
and figures, and dreffes, from real life, and prefent man¬ 
ners ; and therefore their pieces mud in l'ome degree 
lofe the cffeCt, and become aukwurd, when the prefent 

x% fafhions become obfolete.-Raphael and Reynolds 

In order to take their m@dels from general nature, avoiding, as 
pleafe all far as polhblc, (at lead in all their gieat performances), 
countries *^ofe peculiarities that derive their beauty from mere 
fafhion; and therefore their works mull give pleafure, 
and appear elegant, as long as men are capable of form¬ 
ing general ideas, and of judging from them. The 
lad-mentioned incomparable artid is particularly ob- 
fervant of children, whofe looks and attitudes, being 
lefs under the controul of art and local manners, are 
more charadteridical of the fpecies than thofe of men 
•* and women. This field of obfervation has fupplied 
him with many fine figures, particularly that mod ex- 
quifite one of Comedy, draggling for and winning (for 
who could refill her!) the affections of Garrick:—a 
figure which could never have occurred to the imagi¬ 
nation of a painter who had confined his views to 
grown perfons looking and moving in all the forma¬ 
lity of polite life;—a figure which in all ages and coun¬ 
tries would be pronounced natural and engaging ;— 
whereas thofe human forms that we lee every day bow¬ 
ing and courtdying, and ftrutting, and turning out 
their toes fecMtdum artem , and dreffed in ruffles, and 
wigs andflounces,and hoop-petticoats, and full-trimmed 
fuits, would appear elegant no further than the prefent 
fafhions are propagated, and no longer than they remain 
unaltered. 

The period There is, in the progrefs of human fociety, as well 
in the pro- as of human life, a period to which it is of great im- 
grefs of.hu- portance for the higher order of poets to attend, and 
tTwhich ^ f rom which they will do well to take their characters, 
•picaud and manners, and the era of their events; namely, 
tragic po- that wherein men areraifed above favage life, and con¬ 
ets fl-.ould fiderably improved by arts, government, and conver- 
attend, fation ; but not advanced fo high in the afeent towards 
politenefs, as to have acquired a habit of difguifing 
their thoughts and paffions, and of reducing their be¬ 
haviour to the uniformity of the mode. Such was the 
period which Homer had the good fortune (as a poet) 
to live in, and to celebrate. This is the period at which 
the manners of men are moll piftureique, and their 
adventures mofl romantic. This is the period when 
the appetites unperverted by luxury, the powers unen- 
fc'rvaied by effeminacy, and the thoughts dilengaged 
from artificial reftraint, will, in perfons of fimilar dif- 
pofitions and circumfiances, operate in nearly the fame 
■way and when, confequently, the characters of par- 
tieffiar men will approach to the nature of poetical or 
general ideas, and, if well imitated, give pleafure to the 
whole, or at lead to a great majority of mankind. 


tragic po¬ 
ets iliould 
attend, 


But a character tinctured with the fafhions of polite life Of Poetical 
would no: be fo generally interefting. Like a human .Character*, 
figure adjuded by a modern dancing-mafter, and dref¬ 
fed by a modern tailor, it may have a good effect in 
fatire, comedy, or farce : but if introduced into the 
higher poetry, it would be admired by thofe only who 
had learned to admire nothing but prefent fafhions, 
and by them no longer than the prefent falhions lad¬ 
ed ; and to all the rcit of the world would appear auk- 
ward, unaffefling, and perhaps ridiculous. But A- 
chilles and Sarpedon, Diomede and HeCtor, Neftor 
and Ulyffes, as drawn by Homer, mud in all ages, in¬ 
dependently on fafhion, command the attention and ad¬ 
miration of mankind, Thefe have the qualities that 
are univerfidly known to belong to human nature ; 
whereas the modern fine gentleman is didinguifhed by 
qualities that belong only to a particular age fociety, 
and corner of the world. We ipeak not of moral or 
intellectual virtues, which are objects of admiration to 
every age ; but of thofe outward accomplifhments, and 
that particular temperature of the paffions; which form 

the mod perceptible part of a human character.- 

As, therefore, the politician, in difeuffing the rights of 
mankind, mud often allude to an imaginary date of na¬ 
ture ; fo the poet who intends to raife admiration, pity, 
terror, and other important emotions, in the generality 
of mankind, efpecially in thofe readers whofe minds are 
mod improved, mud take his pictures of life and man¬ 
ners, rather frc.m the heroic period we now fpeak of, 
than from the ages of refinement; and mud therefore 
(to repeat the maxim of Aridotle) “ exhibit things, not 
as they are, but as they might be.” 

Sect. IV. Of Poetical Characters* 

, *4 

Horace feems to think, that a competent know- Requifitea- 
ledge of moral philofophy will fit an author for affign- t0 the deb- 
ing the fuitable qualities, and duties to each poetical neat ‘ on 
perfonage: (Art. Poet. v. 309,-3.16.). The maxim drafts**, 
may be true, as far as mere morality is the aim of 
the poet; but cannot be underdobd to refer to the deli¬ 
neation of poetical characters in general: for a thorough 
acquaintance with all the moral philofophy in the world 
would not have enabled Blackmore to paint fuch a per¬ 
fonage as Homer’s Achilles, Shakefpeare’s Othello, or 
the Satan oi Paradife Lod. To a competency of mo¬ 
ral fcience, there mud be added an extenfive knowledge: 
of mankind, a warm and elevated imagination, and the 
greated fendbility of heart, before a genius can be 
formed equal to fo difficult a talk. Horace is in¬ 
deed fo fenfible of the danger of introducing a new 
character in poetry, that he even diicourages the at¬ 
tempt, and advifes the poet rather to take his perfons, 
from the ancient authors, or from tradition : Ibid. v. 

119.—130.. 

To conceive the idea of a good man, and to invent 
andfupport a great poetical character, are two very 
different things, however they may feem to have been 
confounded by fome late critics. The fird is eafy to 
any perfon fufficiently indruCted in the duties of life : 
the lad is perhaps of all the efforts of human genius 
the mod difficult; fo very difficult., that, though at¬ 
tempted by many, Homer, Shakefpeare, and Milton,, 
are aimed the only authors who have fucceeded in it. 

But characters pf perfect virtue arc not the mod pro- 

Z i gey 


« 



«8o 


P O E R Y. 


Of Poetical per for poetry. It Teems to be agreed, that the Deity 
Characters fl lou id no t be introduced in the machinery of a poe- 
■—v tie d fable. To aferibe to him words and actions of 

our own invention, feems very unbecoming; nor can 
a poetical defeription, that is known to be, and mull 
2j of r.eceffity be, infinite y inadequate, ever fatisfy the 

Wh-ch, human mind. Poetry, according to the bed critics, 

vated 6 6 * ' s an * m ' ltat ^ on °f human aCtion; and therefore poeti- 
Ihould par- ca ^ characters, though elevated, fhould dill partake of 
take of the the paffions and frailties of humanity. If it were not 
Trailties of for the vices of fome principal perfonages, the Iliad 
humanity ; W ould not be either fo inlereding or fo moral: the 
mod moving and mod eventful parts of the iEaeid are 
thofe that deferibe the effects of unlawful paffion:— 
the mod indruCtive tragedy in the world, we mean 
Macbeth, is founded in crimes of dreadful enormity: 
—and if Milton had not taken into his plan the fall of 
our fird parents, as well as their date of innocence, 
his divine poem mud have wanted much of its pathos, 
and could not have been (what it now is) fuch a trea¬ 
sure. of important knowledge, as no ofher uninfpired 
writer ever comprehended in fo fmall a compafs.—— 
Virtue, like truth, is uniform and unchangeable. We 
may anticipate the part a good man will a Cl in any gi¬ 
ven circumdances ; and therefore the event that de¬ 
pends on fuch a man mud be lefs furprifing than thofe 
which proceed from paffion; the viciffitudes whereof 
it is frequently impoffible to forefee. From the vio¬ 
lent temper of Achilles, in the Iliad, fpring many great 
incidents; which could not have taken place, if he had 
been calm and prudent like Ulyffus, or pious and pa- 
tritotic like Eneas :—his rejection of Agamemnon’s of¬ 
fers, in the ninth book, arifes from the violence of his 
refentment; his yielding to the requed of Patroclus, 
in the 16th, from the violence of his friendffiip (if we 
may fo fpeak) counteracting his refentment; and his 
redoring to Priam the dead body of HeCtor, in the 
24th, from the violence ofhis affeCtion to his own aged 
father, and his regard to the command of Jupiter, coun¬ 
teracting, in fome meafure, both his forrow for his 
friend, and his third for vengeance.-Befides, ex¬ 

cept where there is fome degree of vice, it pains us too 
exquifitely to fee misfortune; and therefore poetry 
would ceafe to have a pleafurable influence over our ten¬ 
der paffions, if it were to exhibit virtuous characters only. 
And as in life, evil is neceffary to our moral probation, 
and the poffibility of error to our intellectual improve- 
. ment; fo bad or mixed characters are ufeful in poetry, 
to give to the good fuch oppofition, as puts them upon 
difplaying and exercifing their virtue. 

"Whim the All thofe perfonages, however, in whofe fortune 
perfonages the ,poet means that we fhould be intereded, mud have 
in whole agreeable and admirable qualities to recommend them 
fate the t0 our re g ar j. And perhaps the greated difficulty in 
that we ln? the art lies in fuitably blending thofe faults which the 

fhould be 
intereded 


poet finds it expedient to give to any particular hero, Of Poetical 
with fuch moral, intellectual, or coporeal accomplifh- Character*, 
merits, as may engage our elleem, pity, or adrrira- v 
tion, without weakening our hatred of vice, or love 
of virtue. In mod of our novels, and in many of our 
plays, it happens unluckily, that the hero of the piece 
is fo captivating, as to incline us to be indulgent to 
every part of his character, the bad as well as the 
good. But a great mader knows how to give the pro¬ 
per direction to human fenfibility ; and, without any 
perverfion of our faculties, or any confufion of right 
and wrong, to make the fame perfon the objeCt of 
very different emotions, of pity and hatred, of admi¬ 
ration and horror. Who does not edeem and admire 
Macbeth for his courage and generality ! who does 
not pity him when befet with all the terrors of a preg¬ 
nant imagination, fuperditious temper, and awakened 
confcience ? who does not abhor him as a monder of 
cruelty, treachery and ingratitude ? His good quali¬ 
ties, by drawing us near to him, make us, as it were, 
eye-witneffes of his crime, and give us a fellow-feel¬ 
ing of his remorfe ; and therefore, his example cannot 
fail to have a powerful effeCt in cherifhing our love of 
virtue, and fortifying our minds againft criminal im- 
preffions: whereas, h; d he wanted thofe good quali¬ 
ties, we fhould have kept aloof from his concerns, or 
viewed them with a fuperficial attention ; in which cafe 
his example would have had little more weight than 
that of the robber, of whom we know nothing, but 
that he was tried, condemned, and executed, Satan, 
in Paradife Lod, is a character drawn and fupported 
with the mod confummate judgement. The old furies 
and demons, Hecate, Tifiphono, AleCto, Megara, are 
objects of unmixed and unmitigated abh rrence ; Ti- 
tyus, Ei celadus, and their bretbern, are remarkable 
for nothing but impiety, deformity, and vaflnefs of fize ; 

Pluto is, at bed an infipid perlonage ; Mars, a hair¬ 
brained ruffian; Taffo’s infernal tyrant, an ugly and 
overgrown monfler: But in the Miltonic Satan, we 
are forced to admire the majedy of the ruined arch¬ 
angel, at the fame time that we deted the unconquera¬ 
ble depravity of the fiend. “ But, of all poetical cha- Beattie’* 
raCters, (fays the elegant critic from whom we are Eflays. 
extracting), the Achilles of Homer (d) feems to me 
the mod exqrifite of invention, and the mod highly 
finifhed. The utility of this character in a moral view 
is obvious; for it may be confidered as the iource of 
all the morality of the Iliad. Had not the generous 
and violent temper of Achilles determined him to pa- 
tronife the augur Chalcas in defiance of Agamemnon, 
and afterwards, on being affronted by that vindictive 
commander, to abandon for a t : me the common caufe 
of Greece :—the fatal effects of diffenfion among confe¬ 
derates, and of capricious and tyrannical behaviour in a 
fovereign, would not have been the leading moral of 

Homer’s 


ought to - ‘ ‘ - 't~ —..—■<-*--- 

and 6 reat ( D ) “ I f a 7 the Achilles of Hom*:r. Latter authors have degraded the character of this hero, by fuppoftng 
qualities, every part of his body invulnerable except the heel. I know n t how often I have heard this urged as one of 
Homer’s abfurdities; and indeed the whole Iliad is one continued abfurdity, on this fuppofition. But Ho¬ 
mer all along makes his hero equally liable to wounds and death with other men. Nay, to prevent all mi- 
flakes in regard to this matter, (if thofe who cavil at the poet would but read his work), he actually wounds 
him in the right arm by the lance of Afteropseas, in the battle near the river Scamander.” See Iliad, xxi. ver. 
*61.—r6S. 
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Of foetid! Homer’s poetry; nor could Hedor, Sarpedon, Eneas, the notice of fo great a mind. The Fates had put it Of Poetical 
Charagfers. Ulyffes, and the other amiable heroes, have been brought in his power, either to return home before the end p f Characters. 
forward to fignalize their virtues, and to recommend the war, or to remain at Troy:—if he chofe the for- 
jy themtelves to the edeem and imitation of mankind. mer, he would enjoy tranquillity and happinefs in his 
The excel- “ They who form their judgment of Achilles from own country to a good old age; if the latter, he mult 

lence of the the imperfect (ketch given of him by Horace in the perifh in the bloom of his youth:—h's afieiftion to his 

^haratfter ^ oetr y> ( v ‘ I2I > I22 -) i anc * confider him only father and native country, and his hatred to Agamem- 

of Achilles as a hateful compofition of anger, revenge, fiercenefs, non, ftrongly urged him to the firft; but a defire to 
ao j ’obflinacy, aud pride, can never enter into the views of avenge the death of his friend determines him to ac- 
Homer, nor be fuitably affected with his narration, cept the lad, with all its confequences. This at once 

All thefe vices are no doubt, in fome degree, combin- difplays the greatnefs of his fortitude, the warmth of 

ed in Achilles ; but they are tempered with qualities his friendlhip, and the violence of his fanguinary paf- 
of a different fort, which render him a mod intered- ftons : and it is this that fb often and fo powerfully 
ing chara&er, and of courfe make the Iliad a mod in- recommends him to the pity, as well as admiration, of 
tereding poem. Every reader abhors the faults of this the attentive reader.” 28 

hero: and yet, to an attentive reader of Homer, this It is equally a proof of rich invention ahd exaft fli'ad Ho- 
hero mud be the objeft of edeem, admiration, and judgment in Homer, that he mixes fome good quali- 
pity; for he has many good as well as bad affeflions, ties in all his bad characters, and fome degree of inl¬ 
and is equally violent in all: Nor is he poifeifed of a perfection in almod all his good ones.-Agamem- 

fmgle vice or virtue, which the wonderful art of the non, notwithftanding his pride, is an able general, and 
poet has not made fubfervient to the defign of the a valiant man, and highly edeemed as fuch by the 

poem, and to the progreJs and catadrophe of the ac- greater part of the army_Paris, though effemi-, 

tion; fo that the hero of the Iliad, confidered as a nate, and vain of his drefs and perfon, is, however,, 
poetical perfbnage, is jud what he fliould be, neither good-natured, patient of reproof, not deditute pf 
greater nor lefs, neither worie nor better.—He is every- courage, and eminently (killed in mufic and other fine 

where didinguifhed by an abhorrence of oppreffion^ arts.-Ajax is a huge giant; feariefs rather from 

by a liberal and elevated mind, by a paffion for glory, infenfibility to danger, and confidence in his maffjr 

and by a love of truth, freedom, and fincerity. He is arms, than from any nobler principle; boadful and 

for the mod part attentive to the duties of religion ; rough ; regardlefs of the gods, though not downright 

and, except to thofe who have injured him, courteous impious: yet there is in his manner fomething of Beattie, 

and kind; he is affectionate to his tutor Phenix ; and franknefs and blunt fincerity, which entitle him to a ut f u P ra i 

not only pities the misfortunes of his enemy Priam, (hare in our edeem ; and he is ever ready to aflid his 

but in the mod foothing manner adminiders to him countrymen, to whom he renders good feryice on. 

tire bed confolation that Homer’s poor theology could many a perilous emergency.-The character of He- 

furnidi. Though no admirer of the caufe in which his len, in fpiteof her faults, and of the many calamities 
evil dediny compels him to engage, he is warmly at- whereof (he is tire guilty caufe, Homer has founcf means 
tached to his native land ; and, ardent as he is in ven- to recommend to our pity, and almod to our love ; and 
geance, he is equally fo in love to his aged father Pe- this he does, without feeking to extenuate the crime 
leus, and to his friend Patroclus. He is not luxuri- of Paris, of which the mod refpeCtable perfonages in 
ous like Paris, nor clownifh like Ajax; his accom- the poem are made to fpeak with becoming abhorrence. 
pli(hments are princely, and his amufements worthy She is fo full of remorfe, fo ready on every occafion 
pf a hero. Add to this, as an apology for the vehe- to condemn her pad conduct, fo affeClionate to her 
mence of his anger, that the affront he had received friends, fo willing to do judice to every body’s merit, 
was (according to the manners of that age) of the mod and withal fo finely accomplifhed, that (he extorts our 

atrocious nature; and not only unprovoked, but fuch admiration, as well as that of the Trojan fenators.- 

% as, on the part of Agamemnon, betrayed a brutal in- Menelaus, though fufficiently fenfible of the injury 

fenfibility to merit, as well as a proud, felfilh, ungrate- he had received, is yet a man of moderation, clemency, 
ful, and tyrannical difpofition. And though he is of- and good-nature, a valiant folctier, and a mod affec- 
ten inexcufably furious; yet it is but judice to re- donate brother: but there is a dalh of vanity in his corn- 
mark, that he was not naturally cruel (e) ; and that pofition, and he entertains rather too high an opinion 
his wilded outrages were fuch as in thofe rude times of his own abilities, yet never overlooks nor underva- 

xnight be expected from a violent man of invincible lues the merit of others.-Priam would claim un- 

ftrength and valour, when exafperated by injury, and referveJ edeem, as well as pity, if it were not for his 

frantic with forrow.-Our hero’s claim to die ad- inexculeable weaknefs, in giadfying the humour, and 

miration of mankind is indifputable. Every part of by indulgence abetting the crimes, of the mod worth- 
fcis character is fublime and adonKhing. In his per- lefs of ail his children, to the utter ruin of his people, 
fon, he is the dronged, the fwifted, the mod beauti- family, and kingdom. Madame Dacier fuppofes, that he 
ful of men:—this lad circumdance, however, occurs had lod his authority, and was obliged to fall in with, 
not to his own obfervation, being too trivial to attract the politics cf the times; but of this there appears no 

evidence; 


(e) See Iliad xxi. loo. and xxiv. 485.—673-.In the fird of thefe paffages, Achilles .himfelf declares, 

that before Patroclus was (lain, he often (pared the lives of his enemies, and. took pleafure in doing it. It is 
ft range, as Dr Beattie obferves, that this (hould be left out in Pope’s Tranflation. 
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Of Poetical evidence; on the contrary, he and his unworthy favou- 


Cftara&ers. r ; :e p ar ; s f e em to have been the only perfons of dif- 
“ " tindion in Troy who were averfe to the reftoring of He¬ 

len. Priam’s foible (if it can be called by lb foft a 
name), however faulty, is not uncommon, and has of¬ 
ten produced calamity both in private and public life. 
The Scripture gives a memorable inftance in the hiftory 
of the good old Eli.-Sarpedon comes nearer a. per¬ 

fect character than any other of Homer’s heroes; but 
the part he has to act is fhort. It is a character which 
one could hardly have expected in thofe rude times: a 
fovereign prince, who confiders himfelf as a magistrate 
fet up by the people for the public good, and therefore 
bound in honour and gratitude to be himfelf their ex¬ 
ample, and lludy to excel as much in virtue as, in rank 
and authority.-Heclor is the favourite of every rea¬ 

der, and with good reafon. To the trued valour he 
joins the mod generous patriotifm. He abominates the 
crime of Paris: but not being able to prevent the war, 
he thinks it his duty to defend his country, and his ra¬ 
ther and fovereign, to the lad. He too, as well as A- 
chilles, fbrefees his own death; which heightens our 
cpmpadion, and raifes our idea of his magnanimity. In 
all the relations of private life, as a fon, a lather, a hul- 
band, a brother, he is amiable in the highed degree; 
and he is diftinguifhed among all the heroes for tender- 
n*fs of affedion, genthnefs of manners, and a pious re¬ 
gard to the duties of religion. One circumftance of his 
cfrarader, drongly expreffive of a great and delicate 
mind, we learn from Helen’s lamentation over his dead 
body, that he was almod the only perfon in Troy who 
had always treated her with kindnefs, and never uttered 
•one reproachful word to give her pain, nor heard others- 
reproach' her without blaming them for it. Some ten¬ 
dency tp odentation (which, however, may be pardon¬ 
able in a commander in chief), and temporary fits of 
timidity, are the only blemifties difcoverable in this he¬ 
ro ; whofe portrait Homer appears to have drawn with 
an affedionate and peculiar attention. _ 

By afcribing fo many amiable qualities to Hedor and 
-andfome others of the Trojans, the poet interefts us in 
the fate of that people, notwithftanding our being con- 
• tinually kept in mind that they are the injurious party. 
And by thus blending good and evil, virtue and irailty, 
in the compofitton of his charaders, he makes them 
the more'conformable to the real appearances of human 
nature, and more ufeful as examples for our improve¬ 
ment; and at the fame time without hurting verifi- 
militude, gives every necelfary embellilhment to parti¬ 
cular parts of his poem, and variety, coherence, and 
animation, to the whole fable. And it may alfo be 
wbferved, that though feveral of his charaders are com¬ 
plex, not one of them is made up of incompatible parts : 
all are natural and probable, and fuch as we think we 
have met with, or might have met with in our inter- 
eourfe, with mankind. 

Brom the fame extenfive view? of good and evil, in all 
their forms and combinations, Homer has been enabled 
to make each of his charaders perfediy diftind in it- 
fdf, and different from all the red ; infomych, that be- 
j? fore we come to the end of the Iliad,' we are as well ac¬ 
quainted with his heroes, as with the faces and tempers 
of our mofr familiar friends. Virgil, by confining him- 
felf to a few general ideas of fidelity and fortitude, has 
made his fubordinate heroes a very good fort of people; 
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but they are all the fame, and we have no clear know- Of Poetical 
ledge of any one of them. Aca-thcs is faithful, and <• lnr a&ert. - 
Gyas is brave, and Cloanthus is brave; and this is all v ’" 
we can fay of the matter. We foe thefe heroes at a 
diftance, and have fome notion of their ft ape and fize ; 
but are not near enough to -jiftinguift their features ; 
and every face foems to exhibit the fame faint and am¬ 
biguous appearance. But of Homer’s heroes we know 
every particular that can be known-. We ea-t, and drink, 
and talk, and fight, with them : we foe them • in action 
and out of it;. in the field and in their tents and houfes : 
the very lace of the country about Troy we foem to be 
as well acquainted with as if we had been there. Si¬ 
milar charaders there are among thefe heroes, as there 
are fimilar faces in every fociety ; hut we never miftake 
one for another. Neftor and Ulyffes are both wife and' 
both eloquent: but the wifdom of the former feems to- 
be the effed of experience ; that of the latter of genius : 
the eloquence of the one is fweet and copious, but not 
always to the purpofe, and apt to degenerate into ftory- 
telling ; that of the other is clofo, emphatical, and per- 
fuafive, and accompanied with a peculiar modefty and 
fimplicity of manner. Homer’s heroes are all valiant; 
yet each difplays a modification of valour peculiar to 
himfelf; one-is valiant from principle, another from con- 
ftitution; onejis raft, another cautious; one is impe¬ 
tuous and headftrong, another impetuous, but tradable; 
one is cruel, another merciful; one is infolentand-often- 
tatious, another gentle and unaffuming ; one is vain o£ 
his perfon another of his ftrength, and a third of his 
family.-It would be tedious to give a complete enu¬ 

meration. Almoft every fpecies of the heroic charac¬ 
ter is to be found in Homer. 
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Milton. 


Of the agents in Paradifo Loft, it has been obferved*, * JbEnloa’j 
that “ the weakeft are the highefi and nobleft of human 
beings, the original parents of mankind; with thofe 
adions the elements confonted ; on whofe reditude or 
deviation of will depended the ftate of terreftrial nature, 
and the condition of all the future inhabitants of the 
globe. Of the other agents in the poem, the chief are 
fuch as it is irreverence to name on flight occafions: the 
reft are lower powers ; 


-Of which the leaf! could wield 
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Thefe elements, and arm him with the force 
Of all the regions: 

Powers, which only the controul of Omnipotence re- 
ftrains from laying creation wafte, and filling the vaft racers*! 
expanfe of fpace with ruin and confufion. To difplay Paradif® 
the motives and adions of beings thus fuperior, fo far as Loft, 
human reafon can examine, or hum*.n imagination re¬ 
prefont them, is the tails which Milton undertook and 
performed. The charaders in the Paradife Loft, which 
admit of examination, are thofe of angels and of men : 
of angels good and evil; of'man in his innocent and 
finful ftate. z 1 

“ Among the angels, the virtue of Raphael is mild and Milton 
placid, of eafy condefeenflon, and free communication: 
that of Michael is regal and lofty, attentive to the dig- Asunder* 
nity of his own nature. Abdiel and Gabriel appear oc- taking, 
calionally, and ad as every incident requires ; the foli- 
tary fidelity of Abdiel is very amiably painted. 

“ Of the evil angels, the charaders are more diver- 
ftfied. To Satan fuch fentiments are given as full tb$ 
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Of poetical-moft exalted and molt depraved being. Milton has 
Characters, been cenfured for the impiety which fometimes breaks 
from Satan’s mouth; for there are thoughts, it isjudly 
remarked, which no obfervation of character can jullify ; 
becaufe no good man would willingly permit them to 
pafs, however tranf ently, through his mind. This cen- 
iure has been fhown to bo groundlefs by the great critic 
from whom we quote. To make Satan fpeak as a rebel, 
fays he, without any fuch expreflions as might taint the 
reader’s imagination, was indeed one of the great diffi¬ 
culties in Milton's undertaking ; and I cannot but think 
that he has extricated himfelf with great happinefs. 
There is in Satan’s fpeeches little that can give pain to 
a pious ear. The language of rebellion cannot be the 
fame with that of obedience: the malignity of Satan 
foams in haughtinefs and obdinacy, but liis exprellions 
are commonly general, and no othervviie offeniive than 
as they are wicked.—The other chiefs of the celedial 
rebellion are very judicioufly diferiminated ; and the fe¬ 
rocious character of Moloch ap pears, both in the battle 
and in the council, with exaCt confiitency. 

“ To Adam and to Eve are given, during their in¬ 
nocence, fuch fentiments as innocence can generate and 
utter. Their love is pure benevolence and mutual vene¬ 
ration ; their repafts are without luxury, and their di¬ 
ligence without toil. Their addreffes to their Maker 
have little more than the voice of admiration and grati¬ 
tude ; fruition left them nothing to afk, and innocence 
left them nothing to tear. But with guilt enter dif- 
trud and difeord, mutual accufation and dubbom felf- 
defence : they regard each other with alienated minds, 
and dread their Creator as the avenger of their tranf- 
greffion ; at lad, they feek fhelter in his mercy, foften 
to repentance, and melt in fupplication. Both before 
and after the fall, the different fentiments arifing from 
difference of fex are traced out with inimitable delica-- 
cy and philofophical propriety. Adam has always that 
pre-eminence in dignity, and Eve in lovelinefs, which 
we fhould naturally look for in the father and mother 
of mankind. 

From what has been faid, it feems abundantly evident, 
—That the end of poetry is to pleafe; and therefore 
that the mod perfect poetry mull be the mod pleafing ; 
—that what is unnatural cannot give pleafure ; and 
therefore that poetry mud be according to nature :— 
that it mud be either according to real nature, or ac¬ 
cording to nature fomewhat different from the reality 
3Z —that, if according to real nature, it would give no 
Poetry ac- greater pleafure than hidory, which is a tranicript of 
cording to re al nature;—that greater pleafure is, however to be 
nature im- CX p Cl ci e< j f rom it, becaufe we grant it fuperior indul- 
thadegree g ence > ' n regard to fiction, and the choice of words ;— 
which is and, confequently, that poetry mud be, not according 
confident to real nature, but according to nature improved to that 
with pro- degree which is confident with probability and fuitable 

a " tjr ’ to the poet’s purpofe.-And hence it is that we call 

poetry, An imitation of nature .—For that which is pro¬ 
perly termed imitation has always in it fomething which 
is not in the original. If the prototype and tranfeript 
be exactly alike; if there be nothing in the one which 
is not in the other ; we may call the latter a reprefenta- 
lion, a copy, a draught or a piflure, of the former ; but we 
never call it an imitation. 


ft Y. 


Sect. V. Of Arrangement, Unity, Digufiins. Ofpoctica 
— Further remarks on Nature in Poetry. sv.ei.t, &c. 

I. The origin of nations, and the beginnings of great 
events, are little known, and ieldom intereding ; whence 
the fird part of every hidory, compared with thefequel, 3,; 
is fomewhat dry and tedious. But a poet mud, even in How a 
the beginning of his work, intered the readers, and raife ^ 
high expectation; not by any affeCted pomp of dyle, 
far lefs by ample promifes or bold prolclfions; but by 
letting immediately before them fome incident, driking 
enough to raife curiofity, in regard both to its caufes 
and to its confequences. lie mud therefore take up 
his dory, not at the beginning, but in the middle; or 
rather, to prevent the work from being too long, as 
near the end as pofiible ; and afterwards take fome pro¬ 
per opportunity to inform us of the preceding events, 
in the way of narrative, or by converfation of the perfons 
introduced, or by Ihort and natural digreffions. 

The aCtion of both the Iliad and Odyjfey begins about 
fit weeks before its conclufion ; although the principal 
events of the war of Troy are to be found in the former; 
and the adventures of a ten years voyage, followed by 
the fuppreffion of a dangerous domedic enemy, in the 
latter. One of the fird things mentioned by Homer in 
the Iliad, is a plague which Apollo in anger fent into 
the Grecian army commanded by Agamemnon and 
now encamped before Troy, Who this Agamemnon 
was, and who the Grecians were ; fer what reafon they 
had come hither ; how long the liege had laded; what 
memorable actions had been already performed ; and in 
what condition both parties now were:—all this, and 
much more, we foon learn from occafionsil hints and 
converfations interfperfed through the poem. 

In the JEneid, which, though it comprehends the 
tranfaCtions of leven years, opens within a few months 
of the concluding event, we are fird prefented with a 
view of the Trojan fleet at fea, and no lefs a perfon than 
Juno intereding herfelf to raife a dorm for their deftruc- 
tion. This excites a curiofity to know fomething Fur¬ 
ther : who thefe Trojans were, whence they had come, 
and whither they were bound ; why they had left their 
own country, and what had befallen them fince they 
left it. On all thefe points, the poet, without quitting 
the track of his narrative, foon gives the fulled informa¬ 
tion : the dorm rifes ; the Trojans are driven to Africa, 
and hofpitably received by the queen of the country ; at 
whofe defire theii commander relates his adventures. 

The aCtion of Paradfe Lofl commences not many 
days before Adam and Eve are expelled from the garden 
of Eden, which is the concluding event. This poem> 
as its plan is incomparably more fublime and more im¬ 
portant than that of either the Iliad or dEneid, opens 
with a far more intereding feene: a multitude of angels 
and archangels fhut up in a region of torment and dark- 
refs, and rolling on a lake of unquenchable fire. Wh« 
thefe angels are> and what brought them into this mi- 
ferable condition, we naturally wilh to know ; and the 
poet in due time informs us ; partly from the conversa¬ 
tion of the fiends themfelves ; and more particularly by 
the mouth of a happy fpirit, fent from heaven to caution 
the father and mother of mankind againd temptation, 
and confirm their good refolutions by unfolding the 
dreadful sfieCts of impiety and difobedience. 
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This poetical arrangement of events, fo different from 
the hiftorical, has cither advantages betides thofe ari- 
fing from brevity and compaftnefs of detail: it is ob- 
vioufly more affecting to the fancy, and more alarming 
to the paffions ; and, being more fuitable to the order 
and th e manner in which the actions of other men ftrikes 
our fenfes ij a more exaCt imitation of human affairs. 
I hear a fudden noife in the ftreet, and ruu to fee what 
is the matter. An infurreCtion has happened, a great 
multitude is brought together and fomething very im¬ 
portant is going forward. The fcene before me is the 
hr ft thing that engages my attention ; and is in itfelf fo 
interefting, that lor a moment or two I look at it in 
ftlence and wonder. By and by, when I get time for 
reflection, I begin to inquire into the caufe of all this 
tumult, and what it is the people would be at; and 
one who is better informed than I, explains the affair 
from the beginning ; or perhaps I make this out for 
myfelf, from the words and actions of the perfons prin¬ 
cipally concerned.—This is a fort of picture or poetical 
arrangement, both in epic and dramatic compofition; 
and this-plan has been followed in narrative odes and bal¬ 
lads both ancient and modern.—The hiftorian purfues 
a different method. He begins perhaps with an account 
of the manners of a certain age, and of the political con¬ 
futation of a certain country ; then introduces a parti¬ 
cular perfon, gives the- ftory of his birth, connections, 
private character, purfuits, difappointments, and of the 
•vents that promoted his views, and brought him ac¬ 
quainted with other turbulent fpirits like himfclf; and 
fo proceeds, unfolding, according to the order of time, 
the caufes, principles, and progrefs of the confpiracy, 
if that be the fubjeCt which he undertakes to illuftrate. 
It cannot be denied, that this latter method is more 
favourable to calm information: but the farmer, com¬ 
pared with it, will he found to have all the advantages 
already fpecified, and to be more effectually productive 
of that mental pleafure which depends on the paffions 
and imagination. 

II. If a work have no determinate end, it has no 
meaning ; and if it have many ends, it will diftraCt by 
its multiplicity. ^Unity of defign, therefore belongs 
in fome meafure to all compofitions, whether in verfe or 
profe. But to fome it is more effential than to others; 
and to none fo much as in the higher poetry. In cer¬ 
tain kinds of hiftory, there is unity fufficient if all the 
events recorded be referred to one perfonin others, 
if to one period of time, or to one people, or evert to 
the inhabitants of one and the fame planet. But it is 
not enough that the fubjeCt of a poetical fable be the 
exploits of one perfon; for thefe may be of various and 
even of oppofite forts and tendencies, and take up.longer 
time than the nature of poetry can admit:—far lefs can 
a regular poem comprehend the affairs of one period or 
of one people :—it mud be limited to one great aCtion 
or event, to the illuftration of which all the fubordinate 
events muft contribute ; and thefe muff be fo connneCted 
with one another, as well as with the poet’s general 
purpofe, that one cannot be changed, tranfpofed, or 
taken away, without affeCting the conflftence and (labi¬ 
lity of the whole*. In itfelf an incident may be in- 
terefting, a character well drawn, a defeription beautiful; 
and yet, if it disfigure the general plan, or if it obftruCt 
or incumber the main action, inftead of helping it for¬ 
ward, a. correct, artift would confider it but as a gaudy 
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fuperfluity or fplendid deformity; like a piece‘of fcarlet Of Poetical 
cloth fowed upon a garment of a different colour f. Not Arrange- 
that all the parts of the fable either are, or can be, ment > 
equally effential. Many deferiptions and thoughts, of f Hor. Ar. 
little cc-nfequence to the plan, may be admitted for the Poet. v. 15. 
fake of variety ; and the poet may, as well as the hifto- &c * 
rian and philofopher, drop his fubjeCt for a time, in or¬ 
der to take up an affeCting or inftruCtive digreltion. 

III. The doCtrine of poetical digreffion3 and epi-TIiepro- 
fodes has been largely treated by the critics. We (hall prietyof 
here only remark, that, in eftimating their propriety, digreffions 
three things are to be attended to 1—their connection p°j es e ^" 
with the fable or fubjeCt; their own peculiar excellence; pen j s upoa 
and their fubferviency to the poet’s defign. 

( 1 .) Thofe digreffions that both arife from and ter- Their con. 
minate in the fubjeCt, like the epifode of the angel Ra- riedion 
phael in Paradife Loft, and the tranfition to the death of 
Caefar and the civil wars in the firft book of the Georgic, t ^ e J p 0 ciL 
are the moft artful, and if fuitably executed claim the 
highefl praife :—thofe that arife from, but do not ter¬ 
minate in, the fubjeCt, are perhaps fecond in the order 
of merit; like the ftory of D;do in the iEneid, and the 
encomium on a country life in the fecond book of the 
Georgic :—thofe come next that terminate in, but do 
not rife from, the (able; of which there are feveral in 

the third book of the iEneid, and in the Odyffey :- 

and thofe that neither terminate in the fable nor rife 
from it are the lead artful; and if they be long, cannot 
efcape cenfure, unlefs their beauty be very great. 

But (2.) we are willing to excufe a beautiful epifode Their owfc 
at whatever expence to the fubjeCt it may be introduced, peculiar ex- 
They who can blame Virgil for obtruding upon them the silence 
charming tale of Orpheus and Euridice in the fourth ani * 
Georgic, or Milton for the apoftrophe to light in the 
beginning of his third book, ought to forfeit all title to 
the perufal of good poetry ; for of fuch divine (trains 
one would rather be the author than of all the books of 
criticifm in the world. Yet (till it is better that an 
epifode poffefs the beauty of connection, together with 
its own intrinfic elegance, than this without the other. .9 

Moreover, in judging of the propriety of epifodes Their fufe- 
and other fimilar contrivances, it may be expedient to ^mency 
attend (3.) to the defign of the poet, as diftinguifhed t0 , t ’ le P°" 
from the fable or fubjeCt of the poem. The great de- et s £ ® 
fign, for example, of Virgil, was to intereft his coun¬ 
trymen in a poem wrftten with a view to reconcile them 
to the perfon and government of Augullus. Whatever, 
therefore, in the poem tends to promote this defign, 
even though it (hould in fome degree hurt the contexture 
of the fable, is really a proof of the poet’s judgment; 
and may be not only allowed, but applauded.—The 
progrefs of the action of the aEneid may feem to be too 
long obftrufred in one place by the ftory of Dido, which, 
though it rifes from the preceding part of the poem, 
has no influence upon the fequel; and, in another, by 
the epifode ofCacus, which, without injury to the fable, 
might have been omitted altogether. Yet thefe epifodes,, 
interefting as they are to us and all mankind becaufe of 
the tranicendent merit of the poetry, muft- have been 
ftill more interefting to the Romans becaufe of their 
connection with the Roman affairs ; for the one accounts 
poetically for their wars with Carthage ; and the otheir 
not only explains fome of their religious ceremonies, but 
alfo gives a moft charming rural picture of thofe hills 
and valley s in the neighbourhod of the Tiber on which,. 
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in after times, their majedic city was fated to ftand.— 
And if we confider, that the defign of Homer’s Iliad 
was not only to Ihow the fatal cffeCls of difTenfion among 
confederates, but alfo to immortalize his country, and 
celebrate the molt dibinguiftied l.ur.'lies in it, we {hall 
be inclined to think more favourably than critics gene¬ 
rally do of fome of his long fpeeches and digreflions; 
which, though to us they may feem trivial, mud have 
been very interefting to his countrymen on account of 
the genealogies and private hiftory recorded in them,— 
Shakefpeare’s hiftorical plays, confidered as dramatic 
fables, and tried by the laws of tragedy and comedy, 
appear very rude compofitions; but it we attend to 
the poet’s defign (as the elegant critic* has with equal 
truth and beauty explained it), we {hall be forced to 
admire his judgment in the general conduit of thofe 
pieces, as well as unequalled fuccefs in the execution of 
particular parts. 

There is yet another point of view in which thefe 
digreflions may be confidered. If they tend to eluci¬ 
date any important character, or to introduce any in- 
tcrefting event not otherwife within the compafs of the 
poem, or to give an amiable difplay of any particular 
virtue, they may be entitled, not to our pardon only, 
but even to our admiration, however loofely they may 
hang upon the fable. All thefe three ends are effected 
by that mod beautiful epifode of Heitor and Andro¬ 
mache in the fixth book of the Iliad ; and the two laft, 
by the no lels beautiful one of Euryalus and Nifus in 
the ninth of the iEneid. 


IV. And now, from the pofition formerly eftabiifhed, 
that the end of this divine art is to give pleafure, it has 
been endeavoured to prove, that, whether in difplaying 
the appearances of the material univerfe, or in imitating 
the workings of the human mind, and the varieties of 
human character, or in arranging and combining into 
one whole the feveral incidents and parts whereof his 
fable confifts,—the aim of the poet mull be to copy 
nature, not as it is, but in that ftate of perfection in 
which, confidently with the particular genius of the 
work, and the laws of verifimilitude, it may be fuppo- 
fed to be. 

Such, in general, is the nature of that poetry which 
is intended to raife admiration, pity, and other ferious 
emotions. But in this art, as in all others, there are 
different degrees of excellence; and we have hitherto 
direded our view chiefly to the higheft. All ferious 
poets are not equally felicitous to improve nature. Eu¬ 
ripides is faid to have represented men as they were; 
t Arift. Sophocles, more poetically, as they Ihould or might be f. 
Poe:. Theocritus in his Idyls, and Spencer in his Shepherd’s 
Calendar, give us language and fentiments more nearly 
t Martial. approaching thofe of the R::s t'cntm et barbarum %, than 
what we meet with in the Paftorals cf Virgil and Pope. 
In the hiftorical drama, human characters and events 
mud he according to hiftorical truth, or at lead not fo 
remote from it as to lead into any important mifappre- 
henfion of fact. And in the hidorical epic poem, fuch 
as the Phr.rfalia cf Lucan, and the Campaign of Addi- 
iQ foil, the hidorical arrangement is preferred to the poc-ti- 
Nature al- cal, as being nearer the truth. Yet nature is a little 
ways to be improved even in thefe poems. The perfons in Shake- 
iimproved fpeare’s hidorical plays, and the heroes of the Pharfalia, 
by the poet, ta |u ; n veri’e, and fuitably to their characters, and with 
81 Vol. XV. 
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a readinefs, beauty, and harmony of expreffion, net to'Of Poetical 
be met with in real life, nor even in hidory: fpeeches An ' ;in " e ' 
are invented, and, to heighten the defeription, circurn- w L l c ' 
fiances added, with great latitude: real events are ren¬ 
dered more compact and more driCtly dependent upon 
one another ; and fictitious ones brought in, to elucidate 
human characters and diverfify the narration. 

The more poetry improves nature, by copying after 
general ideas collected from extenfive obfervation, the 
more it partakes (according to Aridotle) of the nature 
of philofophy; the greater dretch of fancy and of ub- 
fervation it requires in the artid, the better chance it 
has to be univerfally agreeable. 4t 

Yet poetry, when it falls fhort cf this perfection, Wlun p.n- 

may have great merit as an indrument cf both indruc- tr Y dlls 

tion and pleafure. To mod men, Ample unadorned ^? rt 0I r 

• * • * t/ns uericc- 

nature is, at certain times, and in certain compofitions, t ; on ; t 

more agreeable than the mod elaborate improvements have ereat 
of art; as a plain fhort period, without modulation, merit in 
gives a pleafmg variety to a difeourfe. Many fuch other re¬ 
portraits of Ample nature there are in the fubordinatc f P e,;!s - 
parts both of Homer’s and of Virgil’s poetry: and an 
excellent effect they have in giving probability to the 
fiction, as well as in gratifying the reader’s fancy with 
images didinCt and lively, and eafily comprehended. The 
hidorical plays of Shakefpeare raife not our pity and 
terror to fuch a height as Lear, Macbeth, or Othello; 
but they intered and indruCt us greatly notwithdanding. 

The ruded of the. eclogues of Theocritus, or even of 
Spencer, have by fome authors been extolled above thofe 
of Virgil, becaufe more like real life. Nay, Corneille 
is known to have preferred the Pharfalia to the iEneid, 
perhaps from its being nearer the truth, or perhaps from 
the fublime fentiments of doical morality fo forcibly and 
fo odentatioufly difplayed in it. 

Poets may refine upon nature too much as well as 
too little ; for affectation and rudicity are equally re¬ 
mote from true elegance. The dyle and fentiments of 
comedy ihould no doubt be more correct and more 
pointed than thofe of the mod polite converfation : but 
to make every footman a wit, and every gentlemen and 
lady an epigrammatid, as Congreve has done, isanex- 
cefiive and faulty refinement. The proper medium has 
been hit by Menander and Terence, by Shakefpeare in 
his happier fcenes, and by Garrick, Cumberland, and 
fome others of late renown. To deferibe the paffion of 
love with as little delicacy as fome men fpeak of it 
would be unpardonable; but to transform it into mere 
Platonic adoration is to run into another extreme, lefs 
criminal indeed, but too remote from univerfal truth to 
be univerfally intereding. To the former extreme Ovid 
inclines, and Petrarch and his imitators to the latter. 

Virgil has happily avoided both : but Milton has painted 
this paffion as didinCt from all others, with fuch peculiar 
truth and beauty, that we cannot think Voltaire’s en¬ 
comium too high, when he fays, that love in all other 
poetry feems a weaknefs, but in Paradife Lob a vii tue. 

There are many good ftrokes of Nature in Ramfay’s 
Gentle Shepherd ; but the author’s paffion for the rvs 
•verum betrays him into feme indelicacies : a cenfure that 
falls with greater weight upon Theocritus, who is often 
abfolutely indecent. The Italian padoral of Taffo and 
Guarini, and the French of Fontenelle, run into the 
oppofite extreme (though in fome parts beautifully 
fimple), and difplay a fyftem of rural manners fo quaint 
A a and 
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and affedted as to outrage all probability. In fine, 
though mediocrity of execution in poetry be allowed to 
deferve the doom pronounced upon it by Horace; yet 
it is true, notwithstanding, that in this art, as in many 
other good things, the point of excellence lies in a 
middle between two extremes; and has been reached 
by tbofe only who fought to improve nature as far as 
the genius of their Work would permit, keeping at an 
equal diftance from rufticity on the one hand, and affedt¬ 
ed elegance on the other. 

Sect. VI. Of Poetical Language. 

Words in poetry are chofen, firft, for their fenfe; 
and, fecondly, for their found. That the firft of thefe 
grounds of choice is the more excellent nobody can 
deny. He who in literary matters prefers found to fenfe 
is a fool. Yet found is to be attended to even in profe, 
and in verfe demands particular attention. We fhall 
confider poetical language, firft, as significant ; and, 
fecondly, as susceptible of harmony. 

§ I. Of Poetical Language confidered as si gnificant. 

If, as it has been endeavoured to prove, poetry 
be imitative of nature, poetical fidtions of real events, 
poetical images of real appearances in the vifible crea¬ 
tion, and poetical perfonages of real human charadters; 
if would feem to follow, that the language of poetry muft 
be an imitation of the language of nature. 

According to Dr Beattie*, that language is natural 
which is fuited to the fpeaker’s condition, character, 
and circumftances. And as, for the molt part, the 
images and ientiments of ferious poetry are copied from 
the images and fentiments, not of real, but of improved, 
nature ; fo the language of ferious poetry muft (as hinted 
already’) be a tranfeript, not of the real language of na¬ 
ture, which is often diflonant and rude, but of natural 
language improved as far as may be confiftent with pro¬ 
bability, and with the fuppofed charadter of the fpeaker. 
If this be not the cafe, if the language of poetry be fuch 
only as we hear in converfation or read in hiftory, it will, 
inftead of delight, bring difappointment: becaufe it 
will fall fhort of what we expedt from an art which 
is recommended rather by its pleafurable qualities than 
by its intrinfic utility ; and to which, in order to render 
it pleafing, we grant higher privileges than to any other 
kind of literary compofition, or any other mode of 
human language. 

The next inquiry muft therefore be, “ What are thofe 
improvements that peculiarly belong to the language of 
poetry r” And thefe may be comprehended under two 
heads ; poetical words, and tropes and figures. 

Art. 1 . Of Poetical Words. 

One mode of improvement peculiar to poetical didtion 
refults from the ufe of thofe words and phrafes which, 
becaufe they rarely occur in profe, and frequently in 
verfe, are by the grammarian and lexicographer termed 
poetical. In thefe fome languages abound more than 
others ; but no language perhaps is altogether without 
them, and perhaps no language can be fo in which any 
number of good poems have been written: for poetry 
is better remembered than profe, efpecially by poetical 
authors, who will always be apt to imitate the phrafe- 
clogy of thofe they have been accuftomed to read and 
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admire; and thus, in the works of poets down through Of Poetical 
fucceifive generations, certain phrafes may have been Words.. 
conveyed, which, though originally perhaps in common 
ufe, are now confined to poetical compofition. Profe 
writers are not fo apt to imitate one another, at leaft in 
words and phrafes, both becaufe they do not fo well 
remember one another’s phrafeology, and alfo becaufe 
their language is lefs artificial, and muft not, if they 
would make it eafy and flowing (without which it cannot 
be elegant), depart effentially from the ftyle of cOrredt 
converfation. Poets, too, on account of the greater 
difficulty of their numbers, have, both in the choice and 
in the arrangement of words, a better claim to indul¬ 
gence, and ftand more in need of a diferetionary power. 

The language of Homer differs materially from what 
vjas written and fpoken in Greece in the days of So¬ 
crates. It differs in the mode of inflection, it differs in 
the fyntax, it differs even in the words : fo that one 
might read Homer with eafe who could not read Xeno¬ 
phon; or Xenophon, without being able to read Homer. 

Yet we cannot believe that Homer, or the firft Greek 
poet who wrote in his ftyle, would make choice of a 
dialed! quite different from what was intelligible in his 
own time: for poets have in all ages written with a 
view to be read, and to be read with pleafure; which 
they could not be if their diction were hard to be un- 
derftood. It is more reafonable to fuppofe that the 
language of Homer is according to fome ancient dialed!, 
which, though not perhaps in familiar ufe among the 
Greeks at the time he wrote, was however intelligible. 

From the Homeric to the Socratic age, a period had 
elapfed of no.lefs than 400 years; during which the 
ftyle both of difeourfe and of writing muft have under¬ 
gone great alterations. Yet.the Iliad continued the 
ftandard of heroic poetry, and was considered as the 
very perfedtion of poetical language; notwithftanding- 
that fome words in it were become fo antiquated, or fo 
ambiguous, that Ariftolle himfelf feems to have been- 
fomewhat doubtful in regard to their meaning*. And * Poetic., 
if Chaucer’s merit as a poet had been as great as Ho- cap. 25V 
mer’s, and the Englilh tongue under Edward III. as 
perfedt as the Greek was in die fecond century after 
the Trojan war, the ftyle of Chaucer would probably 
have been our model for poetical didtion at this day ; 
even as Petrarch, his cotemporary, is ftill imitated by 
thebeft poets of Italy. 

The fudenefs of the ftyle of Ennius has been impu¬ 
ted by the old critics to his having copied too clofely 
the dialed! of common life. But this appears to be a 
miftake. For if we compare the fragments of that au¬ 
thor with the comedies of Plautus, who flourifhed in 
the fame age, and whofe language was certainly co¬ 
pied from that of common life, we fhall be ftruck with 
an air of antiquity in the former that is not in the lat¬ 
ter. Ennius, no doubt, like moft other fublime poets, 
affedted fomething of the antique in his expreffion : and 
many of his words and phrafes, not adopted by any 
profe-writer now extant, are to be found in Lucretius 
and Virgil, and were by them tranfmitted to fucceed- 46 
ing poets. Thefe form part of the Roman poetical dia- The pee¬ 
led!; which appears from the “writings of Virgil, where 
we have it m perfedtion, to have been very copious. 

The ftyle of this charming poet is indeed fo different t j, at 0 f 
from profe, and is altogether fo peculiar, that it is per- profe. 
haps impofllble to analyfe it on the common principles 

of 
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1 of Latin grammar. And yet no author can be more to this rule, are not uncommon even in prole, B .1 ( 
perfpicuous or more expreifive ; notwithstanding the in poetry they are more ficqucnt. Their kom-Jy joys, _ 
frequency of Grecifm in his fyntax, and his love of and destiny obscure. Now fails the glntmcrnig 
oli words, which he, in the judgment of Quintilian, landfcabe on the fight; and all the (dr a foLniii Jnllnrf 
knew better than any other man how to impiove into holds. In general, that verlification may be lc.'s dilii- 
decoration A cult, and the cadence more uniformly pleafing ; and 

The poetical dialed! of modern Italy is fo different Ibmctimes, too, in order to give energy to e>pieiboi,, 
from the profaic, that perfons wlio can read the hiito- or vivacity to an image ;—the Engldh poet is permit- 
rians, and even fpeak with tolerable fluency the lan- ted to take much greater liberties than the proic-wi i - 
guage of that country, may yet find it difficult to con- ter, in arranging his words, and modulating his line ; 
True a page of Petrarch or Taffo. Yet it is not pro- and periods. Examples may be fecn in every page o. 
bable, that Petrarch, whole works are a ftandard of Paradtfe Loft. 

the Italian poetical didionf, made any material inno- (2.) Some of our poetical words take an additional 
• vations in his native tongue. It is rather probable that fvllable; that they may fuit the verle the better; a-, 

' he wrote it nearly as it was fpoken in his time, that is, dflpart, diflain , dfpori, affright, enchain, for part, (lain, 

‘ in the 14th century; omitting only harlh combinations, fport, fright, chain. Others feem to be nothing elfe 
and taking that liberty which Homer probably, and than common words made Ihorter, lor the convenience 
Virgil certainly, took before him, of reviving fuch old, of the verfifier. Such are, auxiliar, fullunar, trump, 
but not obfolete expreffions, as feemed peculiarly figni- vale, part, clime, fttbmifs, frolic, plain, drear, dread, 
ficant and melodious ; and polifhing his ftyle to that de- helm, morri, mead, eve and even, gan, illume and illumine, 
gree of elegance which human fpeech, without beeo- ope, hoar, bide, fusage, fape ; for auxiliary, fublunary, 
xning unnatural, may admit of, and which the genius trumpet, valley, depart, cliinate, fubmiffive, ftoliefome, 
of poetry, as an art fubfervient to pleafure, may be complain, dreary, dreadful, helmet, morning, meadow, 
thought to require. evening, began or began to, illuminate, open, hoary. 

The French poetry in general is diftinguifhed from abide, afluage, efcape.-Of fome of thefe the Ihovt 

profe rather by the rhyme and the meaiure, than by form is the more ancient. In Scotland, even, mnrtr, 
any old or uncommon phrafeology. Yet the French, bale,/-wage, are ftill in vulgar ufe; but morn, except 
on certain fubjeds, imitate the ltyle of their old poets, when contradiftinguilhed to even, is fynonymeus, not 
ofMarot in particular; and may therefore be faid to with morning (as in the Englilh poetical dialed), but 
have fomething of a poetical dialed, though far lefs with morrow. —The Latin poets, in a way fomewbat 
extenfive than the Italian, or even than the Englilh. fimilar, and perhaps for a fimilar reafor, fliortened 
And it may be prefumed, that in future ages they fundamentum, tutamentum, munimentum. See. into funda- 
will have more of this dialed than they have at pre- men, tutamen, munimen. 

fent. This may be inferred from the very uncommon (3.) Of the following words, which are now almoft 
merit of fome of their late poets, particularly Boileau peculiar to poetry, the greater part arc ancient, and 
and La Fontaine, who, in their refpedive departments, were once no doubt in common ufe in England, as 
will continue to be imitated, when the prelent modes many of them ftill are in Scotland. Afield, amain, an- 
of French profe are greatly changed: an event that, for noy (a noun), anon, aye (ever), lehefl, blithe, brand 
all the pains they take to preferve their language, muft (fword), bridal, carol, dame (lady), fatly, fill (an ad- 
inevitably happen, and whereof there are not wanting jedive), gaude, gore, hofl (army), lamlk'n, late (oflate), 
feme prefages already. lay (poemj, la, glade, gleam, hurl, lore, meed, or funs, 

Yhe Englilh poetical dialed is not charaderifed by plod (to travel labonoufly), ringlet, rue (a verb), rvlh, 
any peculiarities of infledion, nor by any great lati- ruthlefs, fojourn (a noun ), Jmite, fpced (an adive verb), 
tude in the ufe of foreign idioms. More copious it is, fave (except), /pray (twig), Jleed, /train (fong), fraud, 
however, than one would at firft imagine; as may ftvain, thrall, thrill, trail (a verb), tndl, wail, welter, 
appear from the following fpecimen and obfervations. warble, wayward, woo, the while {in the mean time), 
(1.) A few Greek and Latin idioms are common yon, of yore. 
in Englilh poetry, which are l'eldom or never to be met (4.) Thefe that follow are alfo poetical; but, fo 
with in profe. Quenched or hope. Shakefpeare.— far as appears, were never in common ufe. Appal, 
Shorn of his beams. Milton.— Created thing nor arrowy, attune, battailous, breezy, ear (chariot), clarion, 
valued he nor shdn’d. Milton.—’ Tis thus we riot, cates, courfer, darkling, flicker, floweret, emblaze, gairifl:, 
while who sow it starve. Pope.— This day be circlet, iwpcarl, tightly, noifelefs, pinion (wing), tl.'euinwv. 
bread and peace my lot. Pope. —Into what pit Jlumhrous, dreamy, troublous, wilder (a verb), //■ 7// (a 
thou see’st From what height fallen. Milton, verb), flea A: (lhaken), madding, viewlefs. —The follow- 
He deceived the Mother of mankind, what time his in?, tco, derived from the Greek and Latin, feem pe~ 


pride Had cast him cut of heaven. Milton.- 


culiar to poetry. Clang, clangor, choral, bland, lore.:!. 


Some of thefe, with others to be found in Milton, dire, enfanguined, ire, ireful, lave (to wafh), nymph (lady, 
feem to have been adopted for the fake of brevity, girl), orient, panoply, philomcl, infuriate, jocund, radiant, 
which in the poetical tongue is indifpenfable. For rapt, redob rJ, refulgent, verdant, vernal, zephyr, zone 
the fame reafon, perhaps the articles a and the are fome- (girdle), fylvnn, fuffufe. 

times omitted by our poets, though lefs frequently in (5.) In rcoft languages, the rapidity cf proruncia- 

feriens than burlefque compofition,-Ip. Englilh, the tion abbreviates fome of the commoneft words, or even 

adjedive generally goes before the fubftantive, the no- joins two, or perhaps more, of them, into one; and 
minative before the verb, and the adive verb before f me of thofe abbreviated forms finds admiftien into wri- 
(what we call) the accufative. Exceptions, however, tirg. The Englilh language was quite disfigured by 
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Cf Poetical them in the end of the lad century; but Swift, by his 
^W"i\,s. f a tire and example, brought them into difrepute : and, 
though fome of them be retained in converfation, as 
don't, [han't, can't , they are now avoided in folemn 
ftyle ; and by elegant writers in general, except where 
the colloquial dialed is imitated, as in comedy. 'Tis 
and 'twas, fince the time of Shaftefburv, feem to have 
been daily lofing credit, atleaft in profe ; but ftill have 
a place in poetry, perhaps becaufe they contribute to 
concifenefs. 'Tivas on a lofty vafe's fide. Gray.—’ Tis 
true, ’tis certain, m m, though dead, retains part of himfelf. 
Pope. In verfe too, over may be Pnortened into o'er, 
(which is the Scotch, and probably was the old Eng- 
lilh, pronunciation) : never into ne'er ; and from the and 
to, when they go before a word beginning with a vowel, 
the final letter is fometimes cut ofF. O'er hills, o'er 
dales, o’er crags, o'er rocks they go. Pope.— Where’er 
flse turns, the Graces homage pay. And all that beau¬ 
ty, all that •wealth e’er gave. Rich -with the fpoils of 
time did ne’er unroll. Gray.— T’ alarm th’ eternal mid¬ 
night of the grave. -Thefe abbreviations are now pe¬ 

culiar to the poetical tongue, but not neceflary to it. 
They fometimes promote brevity, and render verifica¬ 
tion lefs difficult. 

(6.) Thofe words which are commonly called com¬ 
pound epithets, as rofy-fnger’d, rofy-bofom'd, many-twink- 
ling, many founding, mofs grown, bright-eyed, fl raw-built, 
fpirit-Jlirring, tncenfe breathing, heaven-taught, love-nvhif 
peril,g, lute-refounding, are alfo to be coniidered as part 
of our poetical dialed. It is true, we have compound¬ 
ed adjedives in familiar ufe, as high-feafoned, well-natu¬ 
red, ill-bred, and innumerable others. But we fpeak of 
thofe that are lefs common, that feldom occur except 
in poetry, and of which in profe the ufe would appear 
To Ve ufed a ff e, d e< E And that they fometimes promote brevity 
fpariiioly, and vivacity of expreffion, cannot be denied. But as 
they give, when too frequent, a ftiff and finical air to 
a performance; as they are not always explicit in the 
l'cnfe, nor agreeable in the found; as they are apt to 
produce a confufion, or too great a multiplicity, of 
images; as they tend to disfigure the language, and 
furnifh a pretext for endlefs innovation ; they ought to 
be ufed fparingly ; and thofe only ufed which the prac¬ 
tice of popular authors has rendered familiar to the ear, 
and which are in themfelves peculiarly emphatical and 
harmonious. 

(7.) In the transformation of nouns into verbs and 
participles, our poetical dialed admits of greater lati¬ 
tude than profe. Hymn, pillow, curtain, ftory, pil¬ 
lar, pidure, peal, furge, cavern, honey, career, cinc¬ 
ture, bofom, fpherc, are common nouns; but to hymn, 
to pillow, curtained, pillared, pictured, pealing, furging, 
cavern’d, honied, careering, cinSured, bofomed, fphered, 
would appear affeded in profe, and yet in verfe they 
are warranted by great authorities, though it mull be 
, j ( , liI|fon confeffed that they are cenfured by an able critic *, who 

.had ftudiecl the Englilh language, both poetical and 

profaic, with wonderful diligence. 

S- jr.e late poets, particularly the imitators of Spen¬ 
cer, have introduced a great variety of uncommon words. 


as certes, eftfoons, ne, whilom, tranfmew, moil, fone, Of Poetical 
lofel, albe, hight, dight, pight, thews, couthful, affot, Words, 
machel, wend, arrear, &c. Thefe were once poetical ~ v * 
words, no doubt; but they are now obfolete, and to 
many readers unintelligible. No man of the prefent age, 
however converfant in this dialed, would naturally ex- 
prefs himfelf in it on any interefting emergence; or, 
fuppofing this natural to the antiquarian, it would ne¬ 
ver appear fo to the common hearer or reader. A mix¬ 
ture of thefe words, therefore, inuft ruin the pathos of 
modern language ; and as they are not familiar to our 
ear, and plainly appear to be fought after and affeded, 
will generally give a fliffnefs to modern verification- 
Yet in fubjeds approaching to the ludicrous they may 
have a good effed ; as in the Schoolmi/lrefs of Shenftone, 

Parnel’s Fairy-tale, Thomfon’s Caftle of Indolence, and 
Pope’s lines in the Dunciad upon Wormius. But this 
effed will be moft pleafing to thofe who have leaft occa- 
fion to recur to the gloffary. 

Indeed, it is not^ always eafy to fix the boundary 
between poetical and obfolete expreffions. To many- 
read ers, lore, meed, bchejl, blithe, gaude, fpray, thrall, 
may already appear antiquated; and to fome the ftyle 
of Spencer, or even of Chaucer, may be as intelligible 
as that of Dry den. This however we may venture to 
affirm, that a word, which the majority of readers can¬ 
not underhand without a gloffary, may with reafon be 
confidered as obfolete; and ought not to be ufed in 
modern compofition, bnlefs revived, and recommended 
to the public ear, by fome very eminent writer. There 
are but few words in Milton, as nathlefs, tine, frore, 
bofky, &c.; there are but one or two in Dryden, as fal- 
fify (f) : and in Pope, there are none at all, which 
every reader of our poetry may not be fuppofed to un¬ 
derhand : whereas in Shakefpeare there are many, and 
in Spencer many more, for which one who knows En- 
glifh very well may be obliged to confult the diftionary. 

The pradtice of Milton, Dryden, or Pope, may there¬ 
fore, in almoh all cafes, be admitted as good autho¬ 
rity for the ufe of a poetical word. And in them, all 
the words above enumerated, as poetical, and in pre- 
fent ufe, may aftually be found. And of fuch poets 
as may choofe to obferve this rule, it will not be faid, 
either that they rejeft the judgment of Quintilian, who 
recommends the neweh of the old words, and the old- 
eh of the new, or that they are inattentive to Pope’s 
precept; 

Be not the firh by whom the new are tried. 

Nor yet the laft to lay the old afide. 

EJf. on Grit. v. 335; 

We mud not fuppofe that thefe poetical words ne- 
vet occur at all except in poetry. .Even from conver¬ 
fation they are not excluded: and the ancient critics 
allow, that they may be admitted into profe, where 
they occafionally confer dignity upon a fublime fubjeft, 
or heighten the ludicrous qualities of a mean one. But 
it is in poetry only where the frequent ufe of them does 
not favour of affedation.. 

Nor mull we fuppofe them effential to this art. 

Many 


(f) Dryden in one place (jEneid ix. verf. 1095.) ufes Faffed to denote Pierced through and through. He ac- 
Enc .vlcdges, that this ufe of the word is. an innovation; and has nothing to plead for it but his own authority, 
•and that Fa fire in. Italian fometimes means the fame thing. 
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Of Poetical J.Inny railages there are of exqtiifite poetry, wherein 
Words, not a finale plirnfe occurs i!iat might not be nfed in 
prole. In fat 1 ., the influence of thcle woids in adorn¬ 
ing Englilh verfe is not \ery cx'.ciibve. Some in¬ 
fluence however they have. They lerve to render the 
poetical ftvle, firft, nrjie melodious; and, fecondly, 
more folemn. 

Firft, They render the poetical ftvle more melodious, 
and more eaftly reducible into meafure. Words of 
unwieldy flze, or difficult pronunciation, are never nfed 
by correct poets, where they can be avoided : unlcf> 
in their found they have lbmcthing imitative of the 
fenfe. Homer’s poetical inflections contribute wonder¬ 
fully to the fweetnefs of his numbers: and if the read¬ 
er is pleafed to look back to the lpecimen above given 
of the Englifli poetical dialed!:, he will find that the 
words are in general well-founding, and fuch as may 
coalefce with other words, without producing harffi 
combinations. Quintilian obferves, that poets, for the 
fake of their verfe, are indulged in many liberties, not 
granted to the orator, of lengthening, lhortening, and 
dividing their words* :—and if the Greek and Roman 
poets claimed this indulgence from neccffity, and ob¬ 
tained it, the Englifh, thofe of them efpecially who 
write in rhyme, may claim it with better reafon; as 
the words of their language arc lefs mufical and farlefs 
fufceptible of variety in arrangement and fyntax. 

Secondly, Such poetical words as are known to be 
ancient have fomething venerable in their appearance, 
and impart a folemnity to all around them. This re¬ 
mark is from Quintilian ; who adds, that they give to 
a compofition that cad and colour of antiquity which 
in painting is fo highly valued, but which art can never 
effectually imitate f. Poetical words that are either not 
ancient, or not known to be fuch, have, however, a 
pleafing efleet from affociation. We are accuftomed to 
meet with them in fublime and elegant writing ; and 
hence they come to acquire fublimity and elegance : 
Even as the words we hear on familiar occaflons come 
to fce accounted familiar; and as thofe that take their 
rile among picb-pockets, gamblers, and gypfies, are 
thought too indelicate to be ufed by any perfon of tafte 
or good manners. When one hears the following lines, 
which abound in poetical words, 

The breezy call of incenfe-breathing morn, 

The fwallow twittering from the ftraw-built feed, 
The cock’s fhrill clarion, or the echoing horn, 

No more fliall roufe them from their lowly bed : 

—one is as fenfible of the dignity of the language, as 
one would be of the vilenefs or vulgarity of that man’s 
fpeech, who fhould prove his acquaintance with Bride¬ 
well, by interlarding his difeourfe with fuch terms as mill- 
doll, queer cull, or nublirg cheat %; or who, in imitation 
DiAionarv'^°P S anc ^ § aH1 ^^ ers > Should on the common occaflons 
^Language ta ^ of being leal hollow, cr famng his difiancs §. 

of New- What gives dignity to perfons gives dignity to language. 

A man of this character is one who has b.orne important 
employments, been connected with honourable affociates, 
and never degraded himfclf by levity or immorality of 
conduct. Dignified phrafes are thofe which have been 
ufed to exprefs elevated ientin ents, have always made 
their appearance in elegant compofition, and have never 
been profaned by giving permanency or utterance to the 
paffions of the vile, the giddy, or the worthlcfs. And 
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as by an a Clive old age, the dignity of fuel) men is com 
firmed and heightened ; fo the dignity of fuch wo' d;, it 
they be not fullered,lo fa.l into difule, leldoni iails to 

improve by length of time. 

Art. II. Of Troi'Es and Figures. 

If it appear tint, by means of figures, language may 
he made more /</ a/h.y and more natural than it would be 
without them ; It will follow, that to poetic language, 
whofe end is to pknfe by imitating nature, figures mu ft 
be not only ornamental, butueceifary. J t will here be 
proper, therefore, firft to point out the importance and 
utility of figurative language; fecondly, to ihow, that 
fig .res are more nccclfiry to poetry in general than to 
any other mode of writing. 

I. As to the importance and utility of figurative exprtffr.i:-. 
in making language more pleafing and more natural; it 
may be remarked, 

(i.) That tropes and figures are often necelTurv to 
fupply the unavoidable defects of language. When 
proper words are wanting, or not recollefted^ or when 
we do not choofe to be always repeating them, we mull 
have recourfe to tropes and figures. When philosophers 
began to explain the operations of the mind, they found 
that moil: of the words in common ufe, being framed to 
anfwer the more obvious exigencies of life, were in their 
proper fignification applicable to matter only and its 
qualities. What was to be done in this cafe? Would 
they think of making a new language to exprefs the 
qualities of mind? No: that would have been difficult 
or impracticable; and granting it both practicable and 
eafy, they muft have forefeen, that nobody would read 
or liften to what was thus fpoken or written in a new 
and confequently in an unknown tongue. They there¬ 
fore took the language as they found it; and when¬ 
ever they thought there was a fimilarity or analogy be¬ 
tween the qualities of the mind and the qualities of mat¬ 
ter, fcrupled not to ufe the names of the material quali¬ 
ties tropically, by applying them to the mental qualities. 
Hence -came the phrafes folidity of judgment, warmth of 
imagination, enlargement of underftanding, and many 
others ; which, though figurative, exprefs the meaning 
juft as well as proper words would have done. In fafQ 
numerous as the words in every language are, they muft 
always fall ffiort of the unbounded variety of human 
thoughts and perceptions. Taftes and fmells are almoft 
as numerous as the fpecies of bodies. Sounds admit of 
perceptible varieties that furpafs all computation, .and, 
the feven primary colours may be diverfffied without end. 
If each variety of external perception were to have a, 
name, language would be infurmountably difficult; nay, 
if men were to appropriate a clafs of names to each par¬ 
ticular fenfe, they would multiply words exceedingly, 
without adding any thing to the ejearnefs of fpeech. 
Thofe words, therefore, that in their proper fignifi¬ 
cation denote the objects of one fenfe, we often apply 
tropically to the ob,ects of another, 'and fay, Sweet 
tafte, fweet fmell, lweet found ; fharp point, fharp tafte, 
ffiarp found ; harmony of founds, harmony, of colours, 
harmony of parts; foft filk, foft colour, foft found, foft 
temper; and fo in a thoufand infiances: and yet tbefe 
words, in their tropical fignification, are net lefs intelli¬ 
gible than in their proper one ; for fharp tafte and fharp 
found, are as expreffive as (harp fword; and harmony of 
tones is not better underftood by the mufician, than har- 
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mony of parts by the architett, and harmony of colours 
by the painter. 

Savages, illiterate perfons, and children, have com¬ 
paratively but few words in proportion to the things they 
may have occafion to (peak of; and muft therefore re- 
cur to tropes and figures more frequently than perfoas 
of copious elocution. A feaman, or mechanic, even 
when he talks of that which does not belong to his art, 
borrows his language «rom that which does; and this 
makes his didtion figurative to a degree that is fome¬ 
times entertaining enough. “ Death (fays a feaman in 
one of Smollet’s novels) has not yet boarded my com¬ 
rade ; but they have been yard-arm and yard-arm thefe 
three glajjes. His Jhrhoard eye is open, but fall . jammed 
in his head ; and the haulyards of his under jaw have 
given way.” Thefe phrafes are-exaggerated; but we 
allow them-to be natural, becaufe we know that illiterate 
people are apt to make ufe of tropes and figures taken 
from their own trade, even when they fpeak of things 
■that are very remote and incongruous. In thofe poems, 
therefore, that imitate the converfation of illiterate per¬ 
fons, as in comedy, farce, and paftoral, fuch figures 
judicioufly applied may render the imitation more plea- 
fing, becaufe mpre exaff and natural. 

Words that are untuneable and harlh, the poet is of¬ 
ten obliged to avoid, when perhaps he has no other way 
to exprefs their meaning than by tropes and figures; 
and fometimes the meafure'of his verfe may oblige him 
to rejedt a proper word that is not harlh, merely on 
account of its being too long, or too fhort, or in any 
other way unfuitable to the rhythm, or to the rhyme. 
And hence another ufe of figurative language, that it 
contributes to poetical harmony. Thus, to prejs the 
■plain, is frequently ufed to fignifyifo be fain in battle ; 
•liquidplain is put for ocean, blue ferene for Jky, and fylvan 
reign for country life. 

(2.) Tropes and figures are favourable to delicacy. 
When the proper name of a thing is in any refpedt un- 
pleafant, a well-chofen trope will convey the idea in fuch, 
a way as to give no offence. This is agreeable, and 
even necelfary, in polite converfation, and cannot be dif- 
penfed with in elegant writing of any kind. - Many 
words, from their being often applied to vulgar ufe, ac¬ 
quire a meannefs that disqualifies them fir a place infe- 
rious poetry; while perhaps, under the influence of a 
different fyilem of manners, the correfponding words in 
another language may be elegant, or at leaft not vulgar. 
When one reads Homer in the Greek, one takes no 
offence at his calling Eumeus by a name which, literally 
rendered, fignifies fwine herd; fir It, becaufe the Greek 
word is well-founding in itfe-lf; fecondly, becaufe we 
■have never heard it pronounced in converfation, nor con- 
fequently debaled by vulgar ufe ; and, thirdly, becaufe 
we know, that the office denoted by it was, in the age 
of Eumeus, both important and honourable. But Pope 
would have been blamed, if a name fo indelicate as fwine- 
h:rd had in his tranflation been applied to fo eminent a 
perfonage; and therefore he judicioufly makes ufe of 
the trope fynecdochc-, and calls him fwain*-, a word 
both elegant and poetical, and net likely to lead the 
reader into any miftake about the perfon fpoken of, as 
his employment had been deferibed in a preceding paf- 
fage. The fame Eumeus is faid, in the Ample but me¬ 
lodious language of the original, to have been making 
his own fhoes when Ulyffrs came to his door; a work 


which in thofe days the greateft heroes would often find Of Tropes 
necefiary. This, too, the tranflator foftens by a- tropi- and ti. 
cal exprtiiions ; & u ^ es - 

Here fat Eumeus, and his cares app’ied, 

To form Itrong bujhins of well leafoned hide. 

A hundred other examples might be quoted from this 
tranflation; but thefe will explain our meaning. 

There are other occafions on which the delicacy of 
figurative language is {till more needful; as in Virgil’s 
account of the effects of animal love, and of the plague 
among the beads, in the third Georgic ; where Dryden’s 
ftyle, by being lefs figurative than the original, is in 
one place exceedingly filthy, and in another fhockingly 
obfeene. ■ <; . 

Plobbes could conftrue a Greek author; but his fkill 
in words mull have been all derived from the dictionary: 
for he feems not to have known that any one articulate 
found could be more agreeable, or any one phrafe more 
dignified, than another. In his Iliad and Odyfley, 
even when he hits the author’s fenfe (which is not al¬ 
ways the cafe), he proves, by his choice of words, that __ 
of harmony, elegance, or energy of ftyle, he had no 
manner of conception. And hence that work, though 
called a 'Tranflation-of Homer, does not even deferve the 
name of poem: ; becaufe it is in every refpedt unpleafing, 
being nothing more than a fidtitious narrative delivered 
in a mean profe, with the "additional meannefs of harlh 
rhyme and untuneable meafure.-^—Trapp underftood 
Virgil well enough as a grammarian, and had a tafte for 
his beauties: yet his tranflation bears no refemblance to 
Virgil; which is owing to the fame caufe, an imprudent 
choice of words and figures, and a total want of har¬ 
mony. 

The delicacy we here contend for, may indeed, both which, 
in converfation and in writing be carried too far. To however, f 
call killing an innocent man in a duel an affair of honour, maybe car- ; 
and a violation of the rights of ‘wedlock an affair of gal- ne ^toofar. 
lantry, is; a proftitution of figurative language. Nor is 
it any credit to us, that we are faid to have upwards of 
40 figurative phrafes to denote exceffive drinking. Lan- 
uige of this fort generally implies, that the public ab- 
orrence of fuch crimes is not fo ftrong as-it ought to 
be ; and it is a queftion, whether even our morals might 
not be improved, if we were to call thefe and fuch like 
crimes by their proper names, murder, adultery, drunken - 
nefs, gluttony ; names, that not only exprefs our mean¬ 
ing, but alfo betoken our difapprobation.-As to 

writing, it cannot be denied, that even Pope himfelf, 
in the excellent verfion juft now quoted, has fometimes-, 
for the fake of his numbers, or for fear of giving of¬ 
fence by too clofj an imitation of Homer’s fimplicity, 
employed tropes or figures too quaint or too folemn 
for the occafion* And the finical ftyle is in part cha-. 
rafterifed by the writer’s diflike to literal expreffions, 
and affedtedly fubftituting in their ftead unneceflary 
tropes and figures. With thefe authors, a man’s only 
child muft alway be his only hope; a country maid be¬ 
comes a rural beauty, or perhaps a nymph of the groves ; 
if flattery fing at all, it muft be a fyren fong; the 
fhepherd’s flute dwindles into an oaten reed, and his crook 
is exalted into a feeptre; the fdver lilies rife from their 
golden beds, and languifh to the complaining gale. A 
young woman, though a good Chriftian, cannot make 
herfelf agreeable without facrifcing to the Graces; nor 

hope 
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Of Tropes hope to do any execution among the genii: /wains, till a 
and H- whole legion of Cupids, armed wd&i flames and darts, and 
J^ s _ other weapons, begin to difcliarge from her eyes their 
formidable artillery. For the fake of variety, or of the 
verfe, fome of tints figures may now and then find a 
place in a poem ; but in profe, unki's very Sparingly tiled* 
56 they favour of affectation. 

Tropes and (3.) Tropes and figures promote brevity; and brevity, 
figures pm- un ; te d w ith perfpieuity, is always agreeable. An es- 
'fr'^an'd" arn P^ e or two will be given in the n:xt paragraph. Sen- 
ury.an timents thus delivered, and imagery thus painted, are 
readily apprehended by the mind, make a iirong im- 
preflion upon the fancy, and remain long in the memo¬ 
ry ; whereas too many words, even when the meaning 
is good, never fail to bring difguft and wearineft. They 
argue a debility of mind which hinders the author from 
feeing his thoughts in one diftinct point of view ; and 
they alfo encourage a fufpicion, that there is fomething 
faulty or defective in the matter. In the poetic ftyle, 
therefore, which is addreiTed to the fancy and paffions, 
and intended to make a vivid, a pleafing, and a perma¬ 
nent impreffion, brevity, and confequently tropes and 
figures are indifpenfable. And a language will always 
be the better fuited to poetical purpofes, the more it 
admits of this brevity;—a charadfer which is more 
confpicuous in the Greek and Latin than in any modern 
tongue, and much lefs in the French than in the Italian 
or Englifh. 

Contribute (4.) Tropes ana figures'eontribute to flrength or ener- 
t li firength gy of language, rot only by their concifenels, but alfo 
v.nii energy by conveying to the fancy ideas that arc eafily compre¬ 
hended, and make a ftrong imprefiion. We are power¬ 
fully affeCted with what we fee, or feel, or hear. When 
a fentiment comes enforced or illuftrated by figures taken 
from objects of fight, or touch, or hearing, one thinks, 
as it were, that one fees, or feels, or hears, the thing 
fpoken of; and thus, what in itfelf would perhaps be 
obfeure, or is merely intellectual, may be madetofeize 
our attention and intereft our paffions almoft as effcCtual- 
ly as if it were an objeCt of outward fenfe. When Vir¬ 
gil calls the Scipios thunderbolts of near, he very ftrongly 
exprefles in one word, and by one image, the rapidity 
of their victories, the noile their atchievements made 
in the world, and the ruin and confternation that at¬ 
tended their irrefiftible career.-When Homer calls 

Ajax the lulwarl of the Greeks, he paints with equal 
brevity his vaft fize and flrength,. the difficulty of pre¬ 
vailing againft him, and the confidence wherewith his 

countrymen repofed on his valour.-When Solomon 

fays of the ftrange woman, or harlot, that “ her feet go 
down to death,” he lets us know, not only that her 
path ends in deftrudticn, but alfo, that they who accom¬ 
pany her will find it eaty to go forwards to ruin, and 

difficult to return to their duty.-Satan’s enorm us 

magnitude, and refulgent appeanir.ee, his perpendicular 
afeent through a region of darknefs, and the inconceiv¬ 
able rapidity of his motion, are all painted out to our 
fancy by Milton, in one very fhort fimilitude, 

Sprung upward, like—a pyramid of fire. 

Par. Lof, b. 4. v. 1013 . 

To take in the full meaning of which figure, we mull: 
imagine ourfelves in chaos,, and a vaft luminous body 
riling upward, near the place where we are, fo fwiftly 
as to appear a continued Hack of light, and leflening 


of lari' 
gauge, 
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to the view according to the incicafe of diftance, till it Ot Tropes 
end in a point, and then difappear ; and all this muft g hrcs *" 

be fuppofed to llrikeour eye in one inftant.-Equal ..„,_ v 

to this in propriety, though not in magnificence, is that 
allegory of Gray, 

The paths of glory lead but to the grave: 

Which prefents to the imagination a wide plain, where 
fcveral roads appear, crowded with glittering multitudes, 
and bluing from different quarters, but drawing nearer 
and nearer as they advance, till they terminate in the 
dark and narrow houfe, where all their glories enter in 

fucceffion, and difappear for ever.-When it is fitid 

in Scripture, of a good man who died, that he f.ll 
afleep, what a number of ideas are at once conveyed to 
our imagination, by this beautiful and exprefiive figure . 

As a labourer, at the clofe of day, goes to deep, with 
the fatisfaftion of having performed his work, and with 
the agreeable hope of awakening in the morning of a new 
day, refrefhed and cheerful; fo a good man, at the end 
of life, refigns himfelf calm and contented to the will of 
his Maker, with the fweet reflection of having endea¬ 
voured to do his duty, and with the tranfpoiting hope 
of foon awaking in the regions of light, to life and hap- 
pinefs eternal. The figure alfo fuggells, that to a good 
man the tranfition from life to death is, even in the fenfa- 
tion no more painful, than when our faculties melt away 

into the pleafing infenfibility of fleep,-Satan, flying 

among the ftars, is faid by Milton to “fail between 
worlds and worlds; which has an elegance and force far 
fuperior to the proper word fly. For by this allufion 
to a fhip, we are made to form a lively idea of his great 
fize, and to conceive of his motion, that it was equable 

and majeftic.-Virgil ufes a happy figure to exprefs 

the fize of the great wooden horfe, by means of which 
the Greeks were conveyed into Troy : “ Equum divina 

Palladis arte tcdjficant.” -Milton is ftill bolder when 

he fays. 


Who would not fing for Licidas ? he knew 

Himfelf to fing, and build the lofty rhyme. 

Thephrafe, however, though bold, is emphatical; and 
gives a noble idea cf the durability of poetry, as well, 
as of the art and attention requifite to form a good 

poem-There are hundreds of tropical expreffions in 

common ufe, imcomparably more energetic than anypro- 
per words of equal brevity that could be put in their 
place. A cheek burning with bluilies, is a trope which 
at once deferibes the colour as it appears to the beholder, 
and the glowing heat as it is felt by the perfon bluflnng. 

Chilled with defpondence, petrified with aftonilhment, 
thunderftruck widi difagreeable and unexpected intelli¬ 
gence, melted " i ll love.or pity, diffohed in luxury, har¬ 
den., d in wickednefs, fflining into remorfe, inflamed with 
define, tojfed with uncertainty &c.—.every one is fenlible 
of the force of thefe and the like phrafes, and that thqy 
muft contribute to the energy of compofition. 

(5.) Tropes and figures promote ftrength of expref- They are. 
fion ; and are in pcetry peculiarly requifite, becaufe they likewife 
are often more natural, and more imitative, than proper the kn- 
words. In fadt, this is fo much the cafe, that it would h’ ua S e 
be impoffible to imit.te the language of paffion without ® ^ " 
them. It is true, that when the mind is agitated, one 
does not run out into allegories, or long-winded fimi- 
litudcs, or any of the figures that require much attention 

and. 
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Of Tropes and many words, or that tend to withdraw the fancy 
and i'u f rom th e objedt of the paffion. Yet the language of 
many paffions muft be figurative notwith(landing; be- 
canfc they muf; the fancy, and diredl it to objedts 
congenial to their own nature, which diverfify the lan¬ 
guage. of the lpeaker with a multitude of allufions. 
The fancy of a very angry man, for example, preients 
to his view a train of.difagreeable ideas connected with 
the paffion cf anger, and tending to encourage it; and 
if he fpeak without reftraint during the paroxyfm cf 
his rage, thofe ideas will force themfelves upon him, 
and compel him to give them utterance. “Infernal 
monfter ! (he will fay),—my blood boils at him ; he 
has ufed me like a dog’; never was man fo injured 
as I have been by this barbarian. He has,no more fenfe 
of propriety than a ftor.e4.His countenance is diabolical, 
and his foul as ugly as his countenance.. His heart is 
cold and hard, and his refclutions dark and bloody,” &c. 
This fpeech is wholly figurative.,, It is made up of meta¬ 
phors and hyperboles, which, With the prcfopopxia and 
apojlrophe, are the moft paffionate of all the figure^. 
Lear, driven out of doors by his unnatural daughters, 
in the midft of darknefs, thunder, and tempeft, natu¬ 
rally breaks forth (for his indignation is juft now raifed 
to the very higheft pitch) into the following violent ex'-' 
clamation againft the crimes of mankind, in which 
almoft every word is figurative. 

Tremble, thou wretch, 

That haft within thee undivulged crimes 
Unwhipt of juftice. Hide thee, thou bloody hand, 
Thou perju r’d, and thou fimular of virtue, 

, That art inceftuaus. Caitiff, to pieces fhake, 

That under covert, and convenient feeming, 

Haft pradlis’d on man’s life. Clofe pent-up guilts, 

Rive your concealing continents, andcry 
Thefe dreadful fummoners grace. King Lear. 

_1-The vehemence of maternal love, and forrow from 

the apprehenfion of lofing her child, make the" Lady 
Conftance utter a language that is itrengiy figurative, 
though quite Suitable to the condition and charadter of 
the fpeaker. The palfage is too long for a quotation, 

but concludes thus: 

■>%; • - 

P I.crd ! my boy, my Arthur, my fair fon, 

My life, my joy, my food, my all.the world, 

My widow.comfort, and my forrow’s cure. King John. 

-Similar to this, and equally expreffive of conjugal 

love, is that beautiful hyperbole in Homer; where 
Andromache, to difluade her huiband from going out 
to the battle, tells him that ihe had bow. no mother, 
father, or brethren, all her kindred being dead, and her 
native country defolate ; and then tenderly adds. 

But while my Hedlor yet furvives, 1 fee 
My father, mother, brethren, all in thee. Iliad, b. 6. 

As the paffions that agitate the foul, and roufe the 
pleft Ian- fancy, are apt 'to vent themfelves in tropes and figures, 
gnagemoft f 0 that deprefs the mind adopt for the molt part 
iuitoble to a pj a jp didtion without any ornament: for to a dejected 
paffions, S mind, wherein the imagination is generally inaftive, it 
is not probable that any great variety of ideas will pre- 
fent themfelves ; and when' thefe are fidw and familiar, 
the words that exprefs them'muft be Ample. As no 
author equals Shakeipeare in bcldncfs or variety of 
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figures when he copies the flyle- of thof; violent paffions Of Tropes 
thaigftimulate the fancy ; To, when he would exhibit and 1 ' 1 ' 
the human mind in a dejedted ftate, no uninfpired writer ■ gures ’ 
excels him in fimplicity. The fame Lear whole refent- 
ment had impaired his underftanding, while it broke 
out in the moft. boifterous language, when, after fome 
medical applications, he recovers his reafon, his rage 
being now exhaufted, his pride humbled, and his fpirits 
totally depreffed, fpeaks in a ftyle than which nothing 
can be imagined more fimple or more affcdling. 

Pray, do not mock me : 

I am a very foolifli, fond old man, 

Fourfcoreand upward; and, to deal plainly‘with veu, 

I fear I am not in my perfedl mind. 

Methinks I fhould.know yon, and know this man ; 

Yet I am doubtful: for I am mainly ignorant 
What place this is; and all the {kill I have 
Remembers not thefe gaiments : nor I know not 
Where I did lodge latt night.- Lear, adt 4. fc. 7. 


--Defdemona, ever gentle, artlefs,and fincere, Jhocked, 

at the unkindnefs of he^hbfband, and overcome with 
melancholy, fpeaks in a ftyle fo beautifully fimple, and 
fo perfedfly natural, that one knows not what to lay 
in commendation of it: 

My mother had a maid call’d Barbara; 

She was in love, and he (he lov’d prov’d.mad. 

And did forfake her. She >4 had a fong of willow; 

An old thing it was, but it exprefs’d her fortune, 

And the died finging it. ' That fong to-night 
Will notigo from my mind : I havt: much to do, 

But to go hang my head all at one fide, 

And firig it like poor Barbara. Othello , adt 4. fc. 3. 

Sometimes the imagination, even when exerted to 
the utmoft, takes in but few ideas. This happens when 
the attention is totally engrofled by fome very great 
object; admiration being one of thofe emotions that 
ratherfufpend the exercife of the faculties than pufh them g, 
into adlion. And here, too, the fimpleft language is And to the 
the '.moft natural; as when Milton fays of the Deity, lentimeut 
that he fits “ high-throned above all height.” And as °/ adlmra ‘ 
this fimplicity is more fuitable to that one great exertion t101 " 
which occupies the fpeaker’s mind than a more elaborate 
imagery or language would have* been, fo has it alfo a 
more powerful effedt in fixing and elevating the imagi¬ 
nation of the hearer; for to introduce other thoughts 
for the fake of illuftrating what cannot be illuftrated, 
could anfwer no other purpofe than to draw off the at¬ 
tention from the principal idea. In thefe and the like 
cafes, the fansy left to itfelf. will have.more fatisfadfion 
in purfuing at leifure its oWn r fpeculations than in at- *: 
tending to thofe of others ; as they who fee for the firit 
time lbme admirable objedt would choofe rather to feaft 
Upon it in filence, thgn to have their thoughts interrupted 
by. a long defeription from another perfon, informing 
them of nothing -but what they fee befqre them, are al¬ 
ready acquainted with, or may eafily conceive. 

It was remarked above, that the hyperbole, profopopxia, 
and apojlrophe, are among the moft paffionate figures. 

This deferves illuftration. ^ 6r 

1 ft, A very angry man is apt to think the injury he Hyberbole 
has juft received greater than it really is; and if he natural to 
proceed immediately to retaliate .by word or deed,feldom ‘JjM” 
fails to exceed the due bounds, and to become injurious i e ve, fear, 

in £.;c. 
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in his turn. The fond parent looks upon his child as a 
prodigy of genius and beauty ; and the romantic lover 
will not be perliiaded that his mi ft refs has nothing fuper- 
natural either in her mind or perfon. Fear, in like 
manner, not only magnifies its object when real, but 
even forms an oLjeCt out of nothing and miftakes the 
fictions of fancy tor the imitations of fenfe.—No won¬ 
der, then, that they who fpeak according to the impulfe 
of paflion fhould fpeak hyperbolically ; that the angry 
man fhould exaggerate the injury he has received, and 
the vengeance he is going to inflidt; that the forrowful 
fhould magnify what they have loft, and the joyful what 
they have obtained ; that the lover Ih >uld fpeak extra¬ 
vagantly of the beauty of his miftrefs, the coward of 
the dangers he has encountered, and the credulous clown 
of the miracles performed by the juggler. In fact, 
thefe people would not do juftice to what they feel 
if they did not fay more than the truth. The valiant man, 
on the other hand, as naturally adopts the difninilhing 
hyperbole when he f| eaks of danger; and the man of 
fenfe, when he is obliged to mention his own virtue or 
ability; becaule it appears to him, or he is willing to 
confider it, as lefs than the truth, or at beft as inconfi- 
derable. Contempt ufes the fame figure; and there¬ 
fore Petruchio, affeCting that paflion, affeCts alfo the 
language of it. 

Thou lieft, thou thread, thou thimble, 
Thou yard, three-quarters, half-yard, quarter, nail, 
Thou flea, thou nit, thou winter-cricket, thou! 

Brav’d in mine own houfe with a fkein of thread ! 
Away, thou rag, thou quantity, thou remnant! 

Taming of the Shrew, adt 4. fc. 1 . 

For fome paflions confider their objedts as important, 
and others as unimportant. Of the former fort are 
anger, love, fear, admiration, joy, forrow,pride ; of the 
latter are contempt and courage. Thefe may be faid 
to fubdue the mind to the objeCt, and thefe to fubdue 
the 6bjeCt to the mind. And the former, when violent, 
always magnify their objedts; whence the hyperbole 
called amplification, or auxejts t and the latter as con- 
ftantly diminifh theirs ; and give rife to the hyperbole 
called meiofts, or diminution.—Even when the mind can¬ 
not be faid to be under the influence of any violent paf- 
fion, we naturally employ the fame figure when we 
woifld imprefs another very ftrongly with any idea. “ He 
is d walking fhadow ; he is worn to (kin and bone; he 
has one foot in the grave and the other following — 
thefe, and the like phrafes, are proved to be natural by 
their frequency. By introducing great ideas, the hy¬ 
perbole is further ufeful in poetry as a fource of the 
fublime ; but when employed injudicioufly is very apt 
to become ridiculous. Cowley makes Goliah as big as 
, the hill down which he was marching f ; and tells us, 
that when he came into the valley he feemed to fill it, 
and to overtop the neighbouring mountains (which, by 
the by, feems rather to lefTenthe mountains and valleys 
than to magnify the giant) ; nay, he adds that the fun 
ftarted back when he faw the fplendour of his arms. 
This poet feems to have thought that the figure in 
queftion could never be fufliciently enormous; but Quin¬ 
tilian would have taught him, “ Quamvis omni.s hy¬ 
perbole ultra fidem, non tamen effe debet ultra modum.” 
The reafon is, that this figure, when exceflive, betokens 
rather abfolute infatuation titan intenfe emotion; and 
Vol. XV. 
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refembles the efforts of d ranting tragedian, or the ra¬ 
vings of an enthufiaftic declaimer, who, by pu'ting on the 
geftures and looks of a lunatic, fatisfy the dileerning 
part of their audience, that, inftead of feeling ftrongiy, 
they have no rational feelings at all. In the wildeft 
energies of nature there is a modefty which the imitative 
artift will be careful never to overftep. 

idly. That figure, by v. hich things are fpoken of as 
if they were perfons, i-. called p.-ojopopaia, or pei fortifi¬ 
cation. It is ahold figure, and yetis often natural. 
Long acquaintance recommends to fome lhare in our 
affection even things inanimate, as a houfe, a tree, a 
rock, a mountain,' a country ; and were we to leave 
fuch a thing, without hope of return, we fhould be in¬ 
clined to addrefs it with a farewel, as if it we:e a per¬ 
cipient creature. Hence it was that Mary queen of 
Scotland, when on her return to her own kingdom, fo 
affectionately bade adieu to the country which fhe had 
left. Farewel, Ftance,” faid flic ; “ farewel, beloved 
country,which I fliall never more behold!” Nay, we 
find that ignorant nations have actually worfh’pped fuch 
things, or confidered them as the haunt of certain 
powerful beings. Dryads and hamadryads were by the 
Greeks and Romans fuppofed to prefide over trees and 
groves ; river gods and nymphs, over ftreams ar.J foun¬ 
tains; little deities, called Lares and Penates, were be-* 
lieved to be the guardians of hearths and houfes. In 
Scotland there is hardly a hill remarkable f. r the beauty 
of its Iliape, that was not in former times thought to 
be the habitation of fairies. Nay, modern as well as 
ancient fuperftition has appropriated the waters to a pe¬ 
culiar fort of demon or goblin, and peopled the very 
regions of death, the tombs and charnel-houfes, with 
multitudes of ghofts and phantoms.—Befides, when 
things inanimate make a ftrong impreffion upon us, 
whether agreeable or otherwife, we are apt to addrefs 
them in terms of affection or diflike. The failor bleffes 
the plank that brought him afhore from the fhipwreck j 
and the paffionate man, and fometimes even the philofo- 
pher, will fay bitter words to the ftumbling-block that 
gave him a fall.-—Moreover a man agitated with any 
interefting paflion, efpecially of long continuance, is 
apt to fancy that all nature fympathifes with him. If 
he has loft a beloved friend, he thinks the fun lefs bright 
than at other times; and in the fighing of the winds 
and groves, in the lowings of the herd, and in the mur¬ 
murs of the ftream, he feems to hear the voice of lamen¬ 
tation. But when joy or hope predominate, the whole 
world affumes a gay appearance. In the contemplation, 
of every part of nature, of every condition of mankind, 
of every form of human fociety, the benevo’ent and the 
pious man, the morofe and the cheerful, the mifer and 
the mifanthrope, finds occafion to indulge his favourite 
paflion, and fees, or thinks he fees, his own temper re¬ 
flected back in the actions, fympathies, and tendencies 
of other things and perfons. Our affections are indeed 
the medium through which we may be faid to furvey 
ourfelves, and every thing elfe ; and whatever be our 
inward frame, we are apt to perceive a wonderful con¬ 
geniality in the world without us. And hence the fancy, 
when roufed by real emotions, cr by the pathos of com- 
pofiiion, is eafily reconciled to thofe figures of fpeech 
that aferibe fympathy, perception and the other attri¬ 
butes of animal life, to things inanimate, cr even to no¬ 
tions merely intellectual.—Motion too, bears a clofe 
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Of Tropes affinity to action, and affedls our imagination nearly in 
the fame manner ; and we fee a great part of nature in 
motion, and by its fenfible effedts are led to contem¬ 
plate energies innumerable. Thefe conduct the rational 
mind to the Great Fird Caufe ; and thefe, in times of 
ignorance, difpofed the vulgar to believe in a variety of 
lubordinate agents employed in producing thofe appear¬ 
ances that could not otherwifehe accounted for. Hence 
an endlefs train of fabulous deities, and of witches, de¬ 
mons, fa'rics, genii; which, if they prove our reafon 
weak and .our fancy ftrong, prove alfo that perfonifica- 
tion is natural to the human mind; and that a right 
ufe of this figure may have a powerful effedt, in fabulous 
writing efpecially, to engage our fympathy in behalf of 
things as well as perfons: for nothing can give lading 
delight to a moral being, but that which awakens fym¬ 
pathy, and touches the heart; and though it be true 
that we fympathi'e in fome degree even with inanimate 
things, yet what has, or is fuppofed to have, life, calls 
forth a more fincere and more permanent fellow-feeling. 
—Let it be obferved further, that to awaken our fym- 
pathetic feelings, a lively conception of their objedt is 
r.eceffary. This indeed is true of almoft all our emo¬ 
tions ; their keennefs is in proportion to the vivacity of 
the perceptions that excite them. Diftrefs that- we fee 
* Hor. Ar.is more affecting than what we only hear of*; a per¬ 
fect, v i8q ufal of the gayeft feenes in a comedy does not roufe 
the mind fo effectually as the p:efence of a cheerful 
companion; and the death of a friend is of greater 
energy in producing ferioufnefs, and the confideration 
.of pur latter end, than all the pathos of Young. Of 
deferiptions addreffed to the fancy, thofe that are mod 
vivid and pidturefque will generally be found to have 
the moft powerful influence over our affedtions; and 
thofe that exhibit perfons engaged in adtion, and adorned 
with vifible infignia, give a brifker impulfe to the facul¬ 
ties than fuch as convey intelledlual ideas only, or images 
taken from ftill life. No abdradf notion of time or of 
love can be fo fti iking to the fancy as the image of an 
old man accoutred with a feythe, or of a beautiful boy 
with wings and a bow and arrows : and no phyfiological 
account of frenzy could fugged fo vivid an idea as the 
poet has given us in that exquifite portrait, 

And moody madnefs laughing wild amid fevered wo. 

And for this reafon partly it is that the epic poet, in 
order to work the more effectually upon our pafllons 
and imagination, refers the fecret fprings of human 
conduct, and the viciffitudes of human affairs, to the 
agency of perfonified caufes ; that is, to the machinery 
of gods and goddeffes, angels, demons, magicians, and 
other powerful beings. And hence, in all fublime 
poetry life and motion, with their feveral modes and 
attributes, are liberally bedowed on thofe objects where¬ 
with the author intends that'we fhould be drongly im- 
prefl'ed feenes perfectly inanimate and dill, tending 
rather to d iff ufe a languor over the mind than to com¬ 
municate to our Tnterhal powers thofe lively energies 
without which a being effeutially adtive can never re¬ 
ceive complete gratification.—Ladly, feme violent paf- 
iions are peculiarly inclined to change things into per¬ 
fons. The horrors of his mind haunted Oretles in the 
fhape of furies. Confcience, in the form of the murder¬ 
ed perfon, dares the murderer in-the face, and often 
.terrifies him to diftradlioa. The fuperftltious man, 
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travelling alone in the dark, midakes a white done for a Of Tropes 
gbod, a bufh for a demon, a tree waving with the wind an<1 Fl * 
for an enormous giant brandifhing a hundred arms. 8 ures - 
The lunatic and enthufiad converfe with perfons who 
exid only in their own didempere'd fancy ; and the glut¬ 
ton and the mifer, if they were to give utterance to all 
their thoughts, would often, it is prefumable, fpeak, the 
one of his gold, the other of his belly, not only as a per¬ 
fon, but as a god,—the objedt of his warmed love and 
mod devout regard.—More need not be faid to prove 
that perfonification is natural, and may frequently con¬ 
tribute to the pathos, energy, and beauty of poetic 
language. 63' 

3 clh, Slpojlrophc, or a fudden diverfion of fpeech from Apodrophe 
One perfon to another perfon or thing, is a figure bow t0 
nearly related to the former. Poets fometimes make 
ufe of it, in order to help out their verfe, or merely to 
give variety to their dyle: but on thefe occafions it is 
to be confidered as rather a trick of art, than an effort 
of nature. It is mod natural, and mod pathetic, when 
the perfon or thing to whom the apodrophe is made, 
and for whofe fake we give a new direction to our 
fpeech, is in our eyes eminently didinguifhed for good 
or evil, or raifes within us fome fudden and powerful 
emotion, fuch as the hearer would acquiefce in, or at 
lead acknowledge to be reafonable. But this, like the 
other pathetic figures, mud be ufed with great prudence. 

For if, indead of calling forth the hearer’s fympathy, it 
fhould only betray the levity of the fpeaker, or fuch wan¬ 
derings of his mind as neither the fubjedt nor the occa- 
fion would lead one to expedt, it will then create dif- 
gud indead of approbation. The orator, therefore, mud 
not attempt the paffionate apodrophe, till the minds of 
the hearers be prepared to join in it. And every au¬ 
dience is not equally obfequious in this refpedt. In the 
forum of ancient Rome that would have paffed for fub¬ 
lime and pathetic, which to the mod refpedtable of our 
audiences, would appear ridiculous. For our dyle of 
public, fpeaking is cool and argumentative; and par¬ 
takes ltfs of enthufiafm than the Roman did, and much 
lefs than the modern French or Italian. Of Britifh 
eloquence, particularly that of the pulpit, the chief re¬ 
commendations are gravity and fimplicity. And it is 
vain to fay, that our oratory ought to be more vehement j 
for that matter depends on caufes, which it is not only 
inexpedient, but impoflible to alter; namely, on the cha¬ 
racter and fpirit of the people, and their rational notions 
in regard to religion, policy, and literature. The ex¬ 
clamations of Cicero would weigh but little in our 
Copgrefs ; and many of thofe which we meet with in 
French fermons would not be more effedt 11 al if attempt¬ 
ed in our pulpit. To fee one of our preachers, who 
the moment before was a cool, reafoner, a temperate 
fpeaker, an humble Chridian, and an orthodox divine, 
break out into a fudden apodrophe to the immortal 
powers, or to the walls of the church, tends to force a 
fmile, rather than a tear, from thofe among us who 
refledt, that there is nothing in the fubjedt, and fliould 
be nothing in the orator, to warrant fuch wanderings of 
fancy or vehemence of emotion. If he be careful to 
cultivate a pure dyle, and a grave and graceful utter- 
t.ance, a clergyman, who fpeaks from convidtion the 
plain unaffedted words of truth and fobernefs, of be¬ 
nevolence and piety, will, it is be'ieved, convey more 
pathetic,, as well as more permanent, impreffions to the 

heart, 
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Of Tropes heart, and be more ufeful as a Chriftian teacher, than 
and fi- jf j ie were t 0 p U t in pradtice all the attitudes of Rolcius, 

. g ul J 8 - a nd all the tropes and figures of Cicero. 

But where the language of paffion and enthufiafm is 
permitted to difplny itfelf, whatever raifes any flrong 
emotion, whether it be animated or inanimate, abfent 
or prelent, fenlible or intellectual, may give rife to the 
apoilrophe. A man in a diltant country, fpeaking of 
the place of his birth, might naturally exclaim, “ O my 
dear nat ; ve land, {hall I never fee thee more !” Or, when 
forme great misfortune befalls him, “ Happy are ye, O 
nty parents, that ye are not alive to fee this.” We 
have a beautiful apoilrophe in the tlvrd book rf the 
aEneid, where JEneas who is telling his ftory to Dido, 
happening to men - ion thede.n.h of his father, makes a 
Hidden addrefs to him as follows : 

--.-hie pelagi tot tempeftatibus aflus, 

Hen, genitorem, orimis cur® cafufque levamcn, 
'Amitto Anchil'en :—hie me, pater optime, feffum 
Deferis, heu, tantis, nequicquam erepte periclis ! 

This apoilrophe has a pleafing effedh It feems to inti¬ 
mate, that the love which the hero bore his father was 
fo great, that when he mentioned him he forgot every 
thing elfe ; and, without minding his company, one of 
whom was a queen, fuddenly addreifed himfelf to that 
which, though prefent only in idea, was dill a p: incipal 
objedl of his affedtion. An emotion fo warm and fo 
reafi-nable cannot fail to command the fympathy of the 
reader- —When Michael, in the eleventh book of Pa- 
radife Loft, announces to Adam and Eve the neceffity 
of their immediate departure from the garden of Eden, 
the poet’s art in preferving the decorum of the two cha- 
radters is very remarkable. Pierced to the heart at the 
thought of leaving that happy place, Eve, in all the 
violence of ungovernable forrow, breaks forth into a pa¬ 
thetic apoilrophe to Paradife, to the flowers fhe had 
reared, and to the nuptial bower (he had adorned. A- 
dam makes no addrefs to the walks, the trees, or'the 
flowers of the garden, the lofs whereof did not fo much 
afllidl him ; but, in his reply to the archangel, expref- 
fes, without a figure, his regret for being banifhed from 
a place where he Had been fo oft honoured with a fenfi- 
ble manifellation of the divine prefence. The ufe of 
the apoilrophe in the one cafe, and the om'flion of it in 
the other, not only gives a beautiful variety to the ftyle, 
but alfo marks that fuperior elevation and compofure of 
mind, by which the poet had all along diftinguilhed the 
charadter of Adam.—One of the fined applications of 
this figure that is anywhere to be feen, is in the fourth 
book of the fame poem ; where the author, catching by 
fympathy the devotion of our fird parents, fuddenly 
drops his narrative, and Joins his voice to theirs in ado¬ 
ring the Father of the univerfe. 

Thus at their lhady lodge arriv’d, both dood. 

Both turn’d, and under open Iky ador’d 
The God that made both Iky, air, earth, and heav’n. 
Which they beheld, the moon’s refplendent globe, - 
And harry pole :—Thou alfo mad’d the night, 
Maker omnipotent! and thou the day. 

Which we in our appointed work employ’d 
Have finilh’d.-—— 

Milton took the hint of this fine contrivance from a 
well-known paffage of Virgil; 


H'cjuvenum chorus, ille fenum ; qui carminelaades 

Herculeas et fadta ferant;-- 

-utduros mille lahores 

Rege fub Eurvdheo, fatis Junonis iniqux, 
Pertuleiit:—Tu nubigrnas, mvidte, limernbres, 
Hyiaeum Pholumque, manu ; tu Crefiu madias 
Prodigia.- 
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The beauty arifing from divevfified corrpofitLn is the 
fame in both, and veiy great in each. But evciy read¬ 
er mud fel, that the figure is incomparably mote affedt- 
ing to the mind in the imitation than in the original. 

So true it is that the 1. o l rational emotions rail; th: 
mod intenfe fellow-feeling ; ..nd tli.it the apoftiophe is 
then the mod emphatical, when it di/'plays thofic work¬ 
ings of human afFedtion which are at once ardent and 
well-founded. 6* 

To conclude this head : Tropes and figures, parti- Tropes - nH 
cularly the mjap'jor, fnn'il'tul:, and a'kg;ry, are further * r,: 

ufeful, in beautifying language, by fuggtding, together ^ 
with the thoughts elfential to the lubj-.-dl, an endle's va- 
ricty -of agreeable images, for which there wo rld be no endkfs v.i- 
place, if writers were always to confine themfelvss to the ricty of a- 
proper names of things. And this beauty and variety, 
judicioufly applied, is fo far from didradtmg, that it ,ma S C5 - 
tends rather to fix, the - attention, and captivate the 
heart of the readers, by giving light, and life, and pa¬ 
thos, to the whole compofition. 

II. That tropes and figures are more necefiary to 
poetry, than to any other mode of writing, was the 
iecond point propofed to be illudrated in this fec- 
tion. 65 

Language, as already obferved, is then natural, when Tropes and 
it is fuitable to the fuppofed condition of the fpeaker. ^S ures 
Figurative language is peculiarly fuitable to the fuppof- ne ^ 
ed condition of the poet; becaufe figures are fuggeiled poetry than 
by the fancy; and the fancy c f him who compofes tQ an y 
poetry is more employed than that of any other author. othc-rmode 
Of all hiftorical, philofophical, and theological refearch- writing, 
es, the objedl is real truth, which is fixed and perma¬ 
nent. The aim of rhetorical declamation (according to 
Cicero) is Apparent truth, which, being lefs determi¬ 
nate, leaves the fancy of the fpeaker more free, gives 
greater fcope to the inventive powers, and fupplies the 
materials of a more figurative phrafeology. But the 
poet is fubject to no reftraints, but thofe of veriiimili- 
tude; which is Hill lefs determinate than rhetorical 
truth. He fe-ks not to convince the judgment of his 
reader by arguments of either real or apparent cogency ; 
he means only to pleafe and intereft him, by an appeal 
to his fenfibility and imagination. His own imagina- 
t : on is therefore continually at work, ranging through 
the whole of real and probable exiflence, “ glancing 
from heaven to earth, from earth to heaven,” in quell 
of images and ideas fuited to the emotions he himfelf 
feels, and to the fympathies he would communicate to 
others. And, confequently, figures of fpeech, the 
offspring of excurfive fancy, mud, (ifhe fpeak according 
to what he is fuppofed to think and feel, that is, ac¬ 
cording to his fuppofed condition) tin&ure the lan¬ 
guage of the poet more than that of any other corapo- 
fer. So that, if figurative didtion be unnatural in geo¬ 
metry, becaufe all wanderings of fancy are unfuitable, 
and even impoffible, to the geometrician, while intent 
upon his argument; it is, upon the fame principle, per¬ 
il b 2 fcCtly 
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of Tiopes feclly natural, an J even unavoidable, in poetry; becaufe 
and Fi- t he ncr c a poet attends to his fubject, and the better 
^ gure». qualified he is to do it juftice, the more adtive will his 
imagination be, and the more diverfified the ideas that 
prefent themfelves to his mind.——Befides, the true 
poet addreffes himfelf to the paffions and fympathies of 
mankind ; which, till his own be railed, he cannot hope 
to do with fuccefs. And it is the nature of many paf¬ 
fions, though not of all, to intreafe the activity of ima¬ 
gination : and an adtive imagination naturally vents it- 
felfin figurative language ; nay, unlefs reftrained by a 
correct tafte, has a tendency to exceed in it; of which 
Bifhop Taylor and Lord Verulam, two genuifes diffe¬ 
rent in kind, but of the higheft order, are memorable 
examples. 

We faid, that “ the poet feeks net to convince the 
judgment of his reader by arguments of either real or 
apparent cogency.”-We do not mean, that in poe¬ 

try argumenfhas no place. The moft legitimate rea- 
fbning the foundeft philofophy, and narratives purely 
hiftorical may appear in a poem, and contribute great¬ 
ly to the honour of the author, and to the importance 
of his work. All this we have in Paradife Loft.—We 
mean, that what diftinguifhes pure poetry from other 
writing, is its aptitude, not to fway the judgment by rea- 
foning, but to pleafe the fancy, and move the paffions, by 
a lively imitation of nature. Nor would we exclude poe¬ 
tical embellifhment from hiftory, or even from philofo¬ 
phy. Plato’s Dialogues and the Moral Effays of Addifon 
and Johnfon abound in poetic imagery; and Livy and 
Tacitus often amufe their readers with poetical deferip- 
tion. In like manner, though geometry and phyfics be 
different fciences; though abftradl ideas be the fubjdt, 
and pure demonftration or intuition the evidence, of the 
former; and though the material univerf;, and the in¬ 
formations of fenfe, be the fubjedt and the evidence of 
the latter; yet have thefe fciences been united by the beft 
philofophers, and very happy effedls refulted from the 

union.-In one and the fame work, poetry, hiftory, 

philofophy, and oratory, may doubtlefs be blended ; 
nay, thefe arts have all been actually blended in one and 
the fame work, not by Milton only, but alfo by Ho¬ 
mer, Virgil, Lucan, and Shakefpeare. Yet ftill thefe 
arts are different; different in their ends and principles, 
and in the faculties of the mind to which they are re- 
fpedti rely addreffed : and it is eafy to perceive when a 
writer employs one and when another. 

§ 2 . 0 / the SouifD of Poetical Language. 

66 “ ' " 

The poet As the ear, like every other perceptive faculty, 
'•uitln to i s capable of gratification, regard is to be had to the 
ertend to f oaru j 0 f words, even in profe. Blit to the harmony of 
mony of language, it behoves the poet, more than any ether 
Lnjjuajre, writer, to attend ; as it is more efpecially his concern to 
which a render his work pleafurable. In fad, we find, that no 
!'-.s hi poet was ever popular who did not poffefs the art of har¬ 
monious compofition. 

What belongs to the fubjedt of Poetical Harmony 
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may be referred to one or other of thefe heads, Saved- Of Poetical 
nefs, Mcafure, and Imitation. H armony. 

I. In order to give fivectmft to language, either in (,j 
verfe or profe, all words cf harfh found, difficult pro- Sweetnefi 
nunciation, cr unwieldy magnitude, are to be avoided as an< i 
much as poffible, unlefs when they have in the found 
fomething peculiarly emphatical; and words are to be 

fo placed in refpedt of one another, as that difeordant 
combinations may not refult from their union. But irt 
poetry this is more neceffary than in profe ; poetical 
language being underftood to be an imitation of natural 
language improved to that perfedtion which is confiftent 
with probability. To poetry, therefore, a greater lati¬ 
tude muft be allowed than to profe, in expreffing, by 
tropes and figures of pleafing found, thofe ideas whereof 
the proper names are in any refpeft offenfive, either to 
the ear or to the fancy. . 

II. How far verification or regular meajure may be 
effential to this art, has been difputed by critical writers; 
fome holding it to be indifpenfably neceffary, and fome 

not neceffary at all. 65 

The fait feems to be as already hinted, that to poe- Meafure, 
try verfe is not effential. In a profe work, we may 
have the fable, the arrangement, and a great deal of the effential 1 * 0 
pathos and language, of poetry; and fuch a work is cer- * 

tainly a poem, though perhaps not a perfect one. For 
how abfurd would it be to fay, that by changing the 
pofition only of a word or two in each line, one might 
diveft Homer’s Iliad of the ppetical charadter ! At this 
rate, the arts of poetry and verification would be the 
fame ; and the rules in Defpauter’s Grammer, and the 
moral diftichs aferibed to Cato, would be as real poetry 
as any part of Virgil. In fadl, fome very ancient poems, 
when tranflated into a modern tongue, are farlefs poe¬ 
tical in verfe than in profe ; the alterations neceffary to 
adapt them to our numbers being deti imental to their 
fublime fimplicity; of which any perfon of tafte will be 
fenfible, who compares our common prefe-verfion of 
Job,'the Pfalms, and the Song of Solomon, with the 
beft metrical paiaphrafe of thofe books that has yet ap¬ 
peared. Nay, in many cafes, Comedy will be more 
poetical, becaufe more pleafing and natural, in profe 
than in verfe. By verfifying Tom Jones, and The 
Merry Wives of Windfor, we fhouldfpoil the two fined 
comic poems, the one epic, the other dramatical, now 
in the world. 6 9 

But, fecondly, though verfe be not effential to poetry Adds to 
it is neceffary to the perfedtion of all poetry that admits P® rfe6 '' 
of it. Verfe is to poetry, what colours are to paint- 
ing (g). A painter might difplay great genius, and P ° e r ‘‘ 
draw mafterly figures with chalk or ink; but if he in¬ 
tend a perfedt pidture, he muft employ in his work as 
many colours as are feen in the objedt he imitates. Or, 
to adopt a beautiful comparison of Demofthenes, quoted 
by Ariftotle *, “ Verfificat ; on is to poetry what bloom * Rhetor, 
is to the human countenance.” A good face is agree- hb. 3- 
able when the bloom is gone, and good poetrv may ca P' 
pleafe without verification ; harmonious numbers may 

fet 


(g) Horace feems to hint at the fame companion, when, after fpecifying the feveral forts of verfe fuitable to 
Epic, Elegiac, Lyric, and Dramatic Poetry, he adds, 

Defcriptas fervare vices, operumquecolores. 

Cur ego, fi nequeo ignoroque, Foeta falutor > jir. Poet. ver. 86. 
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Of Poetical fet off an indifferent poem, and a fine bloom indifferent 
Harmony, features: but, without verfe, poetry is incomplete ; and 
“ " beauty is not perfect, unlefs to fweetnefs and regularity 

of feature there be fuperadded, 

The bloom of young defire, and purple light of love. 

If numbers are neceffary to the perfection of the higher 
poetry, they are no lefs fio to that of the lower kinds, to 
Paftoral, Song, and Satire, which have little befides the 
language and verfification to diftinguifh them from 
prole ; and which fome ancient authors are unwilling 
to admit to the rank of poems: though it feems too 
nice a fcruple, both becaufe fuch writings are commonly 
termed poetical; and alfo becaufe there is, even in them, 
fomething that may not improperly be confidered as an 
imitation of nature. 

That the rhythm and meafures of verfe are naturally 
agreeable, and therefore that by thefe poetry may be 
made more pleafing than it would be without them, is 
evident from this, that children and illiterate people, 
whofe admiration we cannot fuppofe to be the effedt of 
habit or prejudice, are exceedingly delighted with them. 
In many proverbial fayings, where there is neither rhime 
nor alliteration, rhythm is obvioufly ftudied. Nay, the ufe 
of rhythm in poetry is univerfal; whereas alliteration and 
rhime, though relifhed by fome nations, are not much 
fought after by others. And we need not be at a lofs 
to account for the agreeablenefs. of proportion and order, 
if we reflect, that they fugged the agreeable ideas of 
contrivance and (kill, at the fame time that they render 
the connection of things obvious to the underdanding, 
and imprint it deeply on the memory. Verfe by pro¬ 
moting didinCt and eafy remembrance, conveys ideas to 
the mind with energy, and enlivens every emotion the 
poet intends to raife in the reader or hearer. Befides, 
when we attend to verfes, after hearing one or two, we 
become acquainted with the meafute, which therefore 
we always look for in the fequel. This perpetual inter¬ 
change of hope and gratification is a fource of delight; 
and to this in part is owing the pleafure we take in the 
rhimes of modern poetry. And hence we fee, that 
though an incorreCt rhime or untuneable verfe be in it- 
felf, ar.d compared with an important fentiment, a very 
trifling matter; yet it is no trifle in regard to its effects 
on the hearer; becaufe it brings difappointment, and fo 
gives a temporary fliock to the mind, and interrupts the 
current of the affections; and becaufe it fuggeds the 
difagreeable ideas of negligence or want of {kill on the 
part of the author. And therefore, as the public ear 
becomes more delicate, the negligence will he more 
glaring, and the difappointment more intenfely felt; and 
corredhref. of rhime and of meafure will of courfe be 
the more indifpenlable. In our tongue, rhime is more 
neceffary to Lyric than to Heroic poetry. The reafon 
In what ^ eems t0 be, that in the latter the ear can of itfelf per¬ 
cales rhime ct ‘ ve the boundary of the meafure, becaufe the lines ate 
may be dif- all of equal length nearly, and every good reader makes 
peufed a fhort paufe at the end of each ; whereas, in the for-. 
ErMifh nier > t ^ e * mes va T ‘ n ' en gth • ar 'd therefore the rhime 
poetry, ' s rec l u ifite t0 make the meafure and rhythm fufficiently 
perceptible. Cnftom too may have fome influence. Eng- 
lilli Odes without rhime are uncommon; and therefore 
have fomething awkward about them, or fomething at 
leaft to which the public ear is not yet thoroughly re- 
conciled. Indeed, when the drama is excepted, we do 
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■ not think that rhime can be fafely fpared from Englifh Of Poetical 
poetry of any kind, but when the fubjedt is able to Harmon;.^ 
fupport itfelf. “ He that thinks himfelf capable of 
aftoniflring (fays Johnfon) may write blank verfe; but 
thofe that hope only to pleafe, muff condefcend to 
rhime.’' 

Rhime, however, is of lefs importance by far than 
rhythm, which in poetry as well as in mufic is the 
fource of much pleafing variety ; of variety tempered 
with uniformity, and regulated by art; infomuch that, 
notwithftanding the likenefs of one hexameter verfe to 
another, it is not common, even in Virgil or in Homer,, 
to meet with two contiguous hexameters whofe rhythm 
is exadtly the fame. And though all Englifli heroic 
verfes con till of five feet, among which the iambic pre¬ 
dominates ; yet this meafure, in refpedl of rythm alone,, 
is fufceptible of more than 30 varieties. And let it be 
remarked further, that different kinds of verfe, by be¬ 
ing adapted to different fubjedts and modes of writing, 
give variety to the poetic language, and multiply the 
charms of this pleafing art. 

What has formerly been fhown to be true in regard 
to ftyle, will alfo in many cafes hold true of verfifica- 71 
tion, “ that it is then natural , when it is adapted to The lan- 
the fuppofed condition of the fpeaker.”—In the epopee, S“»g e °f 
the poet affumes the charafter of calm infpiration; and poetmuft 
therefore his language muff be elevated, and his num. {, e elevated 
bers majeftic and uniform. A peafant fpeaking in he- and his 
roic or hexameter verfe is no improbability 'jrere; be- number* 
caufe his words are fuppofed to be tranfmitted by one uniformly 
who will of his own accord give them every orhament 10 * 
neceffary to reduce them into dignified meafure ; as an 
eloquent man, in a folemn affembly, recapitulating the 
fpeech of a clown, would naturally exprefs it in pure 
and perfpicuous language. The uniform heroic mea¬ 
fure will fuit any fubjedt of dignity, whether narrative 
or didadlic, that admits or requires uniformity of ftyle. 

In tragedy, where the imitation of real life is more 
perfedt than in epic poetry, the uniform magnifi¬ 
cence of epic numbers might be improper ; becaule tire 
heroes and heroines are fuppofed to fpeak in their own 
perfpns, and according to the immediate impulfe of paf- 79 
fion and fentiment. Yet, even in tr agedy, the verfifica- In tragedy 
tion may be both harmonious and dignified ; becaufe the 
charadters are taken chiefly from high' life, and the 
events from a remote period ; and becaufe the higher cence 
poetry is permitted to imitate nature, not as it is, but w»uld be 
in that date of perfediion in which it might be. The improper, 
Greeks and Romans confidefed their hexameter as too 
artificial for dramatic poetry ; and therefore in tragedy, c0 'n ie dy. 
and even in comedy, made ufe of the iambic, and fome 
other tneafures that came near the cadence of conven¬ 
tion : we ufe the iambic both in the epic and dramatic 
poem ; but for the molt part it is, or ought to be, much 
more elaborate in the former than in the latter. In 
dramatic comedy, where the manners and concerns of 
familiar life are exhibited, verfe would feem to be unna¬ 
tural, except it be fo like the found of common difeourfe 
as to be hardly diftinguilha'.le from it. Cnftom, how¬ 
ever, may in fome c. untries determine otherwife; and 
againft cuftom, in tilde matters, it is in vain to argue. 

The profeffed enchuiiafm of the dithyrambic poet ren¬ 
ders wildnefs, Variety, and a fonorous harmony of num¬ 
bers, peculiarly fuitable to h s odes. The love-fonnet, 
and Anacreontic fong, will be lefs various more regu¬ 
lar* 
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Of Poetical hr, and of a filter harmony ; becaufe the ftate of mind.' 
Harm ony, expreiicd in it has more compofure. Phil iophy can 
fcarce go further in this inveftigation, without deviating 
into whim and hypothecs. The particular lbrts of 
verfe to be adopted in the lower fpecies of poetry, are 
determined by fafhion chiefly, and the pradlice of appro¬ 
ved authors. 

III. The origin and principles of imitative harmony, 
or of that artifice by which the found is made, as Pope 
fays, “ an echo t» the fenfe,” may be explained in the 
following manner. 

A flriking It is pleafing to obferve the uniformity of nature in 
analogy iie- all her opera 1 ions. Between moral and material beauty 
rai'andand harmony, between moral and material deformity 
terial" beau- anc ^ diffonance, there obtains a very flriking analogy, 
ty and de- The vifible and audible expreflions of almolt every vir- 
furmity, tuous emotion are agreeable to the eye and the ear, and 
thofe of almoft every ciiminal paflton difagreeable. The 
looks, the attitudes, and the vocal founds, natural to 
benevolence, to gratitude, to compaffton, to piety, are 
in themfelves graceful and pleafing; while anger, dif- 
content, defpair, an.i cruelty, bring difeord to the voice, 
deformity to the features and diltortion to the limbs. 
That flowing curve, which painters know to be efien- 
tial to the beauty of animal lhape, gives place to a mul¬ 
tiplicity of right lines and fliarp angles in the counte¬ 
nance and gefture of him who knits his brows, ftretches 
liis nollrils, grinds his teeth, and clenches his fift; 
whereas, devotion magnanimity, benevolence, content¬ 
ment, and good-humour, foften the attitude, and give a 
more graceful fwell to the outline of every feature. Cer¬ 
tain .vocal tones accompany certain mental emotions. 
The voice of forrow is feeble and broken, that of de¬ 
fpair boiflerous and incoherent; joy affumes a fweet 
and fprightly note, fear a weak and tremulous cadence; 
the tones oflove and benevolence are mufical and uni¬ 
form, thofe of rage loud and diffonant; the voice of the 
fedate reafoner is equable and grave, but not unpleafant; 
and he who declaims with energy, employs many vari¬ 
eties of modulation fuited to the various emotions that 
predominate in his difeonrfe. 

But it is not in the language of paflion only that the 
human voice varies its tone, or the human face its fea¬ 
tures. Every ftriking fentiment, and every interefting 
idea, has an effedt upon it. One would efteem that per- 
fon no adept in narrative eloquence, who fhould deferibe, 
with the very fame accent, fwift and flow motion, ex¬ 
treme labour and eafy performance, agreeable fenfation 
and excruciating pain; who fhould talk of the tumult 
of a tempeftuous ocean, the roar of thunder, the de¬ 
valuations of an earthquake, or an Egyptian pyramid 
tumbling into ruins, in the fame tone of voice where¬ 
with hedeferibes the murmur of a rill, the warbling of 


(h) No fooner hadth’ Almighty ceas’d than all 
The multitude of angels, with a fhout 
Loud as from numbers without number, fweet 
As from bleft voices uttering joy; heav’n rung 
With jubilee, and loud hofannas fill’d 
Th’ eternal regions.- Par. Loft, b, 3. 

Seealfo the night-ftorm of thunder, lightning, wind, and 
rain, in Virg. Georg, lib. 1. ver. 328—334. 

(1) Et longum, formofe, vale, vale, inquit, Iola., 

Virg. Eel. I. 
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the harp of iEolus, the fringing of a cradle, or the de- Of Poetical 
feent of an angel. Elevation of mind gives dignity Harmony, 
to the voice. From Achilles, Sarpedon, and Othello, 
we fhould as naturally expect a manly and fonorous ac¬ 
cent, as a nervous ftyle and majeftic attitude. Cox¬ 
combs and bullies, while they alfume 1 airs of importance 
and valour, affedt alio a dignified articulation. 

Since the tones of natural language are fo various, The fource 
poetry, which imitates the language of nature, mull al- of nr native 
fo vary its tones ; and, in refpedt of fmnd as well as ef 
mearing, be framed after that model of ideal perfec- j, f8 
tion, which the variety and energy of the human arti¬ 
culate voice render probable. This is tire more eafily 
accomplifhed, becaufe in every language there is be¬ 
tween the found and fenfe of certain words a percep- 
tible analogy ; which, though not fo accurate as to lead 
a foreigner from the found to the fignification, is yet 
accurate enough to (bow, that, in forming fuch v ords, 
regard has been had to the imitative quadrics of vocal 
found. Such, in Englifh, are the words yell, craft}?, 
crach. Lifts, roar , murmur, and many others. 

All the particular laws that regulate this fort of imi¬ 
tation, as far as they are founded in nature, and liable 
to the cognizance of pbilofophy, depend on the general 
law of ftyle above mentioned. Together with the other 
circumftances of the fuppofed fpeaker, the poet takes 
into confideration the tone of voice fuitable to the ideas 
that occupy his mind, and thereto adapts the found of 
his language, if it can be done confidently with eafe and. 
elegance of expreffim. But when this imitative har¬ 
mony is too much fought after, or words appear to be 
chofen for found rather than fenfe, the verfe becomes 
finical and ridiculous. Such is Roiifard’s affedted imi¬ 
tation of the fong of the fky-lark ; 

Elle quindee du zephire 
Sublime en l’air vire ct rev ire, 

Et y declique un joli cris, 

Qui rit, guerit, et tire l’ire 
Des efprit mieux queje n’ecris. 

This is as ridiculous as that line of Ennius, 

Turn tuba terribili fonitu taratantara dixit: 

Or as the following verfes of Swift: 

The man with the kettle-drum enters the gate. 

Dub dub a dub dub: the trumpeters follow, 

Tantara tantara ; while all the boys hollow. 

75 

Words by their found may imitate found ; and quick what har- 
or flow articulation may imitate quick or flow ruction, mouy of 
Hence, by a proper choice and arrangement of words, numbers 
the poet may imitate Sounds that are fweet with dig- can mu * 
nity (h), —fweet and tender (ij,—loud (k),— and tate * 

harlh 


Formofam refonare doces Amarillida filvas. 

Virg. Eel. x. 

See alfo the fimile of the nightingale, Geor. lib, 4. verf. 
511. And fee that wonderful couplet deferibing the 
wailings of the owl, jEneid IV. 462. 

(k) --vibratus ab asthere fulgor 

Cum fonitu venit, et ruere omnia vifa repente, 
Tyrrhenufque tubas mugire per osihera clangor, 
Sufpiciunt: iterum atque iterum fragor intonat ingens'. 

JEneid, fi. 

See 
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harfh (l) ;—and Mo!tens that are flow in confequence 
of dignity (m;, —flow in confequence of difficulty (n), 
fwift and noify (o)—fwift and fmootli (p)— uneven 
and abrupt (qJ,— quick and joyous (r). An unex- 
peded paul'e in the verfe may alfo imitate a fudden 
failure of ftrength (s), or interruption of motion (t), 
or give vivacity to an image or thought, by fixing our 
attention longer than ufual upon the word that pre¬ 
cedes it (u).—Moreover, when we deferibe great bulk, 
it is natural for us to articulate flowly, even in common 
difeourfe; and therelore a line of poetry that requires 
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a flow pronunciation, cr feems longer than it fliould Of Poetical 
be, may be ufed with good efFed in deferibing vaftnefs Harmony, 
of lize (x ).— Sweet and fmooth numbers are mod pro- ' * 

per, when the poet paints agreeable objeds, or gentle 
energy (v) ; and harlher founds when he fpeaks of 
what is ugly, violent, or difagreeable (z). This too 
is according to the nature of common language ; for 
we general ! y employ hai flier tones of voice to exprefs 
what we diflike, and more melodious notes to deferibe 
the objeds of love, complacency, or admiration. Harfli 
numbers, however, fliould not be frequent in poetry: 

. for 


See alfo the fto;m in the firft book of the iEneid, and 
in the fifth of the Odyfley, 

(l) The hoarfe rough verfe fhall like the torrent roar. 

Pope. 

-On a hidden open fly, 

With impetuous recoil and jarring found, 

Th’ infernal doors, and on their hinges grate 
Harfli thunder.- Par. Lojl, II. 879. 

See alfo Homer’s Iliad, lib. 2. ver. 363. and Clarke’s 
Annotation. 

(m) See an exquifite example in Gray’s Progrefs of 
Poefy : the conclufion of the third ftanza. 

(n) And when up ten fteep Hopes you’ve dragg’d 

your thighs. Pope. 

Juft brought out this, when fcarce his tongue could 

ftir. Pope. 

-The huge leviathan 

Wallowing unwieldy, enormous in their gait, 
Tempeft the ocean. Par. Lojl, VII. 411. 

See the famous defeription of Sifyphus rolling the ftone, 
OdyfF. lib. u. ver. 592. SeeQuintil. Inft. Orat. lib. 9. 
cap. 4. § 4, compared with Paradife Loft, book 2. ver. 
1022. 

(o) Quadrupedante putrem fonituquatit ungula 

campum JEneid 

At/Toip iTtilTX ViJ'tlvJ't kHttfUtttl cbt{. Odyjf. II. 

See alfe Virg. iEneid. lib. 1. ver. 83—87. 

(p) See wild as the winds o’er the defert he flies. 

Pope. 

Ille volat, flmul arva fuga, fimul sequoia verrens. 

Vhg. 

PmSiH t* ivura irthti, fftif itu/a*. Hejiod. 

(oj IloXXa <f’avav-r* xaravra mxpavra >n J'tgfjiia 'r’nX&ov. 

Horn. 

Tie lafs fhriek’d, ftarted up, and fhriek’d again. 

Anonym. 

(r) Let the merry bells ringround, 

And the jocund rebecks iound, 

To many a youth, and many a maid, 

Dancing in the chequer’d ihade. Milt. Allegro . 

See alfo Gray’s Progrefs of Poefy, ftanza 3. 

(s) Ac velut in fomnis ocuLs ubi languida preffit 
Node quies, nequicquam avides extendere curfus 


Velle videmur :—etin mediis conatibus aegri 
Succidimus.- JEneid. 

See alfo Virg. Georg, lib. 3. ver. 5iy, 516. 

( r) For this, be fure to-night thou fhalt have cramps, 
Side-ftitches that fhall pen thy breath up. Urchins 

Shall exercife upon thee.- 

Profpero to Calyban in the Tempejl , 

See Pope’s Iliad, XIII. 199. 

( u)-How often from the fteep. 

Of echoing hill or thicket have we heard 
Celeftial voices, to the midnight air, 

Sole,—or refponfive to each other’s note. 

Singing their great Creator l - Par. Lojl, b. 4. 

And over them triumphant Death his dart 
Shook,-but delay’d to ftrike. Id. 

See alfo Horn. Odyff. 1 . 9. v. 290. 

(x) Thus ftretch’d out, huge in length, the arch fiend 

lay. Par. Lojl. 

Monftrum horrendum, informe, ingens, cui lumen 
ademptum. JEneid. 3. 

Etmagnos membrorumartus,magnaofla,lacertofqf 
Exuit, atque ingens media confiftit arena. 

JEneid. v. 422. 

(y) Hie gelidi fontes, hie mollia prata, Lycori, 

Hie nemus, hie ipfo tecum confumerer sevo. 

Virg. Ec!. 1 o 

The dumb fhall fing; the lame his crutch forego. 
And leap, exulting, like the bounding roe. 

Pope’s MeJJtah. 

See Milton’s defeription of the evening, Par. Loft, 
book 4. ver 598—609. 

Ye gentle gales beneath my body blow, 

- And foftly lay me on the waves below. 

Pope’s Sappho. 

(z) Strident! ftipula miferum djfperdere carmen. 

Virg. Eel. 3. 

Immo ego Sardois videar tibi amarior herbis, 
Horridior rufeo, projeda vilior alga. 

Virg. Eel. 7. 

Neu patriae validas in vifeera vertite vires. 

Virg. JEneid. 6. 

See alfo Milton’s defeription of the Lazar-houfe in P«t- 
radife Loft, b. 11. v. 477—492. 
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Of the for in this art, as in mulic, concord and melody ought 
E^cpee end a | wa y;, to predominate. And we find in fad, that good 
. poets can occafionally exprefs themfelves fomewhat 

hardily, when the fubjeff requires it, and yet preferve the 
Jweetnefs and majefty of poetical d iff ion. Further, the 
voice of complaint, pity, love, and all the gentler affec¬ 
tions, is mild and mufical, and fliould therefore be imi¬ 
tated in mufical numbers; while defpa : r, defiance, re¬ 
venge, and turbulent emotions in general, affiime an 
abrupt and fonorous cadence. Dignity of defcrip- 
tion ( a ), folemn vows ( b ), and all fentiments that pro¬ 
ceed from a mind elevated with great ideas (c), require 
a correfpondent pomp of language and verification.— 
Daftly, an irregular or uncommon movement in the 
verfe may fumetimes be of ufe, to make the reader con¬ 
ceive an image in a particular manner. Virgil, defcri- 
bing horfes running over rocky heights at full fpeed, 
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begins the lire with two daffyls, to imitate rapidity, 
and concludes it with eight long fyllables : 

Saxa per, etfcopulos, et depreffas convalles. 

Gear. 111 . 276. 

which is a very.unufualmeafure, butfeems well adapted 
to the thing expreffed, namely, to the defcent of the 
animal from the hulls to the low ground. At any rate, 
this extraordinary change of the rhythm may be allow¬ 
ed to bear fome refemblance to the animal’s change of 
motion, as it would be felt by a rider, and as we may 
fuppofe it is felt bj the animal itfelf. 

Other forms of imitative harmony, and many odier 
examples, befides thofe referred to in the margin, will 
readily occur to all who are converfant in the writings 
of the beft verfifiers, particularly Horner, Virgil, Mil- 
ton, Lucretius, Spenfer, Dryden,-'Shakefpeare, Pope 
and Gray. 
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Part II. Of the DIFFERENT SPECIES of POETRY, with their Particular 

Principles. 


Sect. I. Of Epic and Dramatic Compcjitiom. 

§ 1. The Epopee and Drama compared. 

Eletn. of T"" 1 K.agedy and the epic differ not in fubftantials : in 
Criticifm. both the fame ends are propofed, viz. inftruffion 

7 6 and amufement; and in both the fame mean is era- 
t Y'ic and pl°y ec h Tiz. imitation of human affions. They differ 
epic'poetry on ly in the manner of imitating: epic poetry employs 
agree, and narration ; tragedy reprefents its faffs as paffing in our 
in what fight: in the former, the poet introduces himfelf as an 
they differ, hiitorian : in the latter, he prefents his affors, and ne¬ 
ver himfelf. 

This difference, regarding form only, may be thought 
flight: but the effeffs it occafions are by no means fo; 
for what we fee makes a deeper impreflion than what 
we learn from others. A narrative poem is a ftory told 
by another : faffs and incidents palling upon the ftage, 
come under our own obfervation; and are beflde much 
enlivened by affion and gefture, expreflive of many fen¬ 
timents beyond the reach of language. 

A dramatic compofition has another property, in¬ 
dependent altogether of affion ; which is, that it makes 
a deeper impreflion than narration : in the former, per¬ 
iods exprefs their own fentiments; in the latter, fenti- 
rhents are related at fecond-hand. For that reafon, Ari- 
* I’oet. ftotle, the father of critics, lays it down as a rule*. That 
chap. 25. in an epic poem the author ought to take every op- 
feet. 6. portunity of introducing his affors, and of confining 
the narrative part within the narroweft bounds. Ho¬ 
mer underftood perfeffly the advantage of this method; 
and his poems are both of them in a great meafure 
dramatic. Lacan runs to the oppofite extreme: and 
is guilty of a ftill greater fault in fluffing his Pharfa- 


lia with cold and languid refleffions, the merit of which 
he affumes to himfelf, and deigns not to fhare with his 
aff°rs. Noth ng can be more injudicioufly timed, than 
a chain of fuch refleffions, which fufpend the battle of 
Pharfalia after the leaders had made their fpeeches, 
and the two armies are ready to engage f. J Lib. 7. 

Ariftotle, from the nature of the fable, divides tra- 
gedy into fimple and complex : but it is of greater mo- 4 g 0< 
ment, widi r,efpeff to dramatic as well as epic poetry, 77 
to found a diftinffion upon the different ends attained Tragic and 
by fuch compofitions. A poem, whether dramatic or epic poetry- 
epic, that has nothing in view but to move the paffions J^ or ^‘ c 0 
and to exhibit piffures of virtue and vice, may be di- 
ftinguifhed by the name of pathetic s but where a ftory 
is purpofely contrived to illuftrate fome moral truth, 
by fhowing that diforderly paffions naturally lead to 
external misfortunes, fuch compofition may be deno¬ 
minated moral. Befide making a deeper impreflion 
than can be done by cool reafoning, a moral poem does 
not fall fhort of reafoning in affording conviffion: the 
natural conneffion of vice with mifery, and of virtue 
with happinefs may be illuftrated by Hating a faff, as 
well as by urging an argument. Let us affbme, for 
example, the following moral truths: That difcord 
among the chiefs renders ineffeffual all common mea- 
fures; and that the confequences of a flightly-founded 
quarrel, foftered by pride and arrogance, are not lefs 
fatal than thofe of the groffeft injury ; thefe truths may 
be inculcated by the quarrel between Agamemnon and 
Achilles at the fiege of Troy. If faffs or circumftances 
be wanting, fuch as tend to roufe the turbulent pai- 
fions, they muft be invented; but no accidental nor 
unaccountable event ought to be admitted ; for the ne- 
ceffary or probable conneffion between vice and mifery 


( a ) See Virg. Geor. 1 . 328. and Homer, Virgil, and Milton, pajim . See alfo Dryden’s Alexander’s Feaft,and 
Gray’s Odes. 

( b ) See Virg. iEneid, IV. 24. 

(c) Examples are frequent in the great authors. See Othello’s exclamation t 

• -O now for ever 

Farewel the tranquil mind! &c. Aid $.fc. 3. 
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is not learned from any events but what are naturally 
occafioned by the charadlers and paffions of the perfons' 
reprefented, adting in fuch circumftances. A real event, 
of which we fee not the caul'e, may afford a leflon, up¬ 
on the prefumption that what hath happened may again 
happen : but this cannot be inferred from a ftory that 
is known to be a fidtion. 

Many are the good effedts of fuch compofitions. Apa¬ 
thetic Compolition, whether epic or dramatic, tends 
to a habit of virtue, by exciting us to do what is right, 
and reftraining us from what is wrong. Its frequent 
pictures of human woes produce, befide, two effects, 
extremely falutary : they improve our fympathy, and 
fortify us to bear down our misfortunes, A moral com- 
pofition muff obvioufly produce the fame good effedts, 
becaufe by being moral it ceafeth not to be pathetic : 
it enjgys befides an excellence peculiar to itfelf 5 for it 
not only improves the heart as abovementioned, but 
inftrudts the head by the moral it contains. It feems 
impoffible to imagine any entertainment more fuited 
to a rational being, than a work thus happily illuftrat- 
ing fome moral truth; where a number of perfons of 
different charadlers are engaged in an important adlion, 
fome retarding, others promoting, the great cataftrophe ; 
and where there is dignity of ftyle as well as of mat¬ 
ter. A work of this kind has our fympathy at com¬ 
mand, and can put in motion the whole train of the 
focial affedtions: our curiofity in fome feenes is ex - - 
cited, in others gratified; and our delight is confum- 
mated at the clofe, upon finding, from the characters 
and fituations exhibited at the commencement, that 
every incident down to the final cataftrophe is natural, 
and that the whole in conjundtion make a regular chain 
of caufes and effedts. 

Confidering that an epic and a dramatic poem are the 
fame in fubftance, and have the fame aim or end, one 
will readily imagine, that fubjedts proper for the one 
muff be equally proper for the other. But confidering 
their difference as to form, there will be found reafon 
to corredt that conjedture, at leaft in fome degree. 
Many fubjedts may indeed be treated with equal ad¬ 
vantage in either form : but the fubjedts are ftill more 
numerous for which they are not equally qualified; 
and there are fubjedts proper for the one and not at all 
for the other. To give fome flight notion of the dif¬ 
ference, as there is no room here for enlarging upon 
every article, we obferve, that dialogue is better qua¬ 
lified for expreffing fentiments, and narrative for dis¬ 
playing fadts. Heroifm, magnanimity, undaunted 
courage, and other elevated virtues, figure beft in ac¬ 
tion : tender paffions, and the, whole tribe of Sympa¬ 
thetic affections, figure beft in fentiment. It clearly, 
follows, that tender paffions are more peculiarly the pro¬ 
vince of tragedy, grand and heroic adtions of epic poetry. 

“ The epic poem is univerfally allowed to be *, of 
all poetical works, the moil dignified, and, at the fame 
time, the moil difficult in execution. To contrive a 
ftory which fhall pleafe and intereft all readers, by be¬ 
ing at once entertaining, important and inftructive ; 
to fill it with fuitable incidents; to enliven it with a 
variety of charadlers and of descriptions; and, through¬ 
out a long work, to maintain that propriety of fenti¬ 
ment, and that elevation of ftyle, which the epic cha- 
radler requires, is unqueftionnbly the higbeft effort of 
poetical genius. 
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“ The adlion or fubjedt of the epic poem muff be 
great and interefting. Without greatnefs it would not 
have fufficient importance either to fix our attention or 
to juftify the magnificent apparatus which the poet be¬ 
llows on it. This is fo evidently requifite as not to re¬ 
quire illuftration; and, indeed, hardly any who have 
attempted epic poetry have failed in choofing fome fub- 
jedt fufficiently important, either by the nature of the 
adlion or by the fame of the perfonages concerned in it. 
The fame of Homer’s heroes, and the cor.fequences of 
diffenfion between the greateft of them, is a fubjedt im¬ 
portant in itfelf, and mull have appeared particularly 
fo to his countrymen, who boafted their defeent from 
thofe heroes. The fubjedt of the iEneid is ftill greater 
than that of the Iliad, as it is the foundation of the 
moft powerful empire that ever was eftablifhed upon 
this globe ; an event of much greater importance than 
the deftrudtion of a city, or the anger of a femibarba- 
rous warrior. But the poems of Homer and Virgil fall 
in this refpedt infinitely fhort of that of Milton. * Be¬ 
fore the greatnefs difplayed in Paradife Loft, it has been 
well obferved § that all other greatnefs fhrinks away. 
The fubjedt of the Englifh poet is not the dellrudlion of 
a city, the condudl of a colony, or the foundation of 
an empire : it is the fate of worlds, the revolutions of 
heaven and earth ; rebellion againft the Supreme King, 
raifed by the higheft order of created beings ; the over¬ 
throw of their hoft, and the punifhment of their crime ; 
the creation of a new race of reafonable creatures; 
their original happinefs and innocence, their for¬ 
feiture of immortality, and their reftoration to hope 
and peace.” 

An epic poem, however, is defedlive if its adlion 
be not interefting as well as great; for a narrative of 
mere valour may be fo conftrudted as to prove cold and 
tirefome. “ Much * will depend on the happy choice of 
fome fubjedt, which {hall by its nature intereft the pub¬ 
lic ; af when the poet felecls for his hero one who is 
the founder, or the deliverer, or the favourite of his 
nation ; or when he writes atchievements that have 
been highly celebrated, or have been connedted with 
important confequences to any public caufe. Moft 
of the great epic poems are abundantly fortunate in 
this refpedt, and muft have been very interefting to 
thofe ages in which they were compofed.” The fubjedt 
of the Paradife Loft, as it is infinitely greater, muft 
likewife be confidered as more univerfally interefting 
than that of any other poem. “ We all feel the ef¬ 
fedts of Adam’s tranfgreffion ; we all fin like him, and 
like him muft all bewail our offences. We have reft- 
lefs and infidious enemies in the fallen angels, and in 
the bleffed fpirits we have guardians and friends; in 
the redemption of mankind we hope to be included; 
in the defcription of heaven and hell we are furely in- 
terefted, as we are all to refide hereafter either in the 
regions of horror or blifs.” 

“ The chief circumftance which renders an epic poem 
interefting f, and which tends to intereft not one age 
or country alone, but all readers, is the fkilful condudt 
of the author in the management of his fubjedt. His 
plan muft comprehend many affedling incidents. He 
may fometimes be awful and auguft ; he muft often 
be tender and pathetic ; he muft give us gentle and 
pleating feenes of love, friendlhip, and affedtion. The 
more that an epic poem abounds with fituations which 
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awaken the feelings of humanity, it is the more Inte- 
refting. In this refpeft perhaps no epic poets have 
been £> happy as Virgil and Taffo. The plan of the 
Paradife Loft comprifes neither human aftions nor 
human manners. The man and woman who aft and 
iuJfjr, are in a (late which no other man or woman 
can ever know. The reader finds no tranfaftion in 
which' he can be engaged; beholds no condition in 
which he can by any effort of imagination place him- 
felf; he has therefore little natural curiofity or fym- 
pathy.” 

A queftion has been moved, Whether the nature of 
the epic poem does not require that the hero fhould be 
.ultimately fuccefsful ? To this queftion Johnfon replies, 
that “ there is no reafon why the hero fhould not be 
unfortunate, except eftablifhed practice, fince fuccefs 
and virtue do not neceffarily go together.” Moft cri¬ 
tics, however, are of a different opinion, and hold fuc¬ 
cefs to be, if not the neceffary, at leaft the moft pro¬ 
per iffue of an epic poem. An unhappy conclufion 
deprefles the mind, and is oppofite to the elevating 
motions which belong to this fpecies of poetry. Ter¬ 
ror and compaffion are the proper fubjefts of tragedy; 
but as the epic is of larger extent, it were too much*, 
if, after the difficulties and troubles which commonly 
abound in the progrefs of the poem, the author fhould 
bring them all at lafl to an unfortunate conclufion. We 
know not that any author of name has held this courfe 
except Lucan ; for in the Paradife Loft, as Adam’s de¬ 
ceiver is at lad crufhed, and he himfelf reftored to the 
favour of his maker, Milton’s hero muft be confidered 
as finally fuccef ful. 

We have no occafion to fay more of the epic, con¬ 
fidered as peculiarly adapted to certain fubjefts, and to 
be condufted according to a certain plan. But as dra¬ 
matic fubjefts are more complex, it is neceffary to take 
a narrower view of them. They are either the light 
and the gay, or the grave and affefting, incidents of 
human life. The former conftitute the fubjeft of co¬ 
medy, and the latter of tragedy. 

As great and ferious objefts command more attention 
than little and ludicrous ones ; as the fall of a hero 
interefts the public more than the marriage of a pri¬ 
vate perfon; tragedy has been always held a more dig¬ 
nified entertainment than comedy. The firft thing re¬ 
quired of the tragic poet is, that he pitch upon fome 
moving and inteTefting ftory, and that he conduft it 
in a natural aud probable manner. For we muft ob- 
ferve, that the natural and probable are more elfential 
to tragic than even to epic poetry. Admiration is ex¬ 
cited by the wonderful; but paffion can be raifed only 
b,y the impreffions of nature and truth upon the mind. 

The fubjeft beft fitted for tragedy is where a man 
has himfelf been the caufe of his misfortune; not fo. 
as. to be deeply guilty, nor altogether innocent: the 
misfortune muft be occafioned by a fault incident to. 
human nature, and therefore in fome degree venial. 
Such misfortunes call forth the focial affeftions, and 
warmly intereft the fpeftator. An accidental misfor¬ 
tune, if not extremely fingular, doth not greatly move 
our pity: the perfon who fuffers, being innocent, is 
freed from the greateft of all torments, that anguilh of 
mind which is occafioned by remorfe. An atrocious 
criminal, on the other hand, who brings misfortunes 
upon himfelfi excites little pity, for a different reafon 
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his remorfe, it is true, aggravates his diftrefs, andfwells Of the 
the firft emotions of pity; but then our hatred of him Epopee and 
as a criminal blending with pity, blunts its edge con- ^ rama ‘ f 
fiderably. Misfortunes that are not innocent, nor 
highly criminal, partake the advantages of each ex¬ 
treme : they are attended with remorfe to embitter the 
diftrefs, which raifes our pity to a great height; and 
the flight indignation we have at a venial fault de- 
trafts not fenlibly from our pity. The happieft of all 
fubjefts accordingly for rfifing pity, is where a man 
of integrity falls into a great misfortune by doing 
an aftion that is innocent, but which, by fome fin¬ 
gular means, is conceived by him to be criminal: his 
remorfe aggravates his diftrefs; and our compaffion, 
unreftrained by indignation, knows no bounds. Pity 
comes thus to be the ruling paffion of a pathetic tra¬ 
gedy; and* by proper reprefentation, may be raifed 
to a height fcarce exceeded by any thing felt in real 
life. A moral tragedy takes in a larger field; as it not 
only exerciles our pity, but raifes another paffion, 
which, though felfifn, deferves to be cheriffied equally 
with the focial affeftion. The paffion we have in view 
is fear or terror ; for when a misfortune is ■ the natural 
confequence of fome wrong bias in the temper, every 
fpeftator who is cenfcious of fuch a bias in himfelf 
takes the alarm, and dreads his falling into the fame 
misfortune : and by the emotion of fear or terror, fre¬ 
quently reiterated in a variety of moral tragedies, the 
fpeftators are put upon their guard-ugainft the diforders 
of paffion. 

The commentators upon Ariftotle, and other critics, 
have been much gravelled about the account given of 
tragedy by that author : “ That by means of pity and 
terror, it refines or purifies in us all forts of paffion.” 

But no one who has a clear conception of the end and 
effects of a good tragedy, can have any difficulty about 
Ariftotle’s meaning; Our pity is engaged for the per- 
fons reprefented; and our terror is upon our own ac¬ 
count. Pity indeed is here made to ftand for all the lym- 
pathetic emotions, becaufe of thefe it is the capital. There 
can be no doubc, that our fympathetic emotions are re¬ 
fined or improved by daily exercife; and in what manner 
our other paffions are refined by terror, has been juft now 
faid. One thing is certain, that no other meaning can 
juftly be given to the foregoing doftrine than that now 
mentioned ; and that it was really Ariftotle’s meaning, 
appears from his 13th chapter, where he delivers feve- 
ral propofitions conformable to the doftrine_ as here ex¬ 
plained. Thefe, at the fame time, vve take liberty to 
mention ; becaufe, fo far as authority can go, they 
confirm the foregoing reafoning about fubjefts proper 
for tragedy. The firft propofition 1 -, That it being 
the province of tragedy to excite pity and' terror, an 
innocent perfon falling into advevfity ought never to be 
the fubjeft. This propofition is a neceilary confe¬ 
quence of his doftrine as explained : a fubjeft of that 
nature may indeed excite pity and terror; but the for¬ 
mer in an inferior degree, and the latter in no d-gree 
for moral inftruftion. Thefecond propofition is. That 
the hiftory of a wicked perfon in a change from mi- 
fery to happinefs ought not to be. reprefented ; which 
excites neither terror nor compaffion, nor is agreeable 
in any refpeft. The third is, That the misfor¬ 
tunes of a wicked perfon ought not to be reprefent¬ 
ed : fuch reprefentation may be agreeable in fome. 

meafure 
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Of the meafure upon a prlnicple of juftice ; but it will not 
Epopee and move our pity • nor any degree of terror, except in 
i )rama - thole of the fame vicious difpofition with the perfon 
reprefented. The laft propofition is, That the only 
character fit for reprefentation lies in the middle, nei¬ 
ther eminently good nor eminently bad ; where the 
misfortune is not the effect of deliberate vice, but of 
fome involuntary fault, as our author expreffes it. The 
only objedtion we find to Ariftotle’s account of tra¬ 
gedy, is, that he confines it within, too narrow bounds, 
by refuting admittance to the pathetic kind : for if 
terror be effential to tragedy, no reprefentation deferves 
that name but the mpral kind, where the misfortunes ex¬ 
hibited are cauled by a wrong balance of mind, or fome 
diforder in the internal conftitution: fuch misfortunes al¬ 
ways fugged moral inftrudtion ; and by fuch misfortunes 
only can terror be excited for our improvement. 

Thus Ariftotle’s four propqfitions abovementioned 
relate folely to tragedies of the moral kind. Thofe 
of the pathetic kind are not confined within fo narrow 
limits: fubjedis fitted for the theatre are not in fuch 
plenty as to make us rejedt innocent misfortunes which 
roufe our fympathy, though they inculcate no moral. 
With refpedt indeed to the fubjects of that kind, it 
may be doubted, whether the conclufion ought not 
always to be fortunate. Where a perfon of integrity 
is reprefented as differing to the end under misfortunes 
purely accidental, we depart difeontented, and with 
fome obfeure fenle of injuftice : for feldom is man fo 
fubmiffive to Providence, as not to revolt againft the 
tyranny and vexations of blind chance; he will be 
tempted to fay, this ought not to be. We give for 
an example the Romeo and Juliet of Shakefpeare, where 
the fatal cataftrophe is occafioned by Friar Laurence’s 
coming to the monument a minute too late ; we are 
vexed at the unlucky chance, and go away diffatisfied. 
Such impreflions, which ought not to be cheriOied, are 
alufficientreafon for excluding ftories of this kind from 
5.^ the theatre. 

The im- The misfortunes of a virtuous petfon, arifing from 
proper ufe neceffary caufes,or a chain of unavoidable circumftances, 
«f delhny 35 they excite anotion of deftiny, are equally unfatisfac- 
cientt* 11 " tor y t0 t ^ le human mr.id. A metaphyfician in his clo- 
■die6. 2 ' fet may reafon himfelf into the belief of fate, or what ip 
modern language is called philofephical necejfity; but the 
feelings of the heart revolt againft that dodtrine ; and 
we have the confeffion of the two ableft philofophers by 
whom it was ever maintained, that men condudt them- 
felves through life as if their will were abfolutely free, 
and their actions no part of a chain of neceffary caufes 
' and effedis. As no man goes to the theatre to ftudy 
metaphyfics, or to diveft himfelf of the common feelings 
of humanity, it is impoffible, whatever be his philofo- 
phical creed, that he fhould contemplate without horror 
and difguft an innocent perfon fuffering by mere deftiny. 
A tragedy of uncommon merit in every other refpedt 
may indeed be endured, nay perhaps admired, though 
fuch be its cataftrophe ; becaufe no work of man was 
ever perfedt; and becaufe, where imperfedtions are una¬ 
voidable, a multitude of excellencies may be allowed to 
cover one fault: but we believe the mifery of an inno¬ 
cent perfon refulting from a chain of unavoidable cir- 
cumllances has never been confidered as a beauty by 
minds unperverted by a falfe philofophy. “ It muft be- 
* Blair. acknowledged * that the fubjedts of the ancient Greek 


tragedies were frequently founded on mere deftiny and Of the 
inevitable misfortunes. In the courfe of the drama ma- f P r, P ee al 
ny moral fentiments occurred ; but the only inftrudtion . . T ro "_’ . 
which the fable conveyed was, that reverence was due 
to the gods, and fubmiflion to the decrees of fate. Mo¬ 
dern tragedy has aimed at a higher objedt, by becoming 
more the theatre of paffion ; pointing out to men the 
confequences of their own mifeonduct, (flowing the dire¬ 
ful effedts which ambition, jealoufy, love, refentment, 
and other fuch ftrong emotions, when mifguided or leit 
unreftrained, produce upon human life. An Othello, 
hurried by jealoufy to murder his innocent wife ; a Jaf- 
fier enfnared by refentment and want to engage in a 
confpiracy, and then ftung with remorfe and involved 
in ruin; a Siffredi, through the deceit which he employs 
for public-fpirited ends, bringing ueftrudtion on ail 
whom he loved : thefe, and fuch as thefe, are the exam- 
pies which Tragedy now difplays to public view; and by' 
means of which it inculcates on men the proper govern¬ 
ment of their paffions.” g 6 

There is indeed one Angular drama, in which deftiny How jt ; s 
is employed in a manner very different from that in u fed in the- 
which it was ufed by the poets of Greece and Rome, tragedy .,1 
It is Schiller’s Tragedy of the Robbers, of which “ the r h e Ru;3 ' 
hero, endowed by nature fas the tranflator of the piece * ,er> ‘ 
obferves) with the moil generous feelings, animated by 
the higheftfenfe of honour, and fufceptible of the warm- 
eft affedtions of the heart, is driven by the perfidy of a 
brother, and the fuppofed inhumanity of his father, into 
a ftate of confirmed mifanlhropy and defpair.” He wifh- 
es that he “ could blow'the trumpet of rebellion through 
all nature; that he could extinguifti with one mortal 
blow the viperous race of men ; and that he coaid fo - 
ftrike as to deftroythegermofexiftence.” In this fitu- 
ation he is hurried on to the perpetration of a feries of 
crimes, which find from their very magnitude and atro¬ 
city a recommendation to his diftempered mind. Sen- 
fible all the while of his own guilt, and fuffering for that 
guilt the fevereft pangs of remorfe, he yet believes him¬ 
felf an inftrument of vengeance in the hand of the Al¬ 
mighty for the punifhment of the crimes of others. In 
thus accomplifhing the dreadful deftiny which is preferi- 
bed for him, he feels a fpecies of gloomy fatisfadiion, at 
the fame time that he confiders himfelf as doomed to the 
performance of that part in life which is to confign his 
memory to infamy and his foul to perdition. After 
burning a town, he exclaims, “ O God of vengeance ! 
am I to blame for this ? Art thou to blame, O Father 
of Heaven! when the inftruments of thy wrath, the pef- 
tilence, flood, and famine overwhelm at once the righte¬ 
ous and the guilty ? Who can command the flames to 
ftay their courfe, to deftroy only the noxious vermin, and 
fpare the fertile field ?” yet with the fame breath, he ac- 
cufes himfelf of extreme criminality for “ prefumptuouf- 
ly wielding the fword of the Moft High!” He fre¬ 
quently laments in the moft affedting manner the lofs of 
his innocence, wifhes that “ he could return into the 
womb that bare him, that he hung an infant at the 
breaft, that he were born a beggar, the meaneft hind, a 
peafant of the field.” He confiders himfelf as the outcaft 
of Heaven, and finally rejedted by the Father of mercy ; 
yet he tells the band of robbers whom he commanded, 
that the' “ Almighty honoured them as agents in his 
hands to execute his wonderous purpofes; employed them 
as his angels to execute his ftern decrees, and pour the vi- 
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of the of his wrath j” and in a very folerrm prayer, he fuppofes 
Epopee and that <( the Q 0< J w h 0 ru l et h over a ]l d ecree d that he 
. ra ™ a- _ fhould become the chief of thefe foul murderers.” 

“ It will be allowed, fays the tranflator, that the 
imagination could not have conceived a lpedacle more 
deeply interefting, more powerfully affeding to the mind 
of man, than that of a human being thus charaderifed 
and ading under fuch impreffions. The compaffionate 
ntereft which the mind feels in the emotions or fufferings 
iof the guilty perfon, is not diminifhed by the obfervation, 
that he adts under an impreffion of inevitable deftiny; 
on the contrary, there is fomething in our nature which 
leads us the more to compaffionate the inftrument of 
thofe crimes, that we fee him confider himfelf as bound 
to guilt by fetters, which he has the conftant wifh, but 
not the ftrength, to break.” 

This is indeed true: we fympathife with the hero 
of the Robbers, not only on account of his exalted fen- 
timents and his inflexible regard to the abftrad princi¬ 
ples of honour and jultice, but much more for that dif- 
order of intelled which makes him fuppoje “ his deftiny 
fixed and unalterable,” at the very time that he is torn 
with remorle for the perpetration of thofe crimes by 
which lie believed it to be fulfilling. Deftiny, however, 
is not in this tragedy exhibited as real, but merely as 
the phantom of a difiempered though noble mind. Had 
the poet reprefented his hero as in fatt decreed by God 
,• or bound by fate , to head a band of foul murderers, and 
to commit a feries of the mod atrocious crimes ; though 
our pity for him might net have been leffened, the im- 
preffions of the whole piece on the mind could have 
been only thofe of horror and difguft at what would 
$y have appeared to us the unequal ways of providence. 
■Whether The Tragedy of the Robbers is a ftriking inftance of 
the fubjedt the juftnefs of Dr Blair’s criticifm, in oppofition to that 
ftrmkfhave k° r< ^ K ames - His lordlhip holds that it is effeutial 
its°fmuida- t0 a g 00 ^ tragedy, th/it its principal fads be borrowed 
*ion in from hi (lory ; becaufe a mixture of known truth with 

truth, the fable tends to delude us into a conviction of the re¬ 

ality of the whole. The Dodor confiders this as a 
matter of no great confequence ; for “ it is proved by 
experience, that a fiditious tale, if properly conduded, 
will melt the heart as much as any real hiftory ;” this 
obfervation is verified in the Robbers. It is indeed a 
very irregular drama, and perhaps could not be aded on 
a Britifli theatre. But although the whole is known to 
be a fidion, we believe there are few effufions of human 
genius which more powerfully excite the emotions of 
terror and pity. Truth is indeed congenial to the mind; 
and when a fubjed proper for tragedy occurs in hiftory 
or tradition, it is perhaps better to adopt it than to in¬ 
vent one which has no fuch foundation. But in choo- 
fing a fubjed which makes a figure in hiftory, greater 
precaution is neceflary than where the whole is a fidion. 
In the latter cafe, the author is under no reftraint other 
than that the charaders and incidents be juft copies of 
nature. But where the ftory rs founded on truth, no 
circumftances muft be added, but fueh as conned natu- 
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rally with what are known to be true ; hiftory may be of the 
fupplied but muft not be contradided. Further, the Epopee ami 
fubjed chofenmuftbe diftant in time, or atleaft in place; . 1 ' lral ' ii ‘- 
for the familiarity of recent perfons and events ought to 
be avoided. Familiarity ought more efpecially to be 
avoided in an epic poem, the peculiar charader of which 
is dignity and elevation: modern manners make but a 
poor figure in fuch a poem. Their familiarity unquali¬ 
fies them for a lofty fubjed. The dignity of them will 
be better underftood in future ages, when they are no 
longer familiar. 

After Voltaire, no writer, it is probable, will think, 
of rearing an epic poem upon a recent event in the 
hiftory of his own country. But an event of that kind 
is perhaps not altogether unqualified for tragedy; it 
was admitted in Greece ; and Skakefpeare has employed 
it fuccefsfully in feveral of his pieces. One advantage 
it poffeffes above fidion, that of more readily engaging 
our belief, which tends above any other particular to 
raife our fympathy. The feene of comedy is generally 
laid at home : familiarity is no objedion ; and we are 
peculiarly fenfible of the ridicule of our own manners. gg 

After a proper fubjed is chofen, the dividing it into h ow a 
parts requires fame art. The conclufion of a book in tragedy 
an epic poem, or of an ad in a play, cannot be altoge- Ihould be 
ther arbitrary ; nor be intended for fo flight a purpofe divided in- 
as to make the parts of equal length. The fuppofed 
paufe at the end of every book, and the real paufe at a fl s .” !all 3 r 
the end of every ad, ought always to coincide with fome ihould 
paufe in the adion. In this refped, a dramatic or epic have, 
poem ought to referable a fentence or period in language, Elem. of 
divided into members that are diftinguifhed from each ^ nt ^ ,ln1 ’ 
other by proper paufes ; or it ought to refemble a piece * ’ 

of mufic, having a full clofe at the end, preceded by im¬ 
peded clofes that contribute to the melody. The di- 
vifion of every play into fve ads has no other founda¬ 
tion than common pradice, and the authority of Ho¬ 
race ( d ). It is a divifion purely arbitrary ; there is no¬ 
thing in the nature of the compofition which fixes this 
number rather than any other; and it had been much 
better if no fuch number had been afeertained. But, 
fince it is afeertained, every ad in a dramatic poem 
ought to clofe with fome incident that makes a paufe in 
the adion; for otherwife there can be no pretext for 
interrupting the reprefentation. It would be abfurd to 
break off in the very heat of adion ; againft which every 
one would exclaim : the abfurdity ftill remains where the 
adion relents, if it be not adually fufpended for fome 
time. This rule is alfo applicable to an epic poem ; 
though in it a deviation from the rule is lefs remarkable ; 
becaufe it is in the reader’s power to hide the abfurdity, 
by proceeding inftantly to another book. The firft book 
of Paradife Loft ends without any clofe, perfed or im- 
perfed : it breaks off abruptly, where Satan, feated on 
his throne, is prepared to harangue the convocated hoft 
of the fallen angels; and the fecond book begins with 
the fpeech. Milton feems to have copied the iEneid, 
of which the two firft books are divided much in the 

fame 


( d ) Neve minor, neuft quinta produclior aBv. 

Fabula. De Arte Poetica. 

If you would have your play deferve fu^cefs. 

Give it five ads complete* nor more nor lefs. Francis, 
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Of the fame manner. Neither is there any proper paufe at the 
Epopee and en j 0 f t ] le Seventh book of l’.iradife Loft, nor at the 
■ Drama. en j c f e ] even ti). In tlie Iliad little attention is 
8y given to this rule. 

The ofejedt Beftdes tragedy, dramatic poetry comprehends co- 
«f comedy. me d y a nd farce. Thefe arc fufficiently diftinguifhed 
from tragedy by their general fpirit and ftrain. “ While 
pity and terror, and the other ftrong paftions, form the 
province of the tragic mufe, the chief or rather foie in- 
ftrument of comedy and farce is ridicule.” Thefe two 
fpecies of competition are fo perpetually running into 
each other, that we (hall not treat of them feparately; 
fince what is now known by the name of farce differs in 
nothing effential from what was called the old comedy 
} Plair’s among the Greeks. “ Comedy propofes for its objedt % 
Lcdtures. neither the great fufferings nor the great crimes of men j 
but their follies and (lighter vices, thofe parts of their 
character which raife in beholders a fenfe of impropriety, 
which expofe them to be cenfured and laughed at by 
others, or which render them troublefome in civil fo- 
ciety. 

“ The fubjedts of tragedy are not limited to any age 
or country; but the feene and fubjedt of comedy Ihould 
always be laid in our own country, and in our own times. 
The reafon is obvious: thofe decorums of behaviour, 
thofe lelTer diferiminations of charadter, which afford fub- 
jedt for comedy, change with the differences of countries 
and times; and can never be fo well underftood by fo¬ 
reigners as by natives. The comic poet, who aims at 
corredting improprieties and follies of behaviour, fhould 
4 catch the manners living as they rife.’ It is not his 
bufinefs to amufe us with a tale of other times ; but to 
give us pidlures taken from among ourfelves; to fatirize 
reigning and prefent vices ; to exhibit to the age a faith¬ 
ful copy of itfelf, with its humours, its follies, and its 
extravagancies. 

9 ° “ Comedy may be divided into two kinds comedy 

^'vo kinds'^ c ^ jara ^ er ’ comedy of intrigue. The former is the 
more valuable fpecies ; becaufe it is the bufinefs of co¬ 
medy to exhibit the prevailing manners which mark the 
charadter of the age in which the feene is laid : yet there 
Ihould be always as much intrigue as to give us fome- 
thing to wifh and fomething to fear. The incidents 
fhould fo fucceed one another, as to produce ftriking 
fituations, and to fix our attention ; while they afford at 
the fame time a proper field for the exhibition of charac¬ 
ter. The adtion in comedy, though it demands the 
poet’s care in order to render it animated and natural, 
is a lefs fignificant and important part of the performance 
than the adtion in tragedy: as in comedy it is what men 
fay, and how they behave, that draws our attention, ra- 
(j,. ther than what they perform or what they fuffer. 

The com- “ In the management of charadters, one of the mods- 
mon fault* common faults of comic writers is the carrying of them 
•f comedy- too f ar beyond life. Wherever ridicule is concerned, it 
is indeed extremely difficult to hit the precife point 
where true wit ends and buffoonery begins. When the 
mifer in Plautus, fearching the perfon whom he fufpedts 
of having ftolen his cafket, after examining firft his right 
hand and then his left, cries out, ojlende ctiam tertiam — 
4 fhow me your third hand,’ there is no one but muft be 
fenfible of the extravagance. Certain degrees of exag¬ 
geration are allowed to the comedian, but there are li¬ 
mits fet to it by nature and good tafte ; and fuppofing 
the mifer to be ever fo much engrafted by his jealoufy 
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and his fufpicions, it is impoffible to conceive any man Of :he 
in his wits fufpedling another of having more than two fipopee. 
hands.” * 

It appears from the plays of Ariftophanes which re¬ 
main, that the charadters in the old comedy of Athens 
were almoft always overcharged. They were likewife 
diredt and avowed fatires againft particular perfons, who 
were brought upon the ftage by name. “ The ridicule 
employed in them is extravagant, the wit for the mofl 
part buffoonifh and farcical, the raillery biting and cruel, 
and the obscenity that leigns in them is grofs and intole¬ 
rable. They feem to have been compofed merely for the 
mob.” Yet of thefe abominable dramas, an excellent 
critic * has affirmed, with too much truth, that what is » Hunt, 
now called/«r« is nothing more than the fliadow. The 
charadters in genuine comedy are not thofe of particular 
and known perfons, but the general charadters of the 
age and nation; which it requires no fmall (kill to diftin- 
guifh clearly and naturally from each other. In attempt¬ 
ing this, poets are too apt to contraft charadters and in¬ 
troduce them always in pairs; which gives an affedted air 
to the whole piece. The perfedtion of art is to conceal 
art. “ A mafterly writer will give us his charadters dif- 
tinguifhed rather by fuch fhades of diverfity as are com¬ 
monly found in fociety, than marked with fuch ftrong 
oppositions as are rarely brought into adtual contrail in 
any of the circumftancss of real life.” 

The ftyle of comedy ought to be pure, elegant, The ftylet 
and lively, veryfeldom rifing higher than the ordinary of comedy, 
tone of polite converfation ; and upon no occafion de¬ 
fending into vulgar, mean, and grofs exprefiions ; and 
in one word, adtion and charadter being the funda¬ 
mental parts of every epic and dramatic compofition,. 
the fentiments and tone of language ought to be fubfer- 
vient to thefe fo as to appear natural and proper for 
the occafion. 

§ 2. Refpeftive peculiarities of the. Epopee and Drama » 

In a theatrical entertainment, which employs both Machinery 
the eye and the ear, it would be a grofs abfurdity to esn have 
introduce upon the ftage fuperior beings in a vifible no place in, 
fhape. There is no place for fuch objedtion in an epic a drama v 
poem; and Boileau, with many other critics, declares nor 
ftrongly for that fort of machinery in an epic poem. But 
waving authority, which is apt to impofe upon the judge¬ 
ment, let us draw what light we can from reafon. We 
may in the firft place obferve, that this matter is but 
indiftindtly handled by critics : the poetical privilege of 
animating infenfible objedts for enlivening a defeription, 
is very different from vrhat is termed machinery , where 
deities, angels, devils, or other fupernatural powers, are 
introduced as real perfonages, mixing in the adtion, and 
contributing to the catallrophe; and yet thefe two things 
are conftantly jumbled together in reafoning. The form¬ 
er is founded on a natural principle : but nothing is 
more unnatural than the latter. Its effedts, at the fame 
time, are deplorable. Firft, it gives an air of fidtion to 
the whole; and prevents that impreftionof reality which 
is requifite to intereft our affedtions, and to move our 
paftions’; which of itfelf is fufficient to explode machi¬ 
nery, whatever entertainment it may afford to readers 
of a fantaftic tafte or irregular imagination. And, next, 
were it pofllble, by difguifing the fidtion, to delude good effedt 
us into a notion of reality, an infaperable objedtion in the 
would ftill remain, which is, that the aim or end of higher epic,, 

an 
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Of the an epic poem can never be attained in any perfe<ftion 
Epopee. w here machinery is introduced ; for an evident reafon, 
that virtuous emotions cannot be raifed fuccefsfully but 
by the actions of thofe who are endued with paffions 
and affeftions like our own, that is, by human addons; 
and as for moral inftrudtion, it is clear, that none can 
•be drawn from beings who aft not upon the fame 
.principles with us. A fable in TEfop’s manner is no ob¬ 
jection to this reafoning: his lions, bulls, and goats, 
are truly men under difguife; they aft and feel in every 
refpeft as human beings; and the moral we draw is 
■founded on that fuppofition. Homer, it is true, intro¬ 
duces the gods into his fable : but the religion of his 
country authorifed that liberty; it being an article in 
•the Grecian creed, that the gods often iBterpofe vifibly 
and bodily in human affairs. It muft however be ob- 
ferved, that Homer’s deities do no honour to his poems; 
fictions that tranfgrefs the bounds of nature, feldom 
-have a good effeCt ; they may inflame the imagination 
•for a moment, but will not be relifhed by any perfon of 
a eorreCt talle. They may be of fome ufe to the lower 
rank of writers ; but an author of genius has much finer 
materials, of Nature’s production, for elevating his fub- 
jeCt, and making it interefting. 

One would be apt to think, that Boileau, declaring 
for the Heathen deities, intended them only for embel- 
lifhing the diftion; but unluckily he banifhes angels and 
devils, who undoubtedly make a figure in poetic lan¬ 
guage, equal to the Heathen deities. Boileau, there¬ 
fore, by pleading for the latter in oppofition to the form¬ 
er, certainly meant, if he had any diftinCt meaning, that 
the Heathen deities may be introduced as aCtors. And, 
in fa Cl, he himfelf is guilty of that glaring abfurdity, 
where it is not fo pardonable as in an epic poem : 
In his ode upon the taking of Namur, he demands 
with a moft ferious countenance, whether the walls 
Were built by Apollo or Neptune : and in relating the 
paflage of the Rhine, anno 1672, he defcribes the god 
of that river as fighting with all his might to oppofe 
the French monarch ; which is confounding fiction with 
reality at a ftrange rate. The French writers in ge¬ 
neral run into this error: wonderful the effeCt of cuf- 
tom, entirely to hide' fiom them how ridiculous fuch 
factions are. 

That this is a capital error in Gicrufalemine Lilerata, 
TafTo’s greateft admirers muft. acknowledge : a fituation 
can never be intricate, nor the reader ever in pain about 
the cataftrophe, fo long as there is an angel, devil, or 
magician, to lend a helping hand. Voltaire, in his effay 
upon epic poetry, talking of the Pharfalia , obferves 
judicioufly, “ That the proximity of time, the noto¬ 
riety of events, the character of the age, enlightened 
imd political, joined with the folidity of Lucan’s lubjeCt, 
deprived him of poetical fiction.” Is it not amazing, 
that a critic who reafons fo juftly with refpeCt to others, 
can be fo blind with refpeCt to himfelf i Voltaire, not 
fatisfied to enrich his language with images drawn from 
invifible and fuperior beings, introduces them into the 
action : in the fixth canto of the Henriade, St Louis 
appears in perfon, and terrifies the foldiers ; in the fe- 
venth canto, St Louis fends the god of Sleep to Henry ; 
,and, in the tenth, the demons of Difcord, Fanaticifm, 
War,&c. aftift Aumaleina Angle combat with Tuienne, 
and are driven away by a good angel brandilhing the 
iword of Go.l T ) blend fuch fictitious parfonages 
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in the fame action with mortals, makes a bad figure Of the 
at any rate j and is intolerable in a hiftory fo recent Epopee, 
as that of Henry IV. But perfection is not the lot of 
man. 

But perhaps the moft fuccefsful weapon that can be 
employed upon this fubjeCt is ridicule. Addifon has 
applied this in an elegant manner : “ Whereas the 
time of a general peace is, in all appearance, drawing 
near ; being informed that there are feveral ingenious 
perfons who intend to ftiow their talents on fo happy 
an occafion, and being willing, as much as in me lies, 
to prevent that effufion of nonfenfe which we have good 
caufe to apprehend ; I do hereby ftriCtly require every 
perfon who fhall write on this fubjeCt, to remember 
that he is a Chriftian, and not to facrifice his cate- 
chifm to his poetry. In order to it, I do expeCt of 
him, in the firft place, to make his own poem, with¬ 
out depending upon Phoebus for any part of it, or call¬ 
ing out for aid upon any of the Mufes by name. I do 
likewife pofitively forbid the fending, of Mercury with 
any particular melfage or difpatch relating to the peace ; 
and fhall by no means fuffer Minerva to take upon her 
the fhape of any plenipotentiary concerned in thisjgreat 
work. I do further declare, that I fhall not allow the 
Deftinies to have had a hand in the deaths of the 
feveral thoufands who have been flain in the late war ; 
being of opinion that all fuch deaths may be well ac¬ 
counted for by the Chriftian fyftem of powder and ball. 

Ido therefore ftridly forbid the Fates to cut the thread 
of man’s life upon any pretence whatfoever, unlefs it 
be for the fake of rhyme. And whereas I have good 
reafon to fear, that Neptune will have a great deal of 
bufinefs on his hands in feveral poems which we may 
now fuppofe are upon the anvil, I do alfo prohibit his 
appearance, unlefs it be done in metaphor, fimile, or 
any very fhort allufion; and that even here he may not 
be permitted to enter, but with great caution and cir- 
cumfpeClion. I defire that the fame rule may be ex¬ 
tended to his whole fraternity of Heathen gods ; it be¬ 
ing my defign to condemn every poem to the flames 
in which Jupiter thunders, or exercifes any other aft 
of authority which does not belong to him. In fhort, 

I expedt that no Pagan agent fhall be introduced, 01^ 
any fa<ft related which a man cannot give credit to with 
a good confidence. Provided always, that nothing here¬ 
in contained fhall extend, or be conftrued to extend, 
to feveral of the female poets in this nation, who fhall 
ftill be left in full poffeffion of their gods and goddefles, 
in the fame manner as if this paper had never been writ¬ 
ten.” SpeB . n° 523. 

The marvellous is indeed fo much promoted by ma¬ 
chinery, that it is not wonderful to find it embraced by 
the bulk of writers, and perhaps of readers. If in¬ 
dulged at all, it is generally indulged to excefs. PIo- 
mer introduceth his deities with no greater ceremony 
than bis mortals; and Virgil has ftill lefs moderation : 
a pilot fpent with watching cannot fall afleep and drop 
into the fea by natural means one bed cannot receive 
tbe two lovers iEneas and Dido, without the immediate 
interpofition of fuperior powers. The ridiculous in fuch 
fusions muft appear even through the thickeft veil, of 
gravity andfolemnity. 

Angels and devils ferve equally with Heathen deities 
as materials for figurative language; perhaps better 
among Chriflians, becaufe we believe, in them, and not 

.ip 
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Of the in Heathen deities. But every one is fenfible, as well 
Epopee, as Boileau, that the inviiible powei s in our creed make 
-v a much worfe figure as adtors in a modern poem than the 
inviiible powers in the heathen creed did in ancient 
poems; the caufe of which is not far to feek. The 
Heathen deities, in the opinion of their votaries, were 
beings elevated one ftep only above mankind, fubjedt to 
the fame paffions, and diredted by the fame motives ; 
therefore not altogether improper to mix with m n in 
an important adtion. In our creed, fuperior beings 
are placed at fuch a mighty difiance from us and are of 
a nature l'o different, that with no propriety can we ap¬ 
pear with them upon the fame ftage : m m, a creature 
much infeiior, lofes all dignity in the companion. 

An hiftori- There can be no doubt that an hiftorical poem admits 
cal poem the embelulhment of allegory as well as of metaphor, 
admits of firnile, or other figure. Moral truth, in particular, is 
aH'K or J, finely illuftrated in the allegorical manner : it amufes the 
prom r re- ^ anc 7 t0 find abftradt terms, by a fort of magic, meta- 
Hridtions. morphofed into active beings ; and it is delightful to 
trace a general propofition in a pictured event. But 
allegorical beings lhould be confined within their own 
fphere, and never be admitted to mix in the piinCpal 
adtioH, nor to co-operate in retarding or advancing the 
cataftrophe ; which would have a ftill worfe effedt than 
inviiible powers: for the inipreffion of real exiftence, 
effential to an epic poem, is inconlifient with that figu¬ 
rative exiftence which is efl'ential to an allegory ; and 
therefore no method can more effedtually prevent the 
imprelEon of reality than the introduction of allegorical 
beings co operating with thofe whom we conceive to 
be really exifting. The love epifode in the Henriade 
(canto 9.), infufferable by the difc rdant mixture of al¬ 
legory with real life, is copied from that of Rina do and 
Armida in the Gierufal mme Lihraia, which hath no merit 
to ii.title it to be copied. An ailegt rical objedt, fuch 
as Fame in the 2 Ei eid, and the Temple of L ive in the 
Henriade, may find place in a deicripiion : but to in¬ 
troduce Di.cord as a real perf nage, imploring the af- 
fiftance of Love as another real perfonage to enervate 
theourage ot the i ero, is making thele figurative beings 
adt beyond their fphere, and creating a ftrange jumble 
®f truth and fidtion. The allegory of- S:n ao.d Death 
in the Paradife Loft is pi flibly not generally rehfhed, 
though it is not entirely of the 1 me nature with what 
we have been condemning ; in a work comprehending 
the achievements offuperior beii gs there is more room 
for fancy than where it is confined to human adtions. 

What is the true notion of an epiTde ? or how is it 
to be diftingu fhed fr m the principal adhoo? Every 
incident that promotes or retards the catallrophe muft 
be part of the principal adtion. This clears the nature 
of an epifode ; which may be defined, “ rin incident 
connected with the principal adtion, but contributing 
q 6 neither to advance nor retard it.” The defce. t of 
Epifode dc- iEneas into hell does n t advance nor retard the cata- 
finsd, ftrophe, and therefore is an epifode. The ftory of Nifus 
and Euryalus, producing an alteratu n n the affairs of 
the contending parties* is a part of the principal adtion. 


The family-fcene in the firth book ot the Iliad is of the Of the 
fame nature ; for by Hedtor’s retiring from th; field ot Epopee. 
battle to vifit his wife, the Grecians had'opportunity 
to breathe, and even to turn upon the Trojans. The 
unavoidable effedt of an epifode according to this defi¬ 
nition muft be, to break the unity of adlion ; and heie- 
fore it ought never to be indulged unlefs to unbend the 
mind after the fatigue of a long narration. An epifode 
when luch is its purpnfe, requires the following con- CO nfdtutee 
ditions: it ought to be well connedted with the principal u good 
adlion; it ought to be lively and inteiefting; it ought epifode, 
to be fliort; and a time ought to be cholen when the 
principal adtb-n relents (e). 

In the following beautiful epifode, which clofes the 
fecond book of Fingal, all thefe conditions are united. 

“ Comal was a ion of Albion ; the chief of an hun¬ 
dred hills. His deer drunk of a thoufand ftreams and 
a thoufand rocks replied to the voice of his dogs. His 
face was the mildnefs of youth ; but his hand the death 
of heroes. One was his love, and fair was fhe ! the 
daughter of mighty Conlnch She appeared like a fun- 
beam among women, and her hair was like the wing of 
the raven. Her foul was fixed on C'-m 1 , and fhe was 
his companion in the chace. Often met their eyes of 
love, and happy were their words in fecrct. But 
Gormal loved the maid, the chief of gloomy Ardven. 

^Ie watched her lone lleps on the heath, the foe of un¬ 
happy Comal. 

“ One day, tired of the chace, when the mift had 
concealed their friends, Comal and the daughter of 
Conloch met in the cave of Ronan. Ii was the wonted 
haunt of Comal. Its lides were hung with his arms ; a 
hundred ihields of thongs were there, a hundred helmets 
of iourming fteel. Reft; here, faid he, my love Galvina, 
thou light of the cave of Ronan : a deer appears on 
Mora’s brow I go, but foon will return. I fear, faid 
(he, dark Gormal my foe : I will reft .here but foon 
return, my love. 

“ He went to the deer of Mora. The daughter of 
Coi.loch, to try his 1 ve, clothed her white fide with 
his armour, and ftrodefrom the cave of Ronan. Think¬ 
ing her his foe, his heart beat high,, and his colour 
changed. He drew the how : the arrow flew : Galvina 
fell in blood. He ran to the cave with hafty fteps, and 
called the daughter of Conloch. Where art thou, my 

love ? but no anfwer.-He marked, at length, her 

heaving heart ■ eating againft the mortal arrow. Q- 
C loch’s daughter, is it thou !—he funk upon her 
breaft. 

“ The hunters found the liaplefs pair. Many and 
fiLnt w.re his fteps round the drrk dwellings of his 
love. The fleet of the ocean came : he fought, and the 
ftrangers fell: he fearcbedfor death over ihe field ; but 
who c f uld kih the mi hty Comal ? Throwing away his 
(hield an arrow found his manly breaft. He ileeps with, 
his Galvina ; their green tombs are feen by the manner 
when he bounds on the waves of the north”' 

Next, upon the peculiarities of a dramatic poem. And 

the 


(e) Homer’s defeription of the fhield of Achilles is properlv introduced ata time when the adlion relents, and. 
the reader can bear an interruption. Bnt th uchor of Telemachus delcribes the fhield of that young hero in 
the heat of battle ; a very improper time for an interruption*. 



2 o8 POE 

c p the the firft we fhall' mention is a double plot: one of which 
lVuvu, mult refemble an epifode in an epic poem ; for it would 
yg * di draft the fpeftator, inftead of entertaining him, if he 
Double plot were forced to attend at the fame time to two capital 
in a drama plots equally interefting. And even fuppofmg it an 
fe'.dom under-plot like an epifode, it feldom hath a good effeft 
fuccehful. j n tragedy, of which fimplicity is a chief property ; for 
an interefting fubjeft that engages our affeftions, occu¬ 
pies our whole attention, and leaves no room for any fe- 
parate concern. Variety is more tolerable in comedy ; 
which pretends only to amufe, without totally occupy¬ 
ing the mind. But even there, to make a double plot 
agreeable, is no flight effort of art: the under plot 
■ought not to vary greatly in its tone from the principal; 
for difcordant emotions are unpleafant when jumbled 
together; which, by the way, is an infuperable ob¬ 
jection to tragi-comedy. Upon that account the Pro¬ 
vok’d Hufband deferves cenfure; all the fcenes that 
bring the family of the Wrongheads into aftion, being 
ludicrous and farcical, are in a very different tone from 
the principal fcenes, difplaying fevere and bitter expo- 
ftulations between Lord Townley and his lady. The 
fameobjeftion touches not the double plot of the Care- 
lefs Hufband ; the different fubjefts being fweetly con- 
nefted, and having only fo much variety as to refemble 
fhades of colours harmonioufly mixed. But this is not 
all. The under-plot ought to be connefted with that 
which is principal, fo much at leaft as to employ the 
fame perfons: the under-plot ought to occupy the in¬ 
tervals or paufcs of the principal aftion ; and both ought 
to be concluded together. This is the cafe of the 
Merry Wives of Windfor. 

Violeat ac Violent aftion ought never to be reprefented on the 
tion ought" ftag e - While the dialogue goes on, a thoufand parti- 
not to be culars concur to delude us into an impreffion of reality; 
reprefent- genuine fentiments, paffionate language, and perfuafive 
;«<1. gefture : the fpeftator, once engaged, is willing to be 

deceived, lofes fight of himfelf, and without fcruple 
enjoys the fpeftacle as a reality. From this abfent 
ftate he is roufed by violent aftion; he wakes as from 
a pleaftng dream ; and, gathering his fenfes about him, 
finds all to be a fiftion. Horace delivers the fame rule ; 
and founds it upon the fame reafon : 

Nc peuros coram populo Medea trucidet; 

Authumana palam coquat exta nefarius Atreus ; 

Aut in avem Prague vertatur, Cadmus in anguem : 

■Quodcumque oftendis mihi fie, incrednlus odi. 

The French critics join with Horace in excluding blood 
from the ftage ; but overlooking the mod fubftanlial 
objection, they urge only that it is barbarous and block¬ 
ing to a polite audience. ’The Greeks had no notion 
offuch delicacy or rathe-effeminacy ; witnefs the mur¬ 
der of Clytemneflra by her fin Oreftes, paffing behind 
the fcene, as reprefented by Sophocles: her voice is 
heard calling out for mercy, bitter expoftulations on his 
part, loud flirieks upon her being ftabbed, and then a 
■deep filence. An appeal may be made to every perfon 
of feeling, whether this fcene be not more horrible than 
if the deed had been committed in fight of the fpefta- 
tors upon a fudden guft of paflion. If Corneille, in re- 
prefenting the affair betwen Horatius and his fifter, 
upon which the murder enfues behind the fcene, had no 
other view but to remove from the fpeftators a blocking 
aftion, he was guilty of a capital miftuke ; for murder 
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in cold blood, which in fome meafure was the cafe as Of the 
reprefented, is more blocking to a polite audience, even Dra ma, 
where the conclufive flab is not feen, than the fame aft 
performed in their prefence by violent and unpremedita¬ 
ted paflion, as fuddenly repented of as committed. Ad- 
difon’s obfervation is juft f, That no part of this inci- fSpe&ator, 
dent ought to have been reprefented but referved for 
a narrative, with every alleviating circumftance in fa¬ 
vour of the hero. I00 

A few words upon the dialogue, which ought to be The proper 
fo condufted as to be a true reprefentation of nature, conduit of 
We talk not here of the fentiments nor of the language the dia- 
(which are treated elfewhere) : but of what properly'°£ ue * 
belongs to dialogue-writing ; where every Angle fpeech, 
biort or long, ought to arife from what is faid by the 
former fpeaker, and furnifh matter for what comes after 
till the end of the fcene. In this view all the fpeeches 
frorff firft to laft reprefent fo many links of one regular 
chain. No author, ancient or modern, poffeffes the art 
of dialogue equal to Shakefpeare. Dryden, in that par¬ 
ticular, may juftly be placed as his oppobte. He fre¬ 
quently introduces three or four perfons fpeaking upon ^ 

the fame fubjeft, each throwing out his own notions 
feparately, without regarding what is faid by the reft: 
take for an example the firft fcene of Aurenzebe. Some¬ 
times he makes a number club in relating an event, not 
to a ftranger, fuppofed ignorant of it, but to one another, 
for the fake merely of fpeaking : of which notable fort 
of dialogue we have a fpecimen in the firft fcene of the 
firft part of the Conqueft of Granada. In the fecond 
part of the fame tragedy, fcene fecond, the King, Abe- 
namar, and Zulema, make their feparate obfervations, 
like fo many foliloquies, upon the fluftuating temper of 
the mob : a dialogue fo uncouth puts one in mind of two 
fhepherds in a paftoral excited by a prize to pronounce 
verfes alternately, each in praife of his own miftrefs. 

This manner of dialogue-writing, befide an unnatural 
air, lias another bad effeft : it flays the courfe of the 
aftion, becaufe it is not produftive of any confequence. 

In Congreve’s comedies, the aftion is often'fufpended 
to make way for a play of wit. 

No fault is more common among writers than to pro¬ 
long a fpeech after the impatience of the perfon to whom 
it is addreffed ought to prompt him or her to break in. 

Confider only how the impatient aftor is to behave in 
the mean time. To exprefs his impatience in violent 
aftion without interrupting would be unnatural; and yet 
to diffemble his impatience, by appearing cool where he 
ought to be highly inflamed, would be no lefs fo. 

Rhyme being unnatural and difguftful in dialogue, is 
happily banilhed from our theatre : the only wonder is 
that it ever found admittance, efpecially among a people 
accu domed to the more manly freedom of Shakefpeare’s 
dialogue. By banifliing rhyme, we have gained fo much 
as never once to dream that there can be any further 
improvement. And yet, however fuitable blank verfe 
may be to elevated charafters and warm paffions, it muft 
appear improper and affefted in the mouths of the lower 
fort. Why then biould it be a rule, That every fcene 
in tragedy muft be in blank verfe ? Shakefpeare, with 
great judgment, has followed a different rule ; which is, 
to intermix prole with verfe,and only to employ the latter 
where it is required by the importance or dignity of the 
fubjeft. Familiar thoughts and ordinary iafts ought 
to be expreffed in plain language ; to hear, for example 
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The three a footman deliver a ilmple mefTage in blank verfe muft 
Umtici. appear ridiculous to every one who is not bullied by 
” cuftom. In fhort that variety of charadters and of 
fituations, which is the life of a play, requires not 
only a fuitable variety in the fentiments, but alfo in 
the didtion. 

$ 3. The Three Unities. 

When we conftder the chain of caufes and effedts !n 
the material world, independent of puiprfe, defign, or 
thought, we find a number of incidents in fucceflion, 
without beginning, middle, or end : every thing that 
happens, is both a caufe and an effedt; being the effedt 
of what goes before, and the caufe of what follows : one 
incident may affedt us more, another lefs ; but all of 
them are links in the univerfal cha n: the mind, in 
viewing thefe incidents, cannot reft or fettle ultimately 
upon any one ; but is cariied along in the train with¬ 
out any clofe. 

But when the intelledtual world is taken under view, 
in conjunflion with the material, the feene is varied. 
Man adts with deliberation, will, and choice: he aims 
at lome end ; glory, for example, or riches, or conqueft, 
the procuring happitrefs to individuals, or to his country 
in general: he propofes means, and lays plans to attain 
the end propefed. Here are a number of fadts or inci¬ 
dents leading to the end in view, the whole compofing 
one chain by the relation of caufe and effedt. In running 
over a feries of fuch fadts or incidents, we cannot reft 
upon any one; becaufe they are prefented to us as 
means only, leading to fome end : but we reft w ith fa- 
tisfadtion upon the end or ultimate event; becaufe there 
the pUrpofe or aim of the chief perfon or perfons is ac- 
complilhed. This indicates the beginning, the middle, 
*Poet. t. 6. and the end, of what Ariftotle calls an entire adtion * . 

* The ftory naturally begins with deferibing thofe circum- 
ftances which move the perfon who adts the principal 
part to form a plan, in order to compafs fome defired 
event; the profecution of that plan, and the obftruc- 
tions, carry the reader into the heat of adtion ; the mid¬ 
dle is properly where the adtion is the mod involved; and 
the end is where the event is brought about, and the 
plan accomplifhed. 

We have given the foregoing example of a plan 
crowned with fuccefs, becaufe it affords the cleared con¬ 
ception of a beginning, a middle, and an end, in which 
confifts unity of adtion; and indeed ftridter unity can¬ 
not be imagined than in that cafe. But an adtion may 
have unity, or a beginning, middle, and end, without 
fo intimate a relation of parts; as where the cataftrophe 
is different from what is intended or defired, which 
frequently happens in our bed tragedies. In the JEneid, 
the hero, after many obftructions makes his plan ef- 
fedtual. The Iliad is formed upon a different model: 
it begins with the quarrel between Achilles and Aga¬ 
memnon ; goes on to deferibe the feveral effedts produced 
by that caufe ; and ends in a reconciliation. Here is 
unity of adtion, no doubt, a beginning, a middle, and 
an end ; but inferior to that of the ALneid, which will 
thus appear. The mind hath a propenfity to go for¬ 
ward in the chain of hiftory; it keeps always in view 
the expedted event; and when the incidents or under- 
parts are connedted by their relation to the event, the 
mind runs fweetly and eafily along them. This plea- 
fure we have- in the iSneicU It is not altogether fo 
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pleafant to connedf, as in the Iliad, ef?e$s by their 
common caufe; for fuch connedtioa forces the mind to 
a continual retro fpect : looking backward is like walk¬ 
ing backward. 

If unity of adffon be a capital beauty in fable imita¬ 
tive of human affairs, a pliiral’ty of unconnected fables 
muft be a capital deformity. For the fake of variety, 
we indulge an under-plot that is connedted with the 
principal: but two unconnedted events are extremely 
unpleafant, even where the fame adtorsare engaged in 
both. Ariollo is quite licentious in that particular: he' 
carries on at the fame time a plurality of unconnected 
ftories. His only excufe is, that his plan is perfedtly 
Well adjlifted to hisfubjedt; for every thing in the 
Orlando Furiofo is wild and extravagant. 

Though to ftate fadts in the order of time is natural, 
yet that order may be varied for the fake of confpicuous 
beauties. If* for example, a noted ftory, cold aEai 
fimple in its firft movements, be made the fubjedt of JU 
epic poem, the reader may be hurried into the heat dr 
adtion ; referving the preliminaries for a corfverfation- 
piece, if thought necelfary: and that method, at thd 
lame time, hath a peculiar beauty from being dramatic* 
But a privilege that deviates from nature ought to be 
fparingly indulged ; and yet romance-writers make, no 
difficulty of prefenting to the reader, without the leaft 
preparation, unknown perfons engaged in foms arduous 
adventure equally unknown. In Caffandra, two per- 
fonages, who afterwards are difeovered to be the heroes 
of the fable, ftart up completely armed upon the banks 
of the Euphrates, and engage in a iingle combat. 

A play analyfed is a chain of connedted fadts,. of 
which each feene makes a link. Each feene, accord- 
ingly, ought to produce fome incident relative to the 
cataftrophe or ultimate event, by advancing or retard¬ 
ing it. A feene that produceth no incident, and for 
that reafon may be termed barren , ought not to be in¬ 
dulged, becaufe it breaks the unity of adtion : a barren 
feene can never be intitled to a place, becaufe the chain 
is complete without it. In the Old Bachelor, the 
3d feene of adt 2. and all that follow to the end of that 
adt, are mere converfation-pieces, produdtive of no con- 
fequence. The 10th and nth feenes, adt 3. Double 
Dealer, and the 10th, nth, 12th, 13th, and 14th feenes, 
adt 1. Love for Love, are of the fame kind. Neither 
is The Way of the World entirely guiltlefs of fuch feenes. 
It will be no juftification that they help to difplay cha- 
radters: it were better, like Dryden in his dramatis 
perfontc, to deferibe charadters beforehand, which would, 
not break the chain of adtion. But a writer of genius 
has no occafion for fuch artifice: he can difplay the 
charadters of his perfonages much more to the life in 
fentiment and adtion. Flow fuccefcfully is this done by 
Shakefpeare ! in whofe works there is not to be found a 
Angle barren feene. 

Upon che whole it appears, that all the fadts in an 
hiftorical fable ought to have a mutual connedtion, by 
their common relation to the grand event or cataftrophe. 
And this relation, in which the unity of adtion confifts, 
is equally effential to epic and dramatic compolitions. 

How far the unities of time and of place are effential, 
is a queftion of greater intricacy. Thele unities were 
ftridtly obferved in the Greek and Roman theatres ; and 
they are inculcated by the French dnd Englifh critics 
as effential to every dramatic compofition. In theory 
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The three thefe unities are alfo acknowledged by our bed poets, 
Unitie3 - though their praftice feldom correfponds: they are often 
”~ v forced to take liberties, which they pretend not to judi- 
fy, againft the practice of the Greeks and Roman?, and 
againft the folemn decifion of their own countrymen. 
But in the courfe of this inquiry it will be made evident, 
that in this article we are under no neceffity to copy 
the ancients; and that our critics are guilty of a midake, 
in admitting no greater latitude of place and time than 
was admitted in Greece and Rome. 

Indeed the unities of place and time are not, by the 
molt rigid critics, required in a narrative poem. In 
fuch compofition, if it pretend to copy nature, thefe 
unities would be abfurd ; becaufe real events are feldom 
confined within narrow limits either of place or of time : 
and yet we can follow hillory, or an hiftorical fable, 
through all its changes, with the greated facility : we 
never once think of meafuring the real time by what is 
taken in reading; nor of forming any connexion between 
the place of aftion and that which we oecupy~. 

We are aware, that the drama differs fo far from the 
epic as to admit different rules. It will be obferved, 
“ That an hidorical fable, intended for reading folely, 
is under no limitation of time or of place more than a' 
genuine hidory; but that a dramatic compofition cannot" 
be accurately reprefented unlefs it be limited, as its re- 
prefentation is, to one place and to a fewdiours ; and 
therefore that no fable can be admitted but what has thefe 
properties,becaufe it would be abfurd to compofe a piece 
for reprefentation that cannot be judly reprefented.” 
This argument has atleadaplaufible appearance; and 
yet one is apt to fufpeft fome fallacy, confidering that 
no critic, however drift, has ventured to confine the 
unities of place and of time within fo narrow bounds. 

A view of the Grecian drama, compared with our 
own, may perhaps relieve us from this dilemma: if they 
be differently condrufted, as fhall be made evident, it is 
poffible that the foregoing reafoning may not be equally 
104 applicable to both. 

They were All authors agree, that tragedy in Greece was deri- 
effcntial to ved from the hymns in praife of Bacchus, which were 
the Greek fang in parts by a chorus. Thefpis, to relieve the fing- 
^rama, ut erSj an( j f or t j le f a ' Ke 0 f variety, introduced one aftor, 
whofe province it was to explain hidoricafy the fubjeft 
of the fong, and who occafionally reprefented one or 
other personage. Efchylus, introducing a fecond aftor, 
formed the dialogue ; by which the performance be- 
came dramatic ; and the aftors were multiplied when 
the fubjeft reprefented made it neceffary. But dill the 
chorus, which gave a beginning to tragedy, was confi- 
dered as an effential part. The fird feene, generally, 
unfolds the preliminary circumdances that lead to the 
grand event; and this feene, is by Aridotle termed the 
prologue. In the fecond feene, where the aftion pro¬ 
perly begins, the chorus is introduced, which, as origi¬ 
nally, continues upon the dage during the whole per¬ 
formance : the chorus frequently make's one in the dia¬ 
logue : and when the dialogue happens to be fufpended, 
the chorus, during the interval, is employed in finging. 
Sophocles adhers to this plan religioufly. Euripides is 
ne t altogether fo correft. In fome of his pieces it be¬ 
comes neceffary to remove the chorus for a little time 1 
but when that unufual dep is rifked, matters are fo or¬ 
dered as not to interrupt the reprefentation : the chorus 
never leave the dage of their own accord,, but at the 
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command of fome principal perfonage, who condantly The three 
waits their return. Unities. 

Thus the Grecian drama is a continued reprefentation 
without any interruption; a circumdance that merits 
attention. A continued reprefentation without a paufe 
affords not opportunity to vary the place of aftion, nor 
to prolong the time of the aftion beyond that of the re- 
prefentation. To a reprefentation fo confined in place 
and time, the foregoing reafoning is ftriftly applicable : 
a real or feigned aftion, that is brought to a conclufion 
after confiderable intervals of time and frequent changes 
of place, cannot accurately be copied in a reprefenta¬ 
tion that admits no latitude in either. Hence it is, that 
the unities of place and of time, were, or ought to have 
been driftly obferved in the Greek tragedies; which is 
made neceffary by the very conftitution of their drama, 
for it is abfurd to compofe a tragedy that cannot be 
judly reprefented. I0 ^ 

Modern critics, who for our drama pretend to eda- Not to the 
blifh rules founded on the praftice of the Greeks, are French or 
guilty of an egregious blunder. The unities of place lingldh, 
and of time were in Greece, as we fee, a matter of ne¬ 
ceffity, nop of choice ; and it is eafy to fhow, that if 
we fubmit to fuch fetters, it mud be from choice, not 
necedity. This will be evident upon taking a view of 
the conditution of our drama which differs widely from 
that of Greece ; whether more or lefs perfeft, is a dif¬ 
ferent point, to be handled afterward. By dropping 
the chorus, opportunity is afforded to divide the repre¬ 
fentation by intervals of time, during which the dage is 
evacuated and the fpeftacle fufpended This qualifies 
our drama for fubjefts fpread through a widefpace both 
of time and of place : the time fuppofed to pals during 
the fulpenfion of the reprefentation is not meafured by 
the time of the fufpenfion ; and any place may be fup¬ 
pofed, as it is not in fight: by which means many lub- 
jefts can judly be reprefented in our theatres, that were 
excluded from thofe of ancient Greece. This doftrine 
may be illudrated, by comparing a modern play to a fet 
of hidorical piftures ; let us l'uppofe them five in num¬ 
ber, and the refemblance will be complete : each of the 
piftures refembles an aft in one of our plays : there mud 
neceffarily be the drifted unity of place and of time in 
each pifture ; and the fame neceffity requires thefe two 
unities during each aft of a play, becaufe during an aft 
there is no interruption in the fpeftacle. Now, when 
we view in fucceffion a number of fuch hidorical pic¬ 
tures, let it be, for example, the hidory of Alexander by 
Le Brun, we have no difficulty to conceive, that months 
or years have paffed between the events exhibited in two 
different piftures, though the interruption is impercep¬ 
tible in paffing our eye from the one to the other; and 
we have as little difficulty to conceive a change of place, 
however great: in which view, there is truly no diffe¬ 
rence between five aftsef a modem play and five fuch, 
piftures. Where the reprefentation is fufpended we 
can whh the greated facility fuppofe any length of time 
or any change of place: the ijeftator, it is true, may 
be confcious, that the real time and place are not the 
fame wiih what are employed in the repiefentation; 
but this is a work of reflection; and by the fame re¬ 
flection he may alfo be confcious, that Garrick is not 
King Lear, that the playhoufe is not Dover cliffs, nor 
the noife he hears thunder and lightning. In a word, 
alter an interruption of the reprefentation, it is not 
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more difficult for a fpedfator to Imagine a new place, 
or a different time, than, at the commencement of the 
play, to imagine himfelf at Rome, or in a period of 
time two th 'uland years back. And indeed it is abun¬ 
dantly ridiculous th.it a ci itic, vho is willing to hold 
candle-light for fun-fhine, and fome painted canvaffes for 
a palace or a prifon, fhould affedl fo much difficulty in 
imagining a latitude of place or of time in the fable, 
beyond what isneceffiry in the reprefentation. 

There are, it muff be acknowledged, fome effedfs of 
great latitude in time that ought never to be indulged 
in a compofition for the theatre : nothing can be more 
abfurd, than at the clofe to exhibit a full-grown perfon 
who appears a child at the beginning : the mind 1 ejedb, 
as contrary to all probability, fuch latitude of time as 
is requifite for a change fo remarkable. The greateft 
change from place to place hath not altogether die fame 
bad effedt: in the bulk of human affairs place is not 
material; and the mind, when occupied with an in- 
terefting event, is little regardful of minute circum- 
ftances : thefe may be varied at will, becaufe they fcarce 
make any impreffion. 

At the fame time, it is not here meant to juftify li¬ 
berty without any referve. An unbounded licence with 
relation to place and time, is faulty, for a reafon that 
feems to have been overlooked, which is, that it feldom 
fails to break the unity of adtien; in the ordinary 
courfe of human affairs, fingle events, fuch as are fit to 
he reprelented on the ftage, are confined to a narrow 
fpot, and generally employ no gieat extent of time: 
we accordingly feldom find ftridt unity of addon in a 
dramatic compofition, where any remarkable latitude is 
indulged in thefe particulars. It may even be admit¬ 
ted, that a compofiti m which employs but one place, 
and requires not a greater length of time than is necei- 
fary for the reprefentation, is fo much the more perfect; 
becaufe the confining an event within fo narrow bounds, 
contributes to the unity of adfion, and alfo prevents 
that labour, however flight, which the mind muft un¬ 
dergo in imagining frequent changes of place, and ma¬ 
ny intervals of time. But ftill we muft infill, that fuch 
limitation of place and time as was neceffary in the Gre¬ 
cian drama, is n • rule to us ; and therefore, that though 
fuch limitation adds one beauty more to the compoii- 
tion, it is at bell but a refinement, which may juftly 
give place to a thoufand beauties more fubftantial. 
And we may add, that it is extremely difficult, if not 
impradlicable, to contradc within the Grecian limits 
any fable fo fruitful of incidents in number and variety 
as to give full fcope to the fludluation of paffion. 

It may now appear, that critics who put the unities 
of place and of time upon the fame footing with the 
unity of adfion, making them all equally effential, have 
not attended to the nature and conftitution of the mo¬ 
dern drama. If they admit an interrupted repiefenta- 
tion, with which no writer finds fault, it is abfurd to 
rejedt its greateft advantage, that of reprefenting many 
interefting fubjedts excluded from the Grecian ftage. 
If there needs muft be a reformation, why not reftore 
the ancient chorus and the ancient continuity of adfion ? 
There is certainly no medium; for to admit an inter¬ 
ruption without relaxing from the ftridt unities of place 
and of time, is in effedt to load us widr all the incon¬ 
veniences of the ancient drama, and at the fame time to 
with-hold from us its advantages. 


And therefore the only proper queftion is, Whether Theti-.ree 
our model be or be not a real improvement ? This in- Unities-^ 
deed may fairly be called in queftion ; and in order to a lc g 
comparative trial fome particulars muft be premifed. Whalur 
When a play begins, we have no difficulty t * ai.juft our <>ur ilrarrv 
imagination to the feene of adfion, however diftant it b? 
in time or in place ; becaufe we know that the play is a ^Greece, 
reprefentation only. The cafe is very different after we 
are engaged : it is the perfedfion of representation to 
hide itfelf, to impole on the fpedfator, and to produce in 
him an impreffion of reality, as if he were fpedfator of 
a real event; but any interruption annihilates that im- 
pieffion, by roufing him out of his waking dream, and 
unhappily reftoring him to his fenfes. So difficult it is 
to fupport the impreffion of reality, that much flighter 
interrupti' ns than the interval between two adfs are fuf- 
ficient to diffolve the charm : in the 5th adt of the 
Mturning Bride , the three firft feenes are in a room of 
ftate, the fourth in a prifon ; and the change is operated 
by Ihifting the feene, which is done in a trice : but 
however qu ck the tranfition may be, it is impradlicable 
to ionpofe upon the fpedfators fo as to make them con¬ 
ceive that they are adtually carried from the palace to 
the prifon ; they immediately refledf,that the palace and 
prifon are imaginary, and that the whole is a fidtion. 

From thefe premifes one will naturally be led, at fir ft 
view, to pronounce the frequent interruptions in the 
modern drama to be an imperfedfion. It will occur, 

“ That every interruption muft have the effedf to banifk 
the dream of reality, and with it to banifh our concern, 
which cannot fubfift while we are confcious that all is a 
fidtion; and therefore, that in the modern drama, fuf- 
ficient time is not afforded for fludluation and fwelling 
of paffion, like what is afforded in that of Greece, where 
there is no interruption.’’ This reafoning, it muft be 
owned, has a fpecious appearance: but we muft not 
become faint-hearted upon the firft repulfe ; let us rally 
our troops for a fecond engagement. 

On the Greek ftage, whatever may have been the cafe 
on the Roman, the reprefentation was never interrupted, 
and the divifion by adfs was totally unknown. The 
-word aB never once occurs in Ariftotle’s Poetics, ia 
which he defines exadtly every part of the drama, and 
divides it into the beginning, the middle, and the end. 

At certain intervals indeed the adfors retired ; but the 
ftage was not then left empty, nor the curtain let fall; 
for the chorus continued and fung. Neither do thefe 
fongs of the chorus divide the Greek tragedies into five 
portions, fimilar to our adfs; though fome of the com¬ 
mentators have endeavoured to force them into this of¬ 
fice. But it is plain, that the intervals at which the 
chorus fung are extremely unequal and irregular, fuited 
to the occafion and the fubjedt; and would divide the 
play fometimes into three, fometimes intofeven. or eight 
adfs. 

As pradfice has now eftablifhed a different plan oa 
the modern ftage, has divided every play into five adts, 
and made a total paufe in the reprefentation at the end. 
of each adt, the queftion to confidered is. Whether 
the plan of the ancient or of the modern drama is beft 
qualified for making a. deep impreffion on the mind ? 

That the preference is due to the plan of the modem 
drama, will Lie evident from the following corifiderations. 

If it be indeed true, as the advocates for the three uni¬ 
ties allege, that the audience is deluded into the belief. 

• D d 2 ‘ 
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The three of the reality of a well-aAed tragedy, it is certain that 
this delufron cannot be long fupported ; for when the 
fpirits are exhaufted by dole atention, an d by the agi¬ 
tation of paffion, an uneafinefs enfaes, which never fails 
to banilh the waking dream. Now fuppoftng the time 
that a man can employ with llrift attention without 
wandering to be no greater than is requifite for a Angle 
aft (a fuppofition that cannot be far from truth), it 
follows, that a continued reprefentation of longer en¬ 
durance than an aft, inftead of giving fcope to fluctua¬ 
tion and fwelling of paffion, would over drain the at¬ 
tention, and produce a total abfence of mind. In this 
refpeft, the four paufes have a fine effeft : for by af¬ 
fording to the audience a feafonable refpite when the 
impreffion of reality is gone, and while nothing material 
is in agitation, they relieve the mind from its fatigue; 
and confequently prevent a wandering of thought at the 
very time poffibly of the moft interefling fcenes. 

In one article, indeed, the Grecian model has greatly 
-- the advantage ; its chorus, during an interval, not only 

preferves alive the impreffions made upon the audience, 
but alfo prepares their hearts finely for new impreffions. 
In our theatres, on the contrary the audience, at the 
end ol every aft, being left to trifle time away, lofe 
every warm impreffion; and they begin the next aft 
cool and unconcerned, as at the commencement of the 
reprefentation. This is a grofs malady in our theatrical 
reprefentations ; but a malady that luckily is not incu¬ 
rable : to revive the Grecian chorus, would be to revive 
the Grecian flavery of place and time; but we can fi¬ 
gure a detached chorus coinciding with a paufe in the 
reprefentation, as the ancient chorus did with a paufe 
109 in the principal aftion. What objeftion, for example, 
An im- can there lie againft mufic between the afts, vocal and 
provement j n ft n imental, adapted to the fubjeft ? Such detached cho- 
dcrn dra- i " JS > without putting us under any limitation of time or 
*na fug- place, would recruit the fpirits, and would preferve, en- 
gefted, tire the tone, if not the tide, of paffion : the mufic, af- 
Eleni. of ter an aft, fliould commence in the tone of the prece- 
vritiufm, p a {fton, and be gradually varied till it accord with 

1 ' 3-3 ‘ the tone of the paffion that is to fucceed in the next 
aft. The mufic and the reprefentation would both of 
them be gainers by their conjunftion ; which will thus 
appear. Mufic that accords with the prefent tone of 
mind, is, on that account, doubly agreeable; and ac¬ 
cordingly', though mufic fingly hath not power to raii'e 
a paffion, it tends greatly to fiipport a paffion already 
railed. Farther, mufic prepares us for the paffion that 
follows. By making cheerful, tender, melancholy, or 
animated impreffions, as the fubjeft requires. Take for 


be fufficient, one ffiould think, to make us prefer the The three 
modern drama, even abftrafting from the improvement Unities, 
propofed. To prepare the reader for this article, it 'j'ro ** 
mull be premifed, that as in the ancient drama the place Their.o- 
of aftion never varies, a place neceffarily mufi bechofen dcrn dra- 
to which every perfon may have accefs without any im- ma P re - 
probability. This confines the fcene tofome open place, f= ra!lle t0 ^ 
generally the court or area before a palace ; which ex- eanciul 
eludes from the Grecian theatre tranfaftions within 
doors, though thefe commonly are the moft important. 

Such cruel reftraint is of itfelf fufficient to cramp the 
moft pregnant invention ; and accordingly the Greek 
writers, in order to preferve unity of place, are reduced 
to woful improprieties. In the Hippolytus of Euripides 
(aft 1. fc. 6.), Phedra, diftreffed in mind and body, is 
carried without any pretext from her palace to the 
place of aftion; is there laid upon a couch, unable to 
fupport herlelf upon her limbs ; and made to utter ma¬ 
ny things improper to be heard by a number of women 
who form the chorus : and what is ftill more improper, 
her female attendant ufes the ftrongeft intreaties to 
make her reveal the fecret caufe of anguifh; which 
at laft Phedra, contrary to decency and probability, is 
prevailed upon to do in prefence of that very chorus 
(aft 2. fc. 2.) Alceftes, in Euripides, at the point of 
death, is brought from the palace to the place of aftion, 
groaning and lamenting her untimely fate (aft 2. fc. 1.) 

In the Trachinia of Sophocles (aft. 2.), a fecret is 
imparted to Dejanira, the wife of Hercules, in prefence 
of the chorus. In the tragedy of Iphigenia , the mefien- 
ger employed to inform Clytemneftra that Iphigenia was 
facrificed, flops ffiort at the place of aftion, and with a 
loud voice calls the queen trom her palace to hear the 
news. Again, in the Iphigenia in Tauris (aft 4.), the 
neceffary prefence of the chorus forces Euripides into a 
grofs abfurdity, which is to form a fecret in their hear¬ 
ing; and, to difguife the abfurdity, much court is paid 
to the chorus, not one woman but a number, to engage 
them to fecrecy. In the Medea of Euripides, that prin- 
cefs makes no difficulty, in prefence of the chorus, to 
plot tire death of her hufband, of his miftrefs, and of her 
father the king of Corinth, all by poifon : it was ne- 
ceflary to bring Medea upon the ftage; and there is 
but one place of aftion, which is always occupied by 
the chorus. This fcene clofes the fecond aft ; and in 
the end of the third, fhe frankly makes the chorus 
her confidents in plotting the murder of her own chil¬ 
dren, Terence, by identity of place, is oi ten forced to 
make a converfation within doors be heard on the open 
ftreet: the cries of a woman in labour are there heard 


an example the firft fcene of the Mourning Bride , where 
foft mufic, in a melancholy drain, prepares us for Al- 
meria’s deep diftrefs. In this manner, mufic and repre¬ 
fentation fupport each other delightfully ; the impreffion 
made upon the audience by the reprefentation, is a 
fine preparation for the mufic that fucceeds; and the 
impreffion made by the mufic, is a fine preparation for 
the reprefentation that fucceeds. It appears evident, 
that by f6me fuch contrivance, the modern drama may 
bt improved, fo as to enjoy the advantage of the an¬ 
cient chorus without its ftavifh limitation of place and 
time. But to return to the comparifon between the an¬ 
cient and the modern drama. 

The numberiefs improprieties forced upon the Greek 
dramatic poets by the conflitutian of their drama, may 


diftinftly. m 

The Greek poets are not lefs hampered by unry of Inconve- 
time than by that of place. In the Hippolytus of Eu- nientesof 
ripides, that prince is baniffied at the end of the 4th tlle P 1,>n 
aft; and in the firft fcene of the following aft, a mef- cient^r^- 
fenger relates to Thefeus the whole particulars of the ma . 
death of Hippolytus by the feamnnlter: that remark¬ 
able event mull b ave occupied many hours ; and yet in 
the reprefentation it is confined to the time employed 
by the chorus upon the fong at the end of the 4th aft. 

The inconfiftency is ftill greater in the Iphigenia in Tau¬ 
ris (aft 5. fc. 4.): the f ng could not exhauft half an 
hour ; and yet the incident luppofed to have happened 
during that time could not naturally have been tranfafted 
in Id's than half a day. 


The 
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The Greek artifts are forced, not lefs frequently, to 
tranfgrefs another rule, derived alfo from a continued 
reprefentation. The rule is, that as a vacuity, however 
momentary, interrupts the reprefentation, it is neceffary 
that the place of aftion be co,nftantly occupied. So¬ 
phocles, with regard to that rule as well as to otiters,is 
generally correct: hut Euripides cannot bear fuch re- 
ftraint ; he often evacuates the ftage and leaves it empty 
for others. Iphigenia in Tauris, after pronouncing a 
foliloquy in the firft feene, leaves the place of action, 
and isv fucceeded by Oreftes and Pylades : they, after 
iome converfation, walk off; and Iphigenia re enters, 
accompanied with the chorus. In the Alcefl.es, which 
is of the fame author, the place of action is void at the 
end of the third aft. It is true, that to cover the irre¬ 
gularity, and to preferVe the reprefentation in motion, 
Euripides is careful to fill the ftage without lofs of time: 
but this ftill is an interruption, and a link of the chain 
broken : for during the change of the aftors, there 
muft be a fpace of time, during which the ftage is oc¬ 
cupied by neither fet. It makes indeed a more re¬ 
markable interruption, to charge the place of aftion as 
well as the aftors; but that was not prafticable upon 
the Grecian ftage. 

It is hard to fay upon what model Terence has 
formed his plays. Having no chorus, there is a paufe 
in the reprefentation at the end of every aft: but ad¬ 
vantage is not taken of the ceffation, even to vary the 
place of aftion ; for the ftreet is always chofen, where 
every thing palling may be feen by every peifon ; and 
by that choice, the moft fprightly and interefting parts 
of the aftion, which commonly pafs within doors, are 
excluded ; witnefs the laft aft of the Eunuch. He hath 
lubmitted to the like flavery with refpeft to time. In 
a word, a play with a regular chorus, is not more con¬ 
fined in place and time than his plays are. Thus a zea¬ 
lous feftary follows implicitly ancient forms and cere¬ 
monies, without once confidering whether their intro- 
duftive caufe be ftill fubfifting. Plautus, of a bolder 
genius than Terence, makes go^d ufe of the liberty af¬ 
forded by an interrupted reprefentation : he varies the 
place of aftion upon all occafions, when the variation 
fuits his purpofe. 

The intelligent reader will by this time underftand, 
that we plead for no change of place in our plays but 
after an interval, nor for any latitude in point of time 
but what falls in with an interval. The unities of 
place and time ought to be ftriftly obferved during 
each aft ; for during the reprefentation there is no 
opportunity for the fmalleft deviation from either. 
Hence it is an effential requifite, that during an aft 
the ftage he always occupied ; for even a momentary 
vacuity makes an interval or interruption. Another 
rule is no lefs effential: it would be a grofs breach of 
the unity of aftion to exhibit upon the ftage two fe- 
parate aftions at the fame time ; and therefore, to 
preferve that unity, it is neceffary that each perfonage 
intioduced during an aft be linked to thofe in pof- 
feffion of the ftage, fo as to join all in one aftion. 
Thefe things follow from the very conception of an 
aft, which admits not the flighteft interruption : the 
moment the reprefentation »s intermitted, there is an 
end of that aft ; and we have no other notion of a 
new aft, but \\here, after a paufe or interval, the re¬ 
prefentation is again put in motion, French writers, 
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generally fpeaking, are correft in this particular. The dw 
Engliih, on the contrary, are fo irregular as fcarce . 
to deferve a criticifm : aftors not only fucceed each 
other in the fame place without conneftion, bat, what 
is ftill lefs excufable, they frequently fucceed each 
other in different places, This change of place in the 
fame aft ought never to be indulged; for, bciide 
breaking the unity of the aft, it has a difagreeable 
effecl: after an interval, the imagination adapts it- 
felf to any place that is neceffary, as readily as at 
the commencement of the play : but during the re- 
prefentation we rejeft change of place. From the 
foregoing cenfure muft be excepted the Mourning End- 
of Congreve, where regularity concurs with the beau¬ 
ty of fentiment and of language, to make it one of tire 
moft complete pieces England has to boaft of. It is 
to be acknowledged, however, that in point of regu¬ 
larity this elegant performance is not altogether im- 
exceptioi able. In the four firft afts, the uni-ies of 
place and time are ftriftly obferved : but in the laft aft, 
there is a capital error with refpeft to unity of place ; 
for in the three firft feenes of that aft, the place of 
aftion is a room of ftate, which is changed to a pri- 
fon in the fourth feene: the chain alfo of the aftors is 
broken ; as the perfons introduced in the prifon are 
different from thofe who made their appearance in the 
room of ftate. This remarkable interruption of the 
reprefentation makes in effeft two afts inftead of one : 
and therefore, if it be a rule that a play ought not 
to confift of more afts than five, this performance is 
fo far defeftive in point of regularity. It may be add¬ 
ed, that, even admitting fix afts, the irregularity 
would not be altogether removed, without a longer 
paufe in the reprefentation than is allowed in the ac¬ 
ting ; for more than a momentary interruption is re¬ 
quifite for enabling the imagination readily to fall in 
with a new place, or with a wide fpace of time. In 
The Way of the World, cf the fame author, unity of 
place is preferved during every aft, and a ftrifter unity of 
time during the whole play than is neceffary. 


$4 .Of the Opera. ^ 

An opera is a drama reprefented by mufic. This The opera 
entertainment was invented at Venice. An exEibi- adramare- 
tion of this fort requires a moft brilliant magnificence, 
and an expence truly royal The drama muft necef- * 

farily be compofed in verfe ; for as operas are fung 
and accompanied with fymphonies, they muft be in 
verfe to be properly applicable to mufic. To render 
this entertainment ftill more brilliant it is ornamented 
with dances and ballettes, with fuperb decorations, 
and furprifing machinery. The dreffes of the aftors, 
of thofe who aflift in the chorus, and of the dancers, 
being all in the moft fplended and elegant tafte, contri¬ 
bute to render the exhibition highly fumptuous. But 
notwithstanding this union of arts and pleafures at 
an immenfe expenfe, and notwithftanding a moft daz¬ 
zling pageantry, an opera appears, in the eyes of 
many people of tafte, but as a magnificent abiurdity, 
feeing that nature is never there from the beginning to 
the end. It is not our bufmefs here," however, to de¬ 
termine between the different taftes of mankind. 

The method of expreffing our thoughts by fingirg 
and mufic is fo little natural, and has fomething in it 
fo forced and affefted, that it is not eafy to conceive 

hove 
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how it could come into the minds of men of genius to 
reprefent any human action, and, what is more, a 
ferious ot tragic adlion, any otherwife than by fpeech. 
We have, it is true, operas in Engl if! 1 by Addifon, &c. 
in Italian by Metaftatio, in French by M. Quinault. 
Fontenelle, &c. the fubjedts of which are fo grave and 
tragic, that one might call them mufical tragedies, and 
teal chefs d’auvres in their kind. But though we are 
highly fatisfied and greatly affedled on reading them, 
and are much pleal'ed with feeing them reprefented, 
yet the fpedtator is, perhaps, more charmed with the 
magnificence of the fight and the beauty of the mu- 
fic, than moved with the adtion and the tragical part 
of the performance. We are not, however, of that 
order of critics who ftrive to prove, that mankind adt 
wrong in finding pleafure in an object with which 
they are really pleafed ; who blame a lover for think¬ 
ing his miftrefs charming, when her features are by no 
means regular ; and who are perpetually applying the 
rules of logic to the works of genius : we make thefe 
obfervations merely in order to examine if it be not 
poffible to augment the pleafures of a polite people, by 
making the opera fomething more natural, more pro¬ 
bable, and more confonant to reafon. 

We think, therefore, that the poet fhould never, 
■or at leaft very rarely, choofe a fubjedt from hiftory, 
but from fable or mythology, or from the regions of 
enchantment. Every rational mind is conftantly llicck- 
ed to hear a mutilated hero trill out, from the flender 
pipe of a chaffinch, To arms! To arms! and in the 
fame tone animate his foldiers, and lead them to the af- 
fault; or harangue an affembly of grave fenators, and 
fometimes a whole body of people. Nothing can be 
more burlefque than fuch exhibitions; and a man mult 
be poffefled of a very uncommon fenfibility to be 
afFedted by them. But as we know not what was the 
language of the gods, and their manner of exprefling 
themfelves, we are at liberty in that cafe to form what 
illufions we pleafe, and to fuppofe that they fung to 
diftinguifh themfelves from mortals. Befides, all the 
magic of decorations and machinery become natural, 
and even neceffary, in thefe kinds of fubjedts ; and 
therefore readily afford opportunity for all the pomp 
of thefe performances.. The chorus, the dances, the 
ballettes, the fymphonies and drefles, may likewife be 
all made to correfpond with fuch fubjedts : nothing is 
here afFedted, abfurd, or unnatural. Whoever is pof- 
feffed of genius, and is well acquainted with mytho¬ 
logy, will there find an inexhauftible fource of fub¬ 
jedts highly diverfif.Jtf, and quite-proper for the drama 
of an opera. 

We fhall not fpeak here of that fort of mufic which 
appears to us the mofl proper for fuch a drama, and 
of the feveral alterations ot which we think it fufcep- 
tible, in order to make it more complete, and to adapt 
it to a more pathetic, more noble, and more natural 
expreflion, as well in the recitatives as in the airs and 
chorus. (See Music). We have only heie to confider 
the bufinefs of the poet. Fie fhould never lofe fight 
of nature, even in the midft of the greateft fidtion. A 
god, a demi-god, a renowned hero, fuch for example 
as Renaud in Armido , a fairy, a genie, a nymph, or 
fury, &c. fhould conftantly be reprefented according 
to the characters we give them, and never be made to 
talk the language of a fop or a petite ma'itre'Jfe. The 
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recitative, which is the ground-work of the dialogue, Of the 
requires verfes that are free and not regular, fuch as Op era, 
with a fimple cadence approach the nearetl to common ” r " 
language. The airs fhould not b? forced into the piece 
nor improperly placed for the fake of terminating a 
feene, or to difplay the voice of a performer: they 
fhould exprefs fome fentiment, or fome precept, fhort 
and ftriking, or tender and affedting ; or fome fimile 
lively and natural; and they fhould arife of themfelves 
from a monologue, or from a feene between two per- 
fons : prolixity fhould here be particularly avoided, 
efpecially when fuch an air makes part of a dialogue } 
for nothing is more infipid or difguftful than the coun¬ 
tenances of the other adlors who appear at the fame 
time, whole filence is quite unmeaning, and who know 
not what to do with their hands and Feet while the 
finger is ftraining his throat. The verfe of all the airs 
fhould be of the lyric kind, and fhould contain fome 
poetic image, or paint fome noble paffion, which may 
furnifh the compofer with an opportunity of difplaying 
his talents, and of giving a lively and affedting expref- 
fion to the mufic. A phrafe that is -inanimated can 
never have a good efFedt in the performance, but muft 
become infipid and horribly tedious in the air. The 
trite fimilies of of the Italians, of a ftream that flows, or a 
bird that flies, &c. are no longer fufFerable. The fame 
thing may be faici with regard to the chorus, which 
fhould be equally natural and well adapted : it is here 
fometimes a whole people, fometimes the inhabitants 
of a peculiar country, and fometimes warriors, nymphs, 
or priefts, &c. who raife their voice to demand juftice, 
to implore favour, or render a general homage. The 
adlion itfelf will furnifh the poet of genius with ideas, 
words, and the manner of difpofing them. 

Laftly, the opera being a performance calculated lefs 
to fatisfy the underftanding than to charm the ear and 
affedt the heart, and efpecially to ftrike the fight, the 
poet fhould have a particular attention to that objedt, 
fhould be fkilled in the arts of a theatre, fhould know 
how to introduce combats, ballettes, feafts, games, pom¬ 
pous entries, folemn proceffions, and fuch marvellous in¬ 
cidents as occur in the heavens, upon earth, in tire fea, 
and even in the infernal regions : but all thefe matters 
demand a ftrong charadter, and the utmoft precifion in 
the execution : for otherwife, the comic being a near 
neighbour to the fublime, they will eafily become ridi- n g 
culous. The unity of adtion muft certainly be obferved Unity of 
in fuch a poem, and all the incidental epifodes muft con- adtion ne. 
cur to the principal defign; otherwife it would be a ceffary to 
monftrous chaos. It is impofiible, however, ferupu- t * ie °l' cra * 
loufly to obferve the unity of time and place : though 
the liberty, which reafon allows the poet in this refpedt, 
is not without bounds ; and the lefs- ufe he makes of it, 
the more perfedt his poem will be. It is not perhaps 
impofiible fo to arrange the objedfs, that, in changing 
the decorations, the painter may conftantly make ap¬ 
pear fome part of the principal decoration which cha- 
radferifes the Situation of the feene, as the corner of a 
palace, at the end of a garden, or fome avenue that 
leads to it, &c. But all this is liable to difficulties, 
end even to exceptions ; and the art of the painter muft 
concur in fuch cafe with that of the poet. For the reft, 
all the operas of Europe are at leaft one third too 
long; efpecially the Italian. The unity of adlion re¬ 
quires brevity ; and fatiety is in infeparable from a di- 
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Of Lyric verfion that lafts full four hours, and fometimes long- 

Poetry. er 

“ " v They have indeed endeavoured to obviate this incon¬ 

venience by dividing an opera into three, and even into 
five adls; but experience proves, that this divifion, 
though judicious, is ftill not fufficient to relieve die 
wearied attention. 


Sect. II. Of Lyric Poetry* 
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Its free¬ 
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The ode is very ancient, and was probably the fir ft 
fpecies of poetry. It had its fource, we may fuppofe, 
from the heart, and was employed to exprefs, with be¬ 
coming fervour and dignity, the grateful fenfe man 
entertained of the bleffings which daily flowed from 
God the iountain of all goodnefs: hence their har- 
veft hymns, and other devotional compofitions of that 
kind. 

But in procefs of time it was employed, not only to 
praife the Almighty for bounties received, but to folicit 
his aid in time of trouble; as is plain from the odes 
written by king David and others, and collected by the 
Jewiih Sanhedrim into the book of Pfalms, to be fung 
at their falls, feftivals, and on other folemn occafions. 
Nor was this pra&ice confined to the Ifraelites only: 
other nations had their fongs of praife and petitions of 
this fort, which they preferred to their deities in time 
of public prolperity and public diftrefs, as well as to 
thofe heroes who diftinguifhed themfelves in arms. 
Even the American Indians, whole notions of religion 
are extremely confined, have their war-fongs, which they 
fing to this day. 

It is reafonable to fuppofe that the awful purpofe to 
which the ode was applied, gave rife among the ancients 
to the cuftom of invoking the mules ; and that the poets, 
in order to raife their fentiments and language, fo as to 
be acceptable to their deities, thought it expedient to 
folicit fome divine affiftance. Hence poets are faid to 
have been infpired, and hence an unbounded liberty has 
been given to the ode ; for the lyric poet, fired, as it 
were, with his fubjett, and borne away on the wings of 
gratitude, difdains grammatical niceties and common 
modes of fpeech, and often foars above rule, though not 
above reafon. This freedom, however, confifts chiefly 
in fudden tranfitions, bold digreflions, and lofty excur- 
fions. For the ancient poets, and even Pindar, the mod 
daring and lofty of them all, has in his fublirneft flights, 
and amidlt all his rapture, preferved harmony, and often 
uniformity in his verfification: but fo great is the vari¬ 
ety of his meafures that the traces of famenefs are in a 
manner loft ; and this is one of the excellencies tor which 
that poet is admired, and which, though feemingly de¬ 
void of art, requires fo much that he has feldom been 
imitated with luccel's. 

The ancients in their odes indulged fuch a liberty of 
fancy, that fome of their belt roc:* pot only make bold 
excurfions and digreflions, but, having in their flights 
ftarted fome new ana noble thought, they frequently 
purfue it, and never more return to their fubj.cdt. But 
this loofe kind of ode, which feems to rejedt all method, 
and in which the poet, having juft touched upon his 
fubjedl, immediately diverts to another, we Ihould think 
blameable, were it lawful to call in queftion the autho¬ 
rity of thofe great men who were our preceptors in this 


art. We may venture to affirm, however, that thefe 
compofitions Hand in no degree of comparifon with 
other odes of thoii s ; in which, after wandering from the 
fubjedl in purfuit of new ideas arifing from feme < f its 
adjundts, and ranging wantonly, as it weie, through a 
variety of matter, the poet is from fome other circum- 
flance led naturally to his fubjedl again ; and, like a bee, 
having colledted the eflence of many different flowers, re. 
turns home, and unites them all in one uniform plea- 
fing fweet. 

The ode among the ancients fignified no more than a 
fong : but with the moderns, the ode and the fong are 
confidered as different compofitions ; the ode being ufu- 
ally employed in grave and lofty fubjedts, and feldom 
fung but on folemn occafions. 

The fubjedts mod proper for the ode and fong, Horace 
has pointed out in a few elegant lines. 

Gods, heroes, conquerors, Olympic crowns. 

Love’s pleafing cares, and the free joys of wine, 

Are proper fubjedts for the lyric fong. 

To which we may add, that happinefs, the pleafures. 
of a rural life, and fuch parts of morality as afford leffons 
for the promotion of our felicity, and refledtions on the 
condudl of life, are equally fuitable to the ode. This 
both Pindar and Horace were fo fenflble of that many of 
their odes are feafoned with thefe moral fentences and 
refledtions. 

But who can number ev’ry fandy grain 
Waih’d by Sici/io’ s hoarfe-refounding main ? 

Or who can Theron’s gen’rous works exprefs, 

And tell how many hearts his bounteous virtues blefs ? 

Ode to Theron. 

And in another Olympic ode, inferibed by the fame 
poet to Diagoras of Rhodes (and in fuch efteem, that 
it was depofited in the temple of Minerva, written in 
letters of gold), Pindar, after exalting them to the ikies,, 
concludes with this leffon in life : 

Yet as the gales of fortune various blow, 

To-day tempeftuous, and to-morrow fair, 

Due bounds, ye Rhodians, let yout tranfports know j 
Perhaps to-morrow comes a ftorm of care. 

WeJT s Pindar. 

The man refolv’d and fteady to his truft. 

Inflexible to ill, and obftinately juft, 

May the rude rabble’s infolence defpife, 

Their fenfelefs clamours and tumultuous cries ; 

The tyrant’s fiercenefs he beguiles, - 

And the ftern brow and the harih voice defies. 

And with fuperior greatnefs fmiles. 

Not the rough whirlwind, that deforms 
Adria’s black gulpb, and vexes it with ftorms, 

The ftubborn virtue of his foul can move; 

Nor the red arm of angry Jove, 

That flings the thunder from the iky. 

And gives it rage to roar, and ftrength to fly. 

Should the whole frame of nature round him break. 
In ruin and confufion hurl’d, 

He unconcern’d wovli hear the mighty crack. 

And ftand fecure amidft a falling world. 

Horace. 
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natural, and flowing, and contain a certain harmony, Of Lyric 
fo that poetry andmufic may be agreeably united. In f’ot try.. 
thefe compofitions, as in all others, obfeene and profane ’’ " 

expreffion fliould be carefully avoided, and indeed every 
thing that tends to take off that refped which is due to 
religion and virtue, and to encourage vice and immora¬ 
lity. As the belt longs in our language are already in 
every hand, it would ieem fuperfluous to infert examples. 

For further precepts, however, as well as feledt examples, 
in this fpecies of compofition, we may refer the re'ader 
to the elegant EJfay on Song Writing, by Mr Aikin. m 

II. The lejjer ode. The diftinguiftiing chara&er of The difUn* 
this is fweetnefs; and as the pleafure we receive from 
this fort of poem arifes principally from its foothiig and a 
affedting the paffions, great regard fliould be paid to the j g jf er 0 j c< 
language as well as to the thoughts and numbers. 

Th’ expreffion fliould be eafy, fancy high ; 

Yet that not feem to creep, nor this to fly : 

No words tranfpos’d, but in fuch order all, 

As, though hard wrought,may feem by chance to fall, 

D. Buckingham's EJfay. 


POE 

M. Dcfpreaux has given us a very beautiful and juft 
defer!ption of the ode in thefe lines. 

L’Ode avec plus d’eclat, & non moins d’energie 
Elevant jufqu’au ciel fon vol ambitieur, 

Entretient dans vers commerce avec les Dieux. 

Aux Athletes dans Pife elle ottvre la harriere, 

Chante un vainqueur poudreux au bout de la carriere ; 
Mene Achille fanglant aubords du Simois 
Ou fait flechirl’Efcaut fous lejoug oe Louis. 

Tantot comma une abeille ardente a fon ouvrage 
Elle s’en va de fleurs depouiller le rivage : 

Elle peint les feftins, les danfes & les ris, 

Vante un baifer cueilli furies levres d’lris, 

Qui mollement refifte & par un doux caprice 
Quclquefois le refufe, afin qu’on le ravilfe. 

Son ftyle impetueux fou 1 ent marche au hafard. 

Chez elle un beau defordre eft un effet de Part, 

Loin ces rinieurs craintifs, dont l’efprit phlegmatique 
Garde dans fes fureurs un ordre didaftique : 

Qui chantant d’un heros les progres eclatans, 
Maigres hiftoriens, fuivront l’ordre des temps. 
Apollon de fon feu leur fut toujours avare, &c. 

The lofty ode demands the ftrongeft fire. 

For there the mufe all Phoebus multinfpire : 
Mounting to heav’n in her ambitious flight, 

Amongft the gods and heroes takes delight; 

Of Pifa’s wreltlers tells the finewy force, 

And fmgs the dufty conqueror’s glorious courfe ; 

To Simois’ banks now fierce Achilles fends, 

Beneath the Gallic yoke now Efcaut bends: 
Sometimes fhe flies, like an induftrious bee. 

And robs the flow’rs by nature’s chemiftry ; 
Defcribes the fhepherds’ dances, feafts, and blifs. 

And boafts from Phillis to furprife a kifs, 

When gently fhe refills with feign’d remorfe, 

That what fhe grants may feem to be by force* 

Her generotis ftyle will oft at random ftart, 

And by a brave diforder fhow her art; 

Unlike thofe fearful poets whofe cold rhyme 
In allthdr raptures keeps exadteft time, 

Who fing the illuftrious hero’s mighty praife. 

Dry journalifts, by terms of weeks and days; 

To thefe, Apollo, thrifty of his fire, 

Denies a place in the Pierian choir, &ca 

Soames. 

The variety of fubjedts, which are allowed the lyric 
poet, makes it neceffary to confider this fpecies of poetry 
under the following heads, viz. the fublime ode, the leJJ'er 
ode and the fong. We lhall begin with the loweft, and 
proceed to that which is more eminent. 

I. Songs are little poetical compofitions, ufually fet to 
a tune, and frequently fung in company by way of en¬ 
tertainment and diverfion. Of thele we have in our 
language a great number; but, confidering that number, 
not many which are excellent; for, as the Duke of 
Buckingham obferves, 

Though nothing feems more eafy, yet no part 
Of poetry requires a nicer art. 

The fong admits of almoft any fubjedl ; but the 
greateft part of them turn either upon love, contentment. 
Or the pltafurrs of a country life, and drinking. Be the 
fubjedt, however, what it will, the verfes fliould be eafy, 
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The ftyle, indeed, fliould be eafy : but it may be alfo 
florid and figurative. It folicits delicacy, but difdains 
affedtation. The thoughts fhould be natural, clufte, 
and elegant; and the numbers various, fmooth, and 
harmonious. A few examples will fufficiently explain 
what we mean. 

Longinus has preferved a fragment of Sappho, an 
ancient Greek poetefs, which is in great reputation 
amongft the critics, and has been fo happily tranflated 
by Mr Philips as to give the Englifh reader a juft idea 
of thefpirit, eafe, and elegance of that admired author ; 
and fhow how exactly fhe copied nature. To enter 
into the beauties of this ode, we mull fuppofe a lover 
fitting by his miftrefs, and thus expreffing his paffion : 

its 

Bleft as th’ immortal gods is he, The Sap. 

The youth who fondly fits by thee, phi c 

And fees and hears thee all the while 
Softly fpeak, and fweetly fmile, 

’Twas this deprived my foul of reft, 

And rais’d fuch tumults in my breaft; 

For while I gaz’d, in tranfport toft, 

My breath was gone, my voice was loft. 

My boi'om glow’d, the fubtile name 
Ran quick through all my vital frame : 

O’er my dim eyes a darknefs hung ; 

My ears with hollow murmurs rung. 

In dewy damps my limbs were chill’d ; 

My blood with gentle horrors thrill’d ; 

My feeble pulfe forgot to play ; 

I fainted, funk, and dy’d away. 

After this inftance of the Sapphic ode, it may not 
be improper to fpeak of that fort of ode, which is called 
Anacreontic ; being written in the manner and tafte of 
Anacreon, a Greek poet, famous for the delicacy of his 
wit, and the exquifite, yet eafy and natural, turn of 
his poefy. We have feveral of his odes ftill extant, 
and many modern ones in imitation of him, which are 
moftly compofed in verfes of feven fyllables, or three 
feet and a half. 

We (hall give the young ftudent one or two examples 
of his manner from Mr Fawkes’s excellent tranflation. creon tic 

The ode. 
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The following ode on the power of gold, which had 
been often attempted but with little fuccefs, this genteel 
man has tranflated very happily. 

Love’s a pain that works our wo; 

Not to love is painful too : 

But, alas l the greateft pain 
Waits the love that meets difdain. 

What avails ingenuous worth. 

Sprightly wit, or noble birth ? 

All thefe virtues ufelefs prove; 

Gold alone engages love. 

May he be completely curd. 

Who the fleeping mifchief firft 
Wak’d to life, and, vile before, 

Stamp’d with worth the fordid ore. 

Gold creates in brethren ftrife; 

Gold deftroys the parent’s life ; 

Gold produces civil jars, 

Murders, maflacres, and wars j 
But the worft effedt of gold, 

Love, alas ! is bought and fold. 

His ode on the vanity of riches is of a piece with the 
above, and conveys a good leffon to thofe who are over 
anxious for wealth. 

If the treafur’d gold could g-ive 
Man a longer term to live, 

I’d employ my utmoft care 
Still to keep, and ftill to fpare; 

And ‘ when death approach’d, would fay, 

’ Take thy fee and walk away.’ 

But ftnce riches cannot fave 
Mortals from the gloomy grave. 

Why fhould I myielf deceive. 

Vainly figh and vainly grieve ? 

Death will furelv be my lot. 

Whether I am rich or not. 

Give me freely while I live 
Generous wines, in plenty give 
Soothing joys my life to cheer, 

Beauty kind, and friends fmcere; 

Happy ! could I ever find 
Friends fincere, and beauty kind. 

But two of the moll admired, and perhaps the moll 
imitated, of Anacreon’s odes, are that of Mars wounded 
by one of the darts of Love, and Cupid Hung by a 
Bee; both which are wrought up with fancy and 
delicacy, and are tranflated with elegance and fpirit.— 
Take that of Cupid, flung by a bee. 

Once as Cupid, tir’d with play, 

On a bed of rofes lay, 

A rude bee, that flept unfeen, 

The fweet breathing buds between, 

Stung his finger, cruel chance ! 

With its little pointed lance. 

Straight he fills the air with cries 
Weeps, and fobs, and runs, and flies j, 

’Till the god to Venus came, 

Lovely, laughter-loving dame; 

Then he thus began to plain ; 

“ Oh ! undone——I die with pain—*. 

“ Dear mamma, a ferpent fmall, 

“ Which a bee the ploughmen call, 

Vol. XV. 
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*• Oh!—has flung me to the heart.” . *' tM = ti r- f 

Venus thus reply’d, and fmil’d; 

‘ Dry thofe tears for fhame ! my child; 

* If a bee can wound fo deep, 

‘ Caufing Cupid thus to weep, 

* Think, O think! what cruel pains 
‘ He that’s flung by thee fuftains.* 


124 

Among the moll fuccefsful of this poet’s Englifh Imitations 
imitators maybe reckoned Dr Johnfon and Mr Pri- of,Ana ' 
or. The following ode on Evening by the former of creon aB 
thefe writers has, if we miflake not, the very fpirit 
and air of Anacreon. 


Evening now from purple wings 
Sheds the grateful gifts fhe brings j 
Brilliant drops bedeck the mead ; 
Cooling breezes (hake the reed ; 

Shake the reed, and curl the ftream 
Silver’d o’er with Cynthia’s beam } 
Near the chequer’d lonely grove 
Hears, and keeps thyfecrets, Love. 
Stella, thither let us ftray! 

Lightly o’er the dewy way. 

Phcebus drives his burning car 
Hence, my lovely Stella, far. 

In his Head the queen of night 
Round us pours a lambent light; 

Light that feems but juft to fhow 
Breafts that beat, and cheeks that glow; 
Let us now, in whifper’d j.oy, 

Evening’s filent hours employ; 

Silence beft, and confcious (hades, 

Pleafe the hearts that love invades: 
Other pleafures give them pain; 

Lovers all but lore difdain. 


But of all the imitations of the playful bard of Greece 
that we have ever met With, the mod perfeft is the 
following Anacreontic by the regent Duke of Orleans* 

I. 

Je fuis nc pour les plaifirs; 

Bien fou qui s’en paffe : 

Je ne veux pas les choifir ; 

Sou vent le choix m’emharrafTe; 

Aime t’on ? J’aime foudain ; 

Bois t’on ? J’ai le Verre a la main ; 

Je tiens par tout mg place. 

II. 

Dormir eft un temps perdu ; 

Faut il qu’on s’y livre ? 

Sommeil, prends Ce qui t’eft du; 

Mais attends que je fois yvre: 

Saifts moi dans cet inftant; 

Fais moi dormir premptement; 

Je fuis preffe de vivre. 

HL 

Mais fi quelque objet charmant, 

Dans un fonge aim able, 

Vient d’un plaifir feduifant 
M’offrir l’ifaage agreable; 

Sommeil, allons doucementf 
L’erreur eft en ce moment 
Un bonheur veritable. 

E e r rarjjlalmt 
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Tr(inflation of the Regent’s Anacreontic (e). 

Frolic and free, for pleafure born 
The felf-denying fool I {born : 

The proffer’d joy I ne’er refufe ; 

’Tis oft-times troublefome to chufe. 

Lov’ft thou, my friend? I love at fight: 

Drink’ft thou ? this bumper does thee right. 

At random with the ftream f flow 
And play my part where’er I go. 

Great God of Sleep, fince we mull be 
Oblig’d to give fome hours to thee, 

Invade me not till the full bowl 
Glows in my cheek, and Warms my foul. 

Be that the only time to fnore, 

When I can love and drink no more : 

Short, very fhort, then be thy reign; 

For I’m in hafte to live again. 

But, O ! if melting in my arms, 

In fome foft dream, with all her charms, 

The nymph belov’d fhould then furprife. 

And grant what waking {he denies; 

Then prithee, gentle Slumber, flay; 

Slowly, ah flowly, bring the day : 

Let no rude noife my, blifs deftroy ; 

Such fweet delufion’s real joy. 

Wehave mentioned Prior as an imitator of Anacreon; 
but the reader has by this time had a fufficient fpecimen 
of Anacreontics;- The following Anfiver to Che jealous, 
which was written when Prior was fick, has much of 
the elegant tendernefs of Sappho. 

Yes, faireft proof of beauty’s pow’r, 

Dear idol of my panting heart, 

Nature points this my fatal hour: 

And I have liv’d: and we mull part. 

While now I take my laft adieu. 

Heave thou no figh, nor fhed a tear; 

Left yet my half-clos’d eye may view 
On earth an objeft worth its care. 

From jealoufy’s tormenting ftrife 
For ever be thy bofom freed; 

That nothing may difturb thy life, 

Content I haften to the dead. 

Yet when fome better-fated youth 

Shall with his am’rous parly move thee, 

Refletfl one moment on his truth 

Who, dying, thus perfifts to love thee. 

There is much of the foftnefs of Sappho, and the 
fweetnefs of Anacreon and Prior, in the following ode, 
which is afcribed to the late unfortunate Dr Dodd ; and 
was written in compliment to a lady, who, being fick, 
had fent the author a mofs rofe-bud, inftead of making 
his family a vifit. This piece is particularly to be ef- 
teemed for the juft and ftriking moral with which it 
is pointed. 

The flighteft of favours bellow’d by the fair, 

With rapture we take, and with triumph we wear: 
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But a mofs-woven rofe-bud, Eliza, from thee, 

A well-pleafing gift to a monarch would be. 

—Ah! that illnefs, too cruel, forbidding fhould ftand, 
And refufe me the gift from thy own lovely hand! 
With joy I receive it, with pleafure will view. 
Reminded of thee, by its odour and hue : 

“ Sweet rofe, let me tell thee, tho’ charming thy bloom, 
Tho’ thy fragrance excels Seba’s richeft perfume ; 

Thy breath to Eliza’s no fragrance hath in’t, 

And but dull is thy bloom to her cheek's blufhing tint. 
Yet, alas! my fair flow’r, that bloom will decay, 

And all thy lov’d beauties foon wither away ; 

Tho’ pluck’d by her hand, to whofe touch we mud own, 
Harfh and rough is the cignet’s moil delicate down 
Thou too, fnpwy hand ; nay, I mean not to preach; 
But the rofe, lovely morali ft, fufter to teach, 

“ Extol not, fair maiden, thy beauties o’er mine ; 
They too are fhort-liv’d, and they too mu ft decline ; 
And fmall, in conclufion, the diff’rence appears, 

In the bloom of few days, or the bloom of few years! 
But remember a virtue the rofe hath to boaft, 

—Its fragrance remains when its beauties are loft!”" 
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We come now to thofe odes of the more florid and Odes more 
figurative kind, of which we j^ive many in our language florid and 
that deferve particular commendation. Mr Warton’s figurative. 
Ode to Fancy has been juftly admired by the beft judges; 
for though it has a diflant refemblance of Milton’s 
L’Allegro and II Penferofo, yet the work is original; 
the thoughts are moftlynewand various,andthelanguage 
and numbers elegant, exprelfive, and harmonious. 

O parent of each lovely mufe. 

Thy fpirit o’er my foul diffufe! 

O’er all my artlefs fongs prefide, 

My footfteps to thy temple guide ! 

To offer at thy turf-built fhrivte 
In golden cups no coftly wine. 

No murder’d fading of the flock, 

But flow’rs and honey from the rock. 

O nymph, with loofely flowing hair. 

With bufkin’d leg, and bofom bare; 

Thy waift with myrtle-girdle boilnd. 

Thy brows with Indian feathers crown’d; 

Waving in thy fnowy hand 
An all-Commanding magic wand, 

Of pow’r to bid freih garde'ns blow, 

’Mid cheerlefs Lapland’s barren fnow ; 

Whofe rapid u ings thy flight convey, 

Through air, and over earth and fea; 

While the vaft various landfcape lies 
Confpicuous to thy piercing eyes. 

O lover of the defert, hail! 

Say, in what deep and pathlefs vale. 

Or on what hoary mountain’s fide, 

Midft falls of water, you refide; 

’Midft broken rocks, a rugged fcene, 

With green and graffy dales between ; 

’Midft forefts dark of aged oak, 

Ne’er echoing with the woodman’s ftroke; 

Where 


( e ) We give this tranflation, both becaufe of its excellence and becaufe 
of no lefs a man than the late Lord Chatham. 


it is faid to have been the produ£lk>» 
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Of Lyric Where never human art appear’d, 

_ Poetry. Nor ev » n one ftraw-roof’d cott was rear’d; 

v Where Nature feems to fit alone, 

Majeftic on a craggy throne. 

Tell me the path, fweet wand’rer! tell, 

To thy unknown fequefter’d cell, 

Where woodbines duller round the door. 

Where (hells and mofs o’erlay the floor. 

And on whofe top an hawthorn blows, 

Amid whofe thickly-woven boughs 
Some nightingale Hill builds her neft, 

Each ev’ning warbling thee to reft. 

Then lay me by the haunted ftream. 

Wrapt in fome wild poetic dream ; 

In converfe while methinks 1 rove 
With Spenfer through a fairy grove; 

Till fuddenly awak’d, I hear 
Strange whifper’d mufic in my ear ; 

And my glad foul in blifs is drown’d 
By the iweetly foothing found! 

Me, goddefs, by the right-hand lead, 

Sometimes through the yellow mead; 

Where Joy and white-rob’d Peace refort, 

And Venus keeps her feftive court; 

Where Mirth and t Y° u th each ev’ning meet, 
And lightly trip with nimble feet, 

Nodding their lily-crowned heads, 

Where Laughter rofs-lip’d Hebe leads; 

Where Echo walks fteep hills among, 

Lift’ning to the (hepherd’s fong. 

Yet not thefeflow’ry fields of joy 
Can long my penfive mind employ; 

Hafte, Fancy, from the fcenes of Folly, 

To meet the matron Melancholy! 

Goddefs of the tearful eye, 

That loves to fold her arms and figh. 

Let us with filent footfteps go 
To charnels and the boufe of wo; 

To Gothic churches, vaults, and tombs, 

Where each fad night fome virgin conies, 

With throbbing breaft and faded cheek, 

Her promis’d bridegroom’s urn to feek: 

Or to fome abbey’s mould’ring tow’rs, 

Where, to avoid cold wintry fhow’rs, 

The naked beggar ftuvering lies, 

While whiftling tempefts round her rife, 

And trembles left the tott’ring wall 
Should on her fleeping infants fall. 

Now let us louder ftrike the lyre, 

For my heart glows with martial fire : 

I feel, I feel, with fudden heat, 

My big tumultuous bofom beat; 

The trumpet’s clangors pierce my ear, 

A thoufand widow’s (hrieks I hear; 

Give me another horfe, I cry ; 

Lo, the bafe Gallic fquadrons fly ! 

Whence is this rage ?—what fpirit, fay, 

To battle hurries me away ? 

’Tis Fancy, in her fiery car, 

Tranfports me to the thickeft war ; 

There whirls me o’er the hills of {lain, 

Where tumult and definition reign ; 

Where, mad with pain, the wounded fteed, 
Tramples the dying and the dead; 
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Where giant Terror ftalks amtnd, Of L y" c 

With fullenjoy furveys the ground, 

And pointing to th’ enfanguin’d field, 

Shakes his dreadful gorgon iliield ! 

O guide me from this horrid fcene 
To high-arch’d walks and alleys green, 

Which lovely Laura fceks, to {him 
The fervours of the mid-day fun. 

The pangs of abfence, O remove, 

For thou canft place me near my love ; 

Can’ft fold in vifionary blifs. 

And let me think I fteal a kifs ; 

While her ruby lips difpenfe 
Lufcious neftar’s quinteflence! 

When young-ey’d Spring profufely throws 
From her green lap the pink and rofe ; 

When the foft turtle of the dale 
To Summer tells her tender tale; 

When Autumn cooling caverns feeks, 

And ftains with wine his jolly cheeks; 

When Winter, like poor pilgrim old, 

Shakes his filver beard with cold ; 

At ev’ry feafon let my ear 

Thy folemn whifpers, Fancy, hear. 

O warm enthufiaftic maid ! 

Without thy powerful, vital aid, 

That breathes an energy divine. 

That gives a foul to ev’ry line, 

Ne’er may I ftrive with lips profane. 

To utter an unhallow’d drain ; 

Nor dare to touch the facred fixing, 

Save when with fmiles thou bid’ll me fing. 

O hear our pray’r, O hither come 
From thy lamented Shakefpeare’s tomb. 

On which thou lov’ft to fit at eve, 

Mufing o’er thy darling’s grave. 

O queen of numbers, once again 
Animate fome chofen fwain, 

Who, fill’d with unexhaufted fire. 

May boldly fmite the founding lyre ; 

Who with fome new, unequal’d fong. 

May rife above the rhyming throng; 

O’er all our lift’ning paffions reign, 

O’erwhelm our fouls with joy and pain; 

With terror fhake, with pity move, 

Rouze with revenge, or melt with love. 

O deign t’ attend his evening walk. 

With him in groves and grottoes talk ; 

Teach him to fcorn with frigid art, ,4 / 

Feebly to touch th’ enraptur’d heart; 

Like lightning, let his mighty verfe 
The bofom’s inmoft foldings pierce ; 

With native beauties win applaufe. 

Beyond cold critics ftudied laws ; 

O let each-mnfe’s fame increafe ! 

O bid Britannia rival Greece! 

The following ode, written by Mr Smart on the 5 th 
oi December (being the birth-day of a beautiful young 
lady), is much to be admired for the variety and harmo¬ 
ny of the numbers, as well as for the beauty of the 
thoughts and the elegance and delicacy of the compli¬ 
ment. It has great fire, and yet great fweetnefs, and 
is the happy iffue of genius and judgment united. 
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Hail deleft of the monthly train, 

Sire of the winter drear, 

December ! in whofe iron reign 
Expires the chequer’d year. 

Hu hi all the bluft’ring blahs that blow. 

And ] 5 roudly plum’d in filter fnow, 

Smde gladly on this bleft of days ; 

The livery’d clouds fltall on thee wait, 

And Phoebus fhine in all his ftate 
With more than fummer rays. 

Though jocund June mayjuftly boaft 
Long days and happy hours ; 

Though Augult be Pomona’s hoft. 

And May be crown’d with flow’rs: 

Tell June his fire and crimfon dies. 

By Harriot’s blufl), and Harriot’s eyes. 

Eclips’d and vanquifh’d, fade away ; 

Tell Auguft, thou canft let him fee 
A richer, riper fruit'than he, 

A fweeter flow’r than May. 

The enfuing ode, written by Mr Collins on the death 
of Mr Thompfon, is of the paftoral and elegiac kind, and 
both piflurefque and pathetic. To perceive all the beau¬ 
ties of this little piece, which are indeed many, we mull 
fuppoie them to have been delivered on the river Thames 
near Richmond. 

In yonder grave a Druid lies. 

Where flowly winds the Healing Wave; 

The year’s beft fweets fhall dateous rift 
To deck its poet’s filvan grave 1 
In yon deep bed of whifp’rifig reeds 
His airy harp * fhall now be laid. 

That he, whoft heart in forrow bleeds. 

May love through life the foothi 'g {hade. 

Then maids and youth lhal; linger here, 

And, whi.e its founds at ditlance fwell, 

Shall fadly feem in pity’s ear 

To hear the woodland pilgrim’s knell. 
Refemblance oft fhall haunt the fhore. 

When Thames in fummer wreaths is dreft. 

And oft fufpend the dafhing oar, 

To bid his gentle fpirit reft! 

And oft as eafe and health retire 
To breezy lawn, or foreft deep, 

The friend fhall view yon whitening fpire 
And ’mid the varied landfhape weep' 

But thou, who own’d that earthy bed. 

Ah ! what will ev’ry dirge avail ? 

Or tears, which love and pity fhed. 

That mourn beneath the gliding fail ? 

Yet lives there one, whoft heedlefs eye, 

Shallfcorn thy palelhrineglimm’ring near? 
With him, fweet bard, may fancy die, 

And j' -y defert the blooming year. 

But thou, lorn ftream, whole fallen tide 
No fedge-crown’d fillers now attend, 

Now waft me from the green hill’s fide, 

Whoft cold turf hides the buried friend. 

And fee, the fairy Valleys fade, 

Dim night has veil’d the folemn view ! 

Yet once again, dear parted fhade. 

Meek nature’s child, again adieu! 

The genial meads, ailign’d to blefs 

Thy life, fhall mourn thy early doom ; 


Their hinds, and fhepherd girls, fhall drefs, Of Lyric 

With Ample hands, thy rural tomb. > Poetry. 

Long, long, thy ftene and pointed clay 
Shall melt the mufing Briton’s eyes; 

O vales and wild woods, fhall he fay, 

In yonder grave your Druid lies! 

128 

Under this fpecies of the ode, notice ought to be The hymn*, 
taken of thole written on divine fubjects, and which are 
ufually called hymns. Of thefe we have many in our 
language, but none perhaps that are fb much admired 
as Mr Addiion’s. The beauties of the following hymn- 
are too well known, and too obvious, to need any com¬ 
mendation ; we fhall only obferve, therefore that in 
this hymn (intended to difplay the .power of the Al¬ 
mighty) he feems to have had a pfalm of David in his 
view, which fays, that “ the heavens declare the glory 
of God, and the firmament flieweth his handy work. 1 ' 


The fpacious firmament on high. 

With all the blue etherial fky, 

And fpangled heav’ns, a fhiniwg frame, 

Their great original proclaim : 

Th' unwearied fun, from day to day, 

Does his Creator’s ppw’r difplay, 

And publifhes to ev’ry land 
The work of an Almighty hand. 

Soon as the ev’ning lhaies prevail, 

' The moon takes up the wond’rous tale. 

And nightly to the lift’ning earth 
Repeats the ftory of her birth: 

While all the flars that round her burn. 

And all the planets in their turn, 

Confirm the tidings as they roll, 

And fpread the truth from pole to pole. 

What, tho’ in folemn filence all 
Move round the dark terreftrial ball ? 

What tho’ nor real voice or found 
Amid their radiant orbs be fo und? 

In reaftn’s ear they all rejoice. 

And utter Foi th a glorious voice. 

For ever finging as they fhine, 

“ Ti e hand that made us is divine.” 

The following paftoral hymn is a verfion of the 23d 
Pfalm by Mr Addifon ; the peculiar beauties of which 
have occafioned many tranflations ; but we have feen 
none that is fo poetical and perfect as this. And in 
juftice to Dr Boyce, we mull obferve, that the mufic 
he has adapted to it is fo fweet and expreffive, that we 
know not which is to be moll admired, the poet or the 
mufician. 


The Lord my pafture fliail prepare. 

And feed me with a fhepherd’s care ; 

Plis prefence fhall my wants fopply, 

And guard me with a watchful eye j. 

My rioi.n day Walks he fhall attend, 

And all my midnight hours defend. 

When in the fu try glebe I faint, 

Or on the thirfty mountainjpnnt, 

To fertile vales and dewy meads 
My weary wand’ring fteps he leads ; 

Where peaceful rivers foft and How 
Amid the verdant landftape flow. 

Tho’ in the paths of death I tread. 

With gloomy horrors overfpread. 

My 
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Of Lyric My fteadfaft heart (ball fear no ill: 

Poetry. For q Lord, art with me dill; 

Thy friendly crook (hall give me aid, 

And guide me through the dreadful (hade. 

Tho’ in a bare and rugged way. 

Through devious lonely wilds I ftray, 

Thy bounty fliall my pains beguile ; 

The barren wildernefs (hall fmile. 

With fudden greens and herbage crown’d ; 

And dreams (hall murmur all around. 

IV) 

The fub- III. We are now to fpeak of thefe odes which are 
limi ode. of the fublime and noble kind, and dillinguifhed fiom 
otheisby their elevation of thought and didtion, as well 
by the variety cr irregularity of their numbers ; as the 
frequent trandtions and bold excurdons with which they 
are enriched. 

To give the young dudent an idea of the fudden and 
frequent trandtions, digredions, and excurdons, which 
are admitted into the odes of the ancients, we cannot 
do better than refer him to the celebrated fong or ode of 
Mofes which is the olded that we know of, and was 
penned by that divine author immediately after the 
children of Ifrael eroded the Red-Sea. 

At the end of this fong, we are told, that “ Miriam 
the prophetefs, the filler of Aaron, took a timbrel in 
h r hand, and all the women went out after her with 
timbrels and with dances. And Miriam aufwered them. 
Sing ye to the Lord, for he hath triumphed glorioufly : 
the horle and his rider hath he thrown into thefea.” 

From this lad paffage it is plain, that the ancients 
Very early called in mufic to the aid of poetry ; and that 
their odes were ufually fung and accompanied with 
their lutes, harps, lyres, timbrels, and other inilruments ; 
nay, fo effential, and in fuch reputation, was mulic held 
by the ancients, that we often find in their lyric poets, 
addrefles or invocations to the harp, the lute, or the 
lyre ? and it was probably owing to the frequent ufe 
made of the lad-mentioned inftrument with the ode, 
that this fpecies of writing obtained the name of Lyric 
poetry. 

This ode, or hymn, which feme believe was compo- 
fed by Mofes in Hebrew verfe, is incomparably better 
than any thing the heathen parts have produced of the 
kind, and is by all good judges confidered as a mailer, 
piece of ancient eloquence. The thoughts are noble 
and fublime: the ftyle is magnificent and exprefiivc : 
the figures are bold and animated : the trandtions and 
excurdons are fudden and frequent : but they are 11 ort, 
and the poet, having digrefled for a moment, returns im¬ 
mediately to the great object that excited his wonder, 
and elevated his foul with joy and gratitude. The 
images fill the mind with their greatnefs, and ilrike the 
imagination in a manner not to be exprefTed. 

If there be any thing that in fublimity approaches to 
it, we mud look for it in the eab, where perhaps we 
(hall find nothing fuperior to the following Hindoo 
hymn to Narrayna, or “ the fpirit of God,” taken, as 
Sir William Jones informs us, from the writings of the 
ancient Bramins. 


fpirit of fpirits, who, through every part Of Lyric 

Of fpace expanded, and of endlefs lime, v Loetry. 

Beyond the reach of lab’ring thought fublime, 

Badll uproar into beauteous order dart; 

Before lieav’n was, thou art. 

Ere fpheres beneath us roll’d, or fpheres above. 

Ere earth in firmamental aether hung, 

Thou fat’d alone, till, through thy mybic love* 

Things unexiding to exidence iprung, 

And grateful defcant fung. 

Omnifcient Spirit, whofe all-ruling pow’r 
Bids from each fenfe bright emanations beam ; 

Glows in the rainbow, fparkles in the dream, 

Smiles in the bud, and glidens in the flow’r 
That crowns each vernal bow’r; 

Sighs in the gale, and warbles in the throat 
Of every bird that hails the bloomy fpring. 

Or tells his love in many a liquid-note, 

Whild envious artids touch the rival bring, 

Till rocks and foreds ring ; 

Breathes in rich fragrance from the Sandal grove. 

Or where the precious mufk-deer playful rove ; 

In dulcet juice, from clud’ring fruit didils. 

And burns falubrious in the tadeful clove : 

Sof t brinks and ver’drous hills 
Thy pre;ent influence fills ; 

In air, in floods, in caverns, woods, and plains. 

Thy w ll infpirits all, thy fovereign Maya reigns. 

Blue crydal vault, and elemental fires, 

That in th’ ethereal fluid blaze and breathe ; 

Thou, tolling main, whofe fnaky branches wreathe 
This penfile orb with intertwiding gyres ; 

Mountains, whofe lofty fpires, 

Prefumptuous, rear their fummits to the (kies. 

And blend their em’rald hue with fapphire light; 
Smoothmeads and lawns, that glowwith varying dyes 
Of dewbe-fpangled leaves and bloffoms bright, 

Hence! vanifhfrom my fight. 

Delufive pidtures ! unfubdantial fhowsl 
My foul abforb’d one only Being knows, 

Of all perceptions one abundant fource, 

Whence ev’ry objedt, ev’ry moment flows: 

Suns hence derive their force, 

Hence planets learn their courfe ; 

But funs and fading worlds I view no more ; 

God only I perceive; God only I adore (r). 

13,’) 

We come now to the Pindaric ode, which (if we ex- The i-in- 
cept the hymns in the Old Tedament, the pfalms of 3 arie ode. 
king David, and fuch hymns of the Hindoos as that jud 
quoted) is the mod exalted part of Lyric poetry; and 
was fo called from Pindar, an ancient Greek poet, who 
is celebrated fer the boldnefs of his flights, the impetu- 
ofity of his ftyle, and the feeming wildnefsand irregu¬ 
larity that runs through his comp-fitions, and which 
are (aid to be the effedt of the greated art. See Pin¬ 
dar. 

The odes of Pindar were held in fuch high eflima- 
tion by the ancients, that it was fabled, in honour of 
their (weetnefs, that the bees, while he was in the cradle, 

brought 


(f'i For the philofpphy of this ode, which reprefents the Deity as the foul of the world, or rather as the 
only Being (the to k of the Greeks), fee Metaphysics, n° z'j 9. and Philosophy, 11° S. 
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Of Lyric brought honey to his lips : nor did the victors at the 
J'Q ; try. Olympic and other games think the crown a fufficient 
~~ reward for their merit, unlefs their atchievements were 
celebrated in Pindar’s fongs ; molt wifely prefaging, 
that the firft would decay, but the other endure for 
ever. 

This poet did not always write his odes in the fame 
meafure, or with the fame intention with regard to their 
being fung. For the ode infcribed to Diagoras (the 
concluding ftanza of which we inferted at the beginning 
of this iedtion) is in heroic meafure, and all the ftanzas 
are equal : there are others alfo, as Mr Weft obferves, 
made up of Jlrophes and anlijlrophes, without any epode; 
and fome compofed ol 'Jlrophes only, of different lengths 
and meafures: but the greareft part of his odes are di¬ 
vided into Jh'cphe, antjlrophe, and cpcde; in order, as 
Mr Congreve conjectures, to their being fung and ad- 
dreffed by the performers to different parts of the audi¬ 
ence. “ They were fung (fays he) by a chorus, and 
adapted to the lyre, and fometimes to the lyre and pipe. 
They confifted ofteneft of three ftanzas. The firft was 
called the Jlropbe, from the verfion or circular motion 
of the fingers in that ftanza from the right hand to the 
left. The fecond ftanza was called the ant Jlropbe, from 
the contraverfion of the chorus ; the fingers in perform¬ 
ing that, turning from the left hand to the right, contrary 
always to their motion in the Jlropbe. The third ftanza was 
called the epode (it may be as being the after-fong), which 
they fung in the middle, neither turning to one hand 
*Vid. 1 ’ref. nor the other. But Dr Weft’s* friend is of opinion, 
Pindji- 1 3 ^ lat t ^ 1£ P er formers alfo danced one way while they 
J ' were finging the Jlropbe, and danced back as they fung 
the antiftrophe, till they came to the fame place again, 
and then (landing ftill they fung the epode. He has tranf- 
lated a paffage from the Scholia on Hcphttjlion, in proof 
of liis opinion ; and obferves, that the dancing the Jlropbe 
and antjlrophe in the fame ipace of ground, and we may 
fuppofe the fame Ipace ol time alfo, fhows why thofe 
two parts confifted of the fame length and meafure. 

As the various meafures of Pindar’s odes have been 
t’ne means of fo far mifleading fome of our modern poets 
as to induce them to call compofttions Pindaric odes, 
that were not written in the method of Pindar it is ne- 
ceffary to be a little more particular on this head, and 
to give an example from that poet, the more effectually 
to explain his manner ; which we lhall take from the 
tranflation of Dr Weft. 

The eleventh Nemean Ode. 

This ode is infcribed to Ariftagoras, upon rccafion 
of his entering on his office of preltdentor governor of 
the ifland of Tenedos: 1b that although it is placed 
among the Nemean odes, it has no fort of relation to 
thofe game-:, and is indeed properly an inauguration ode, 

. compofed to be fung by a chorus at the facrifices and the 
feafts made by Ariftagoras and his colleagues, in the 
town-hall, at the time of their being inverted with the 
magiftracy, as is evident from many expreftions in the 
firft Jlropbe and antjlrophe. 

Argument. 

Pindar opens this, ode with an invocation to Vefta 
(the goddefs who prefided over the courts of juftice, and 
whofe ftatue and altar were for that reafon placed in the 
town halls, or Prytanmuns, as the Greeks called them). 


befeeching her to receive favourably Ariftagoras and his Of Lyric 
colleagues, who were then coming to offer facrifices to Poetry, 
her, upon their entering on their office of Prytans or v ' 
magiftrates of Tenedos; which office continuing for a 
year, he begs the goddefs to take Ariftagoras under 
her protection during that time, and to conduct him to 
the end of it without trouble or difgrace. From Ari¬ 
ftagoras, Pindar turns liimfelf in the next place to his 
father Arcefilas, whom he pronounces happy, as well 
upon account of his fon’s merit and honour, as upon 
his own great endowments and good fortune ; fuch as 
beauty, ftrength, courage, riches, and glory, refulting 
from h’s many victories in the games. But left he 
fhould be too much puffed up with thefe praifes, he re¬ 
minds him at the fame time of his mortality, and tells 
him that his clothing of flefti' is perifhable, that he 
mull e’er long be clothed with earth, the end of all 
things : and yet, continues he, it is but juftice to praife 
and celebrate the worthy and deferving, who from good 
citizens ought to receive all kinds of honour and com¬ 
mendation ; as Ariftagoras, for inftance, who hath ren¬ 
dered both himfelf and his country illuftrious by the 
many victories he h:-.th obtained, to the number of fix- 
teen, over the neighbouring youth, in :he games ex¬ 
hibited in andabouthis own country. From whence, fays 
the poet, I conclude he would have come of viCtorions 
even in the Pythian and Olympic games, had he not 
been reftrained from engaging in thofe famous lifts by 
the too timid and cautious love of his parents. Upon 
which he falls into a moral reflection upon the vanity 
of man’s hopes and fears; by the former of which -they 
are oftentimes excited to attempts beyond their ftrength, 
which accordingly iffue in their dhgrace; as, on the 
other hand, they are frequently reftrained, by unreafon- 
able and ill-grounded fears, from enterprifes, in which 
they would in all probability have come off with ho¬ 
nour. This reflection he applies to Ariftagoras, by 
faying it was very eafy to forefee what fuccefs he was 
like to meet with who both by father and mother whs 
defcended from a long train of great and valiant men. 

But where again with u very artful turn of flattery to his 
father Arcefilas, whom he had before reprefented as 
ftrong and valiant, and famous for his victories in the 
games, he obferves that every generation, even of a 
great and glorious family, is not equally illuftrious any 
more than the fields and trees are every year equally 
fruitful; that the gods bad not given mortals any cer¬ 
tain tokens by which they might foreknow when the 
rich years of virtue fhould Jucceed ; whence it comes to 
pafs, that men, out of felf-conceit and prefumption, are 
perpetually laying fchemes, and forming enterprifes, 
without previously confulting prudence or wifdom, 
whofe Jlreams, fays he, lie remote and out of the com¬ 
mon road. From all which he infers, that it is better 
to moderate our defires, and fet bounds to our avarice 
and ambition; with which moral precept he concludes 
the ode. 

Strophe I. 

Daughter of Rhea! thou, whofe holy fire 

Before the awful feat ot juftice flames! 

Sifter of heav’n’salmighty fire! 

Sifter of Juno, who coequal claims 

With Jove to fliare the empire of the gods! 

O virgin Vefta! to thy dread abodes, 

Loi 
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POE 

Lo ! Ariftagoras direCls ln3 pace ! 

Receive and near thy facred fceptre place 
Him and his colleagues, who, with honeft zeal, 
O’er Tenedos prefide, and guard the public weal. 

Antistrophe I. 

And lo ! with frequent offr’ngs, they adore 
Thee*, firft invok’d in ev’ry folemn pray’r ! 

To thee unmix’d libations pour, 

And fill with od’rous fumes the fragrant air. 

Around ia feftive fongs the hymning choir 
Mix the melodious voice and founding lyre, 

While ftill, prolong’d with hofpitable love, 

Are folemnized the rites of genial Jove : 

Then guard him, Veda through his long career 
And let him clofe in joy his minifterial year. 

E p o d e I. 

But hail,- Arcefilas! all hail 
To thee, blefs’d father of a fon fo great! 

Thou whom on fortune’s higheft fcale 
The favourable hand ofhe.iv’n hath let. 

Thy manly form with beauty hath refin’d, 

And match’d that beauty with a valiant mind. 

Yet let not man too much prefume, 

Tho’ grac’d with beauty’s faireft bloom: 

Tho’ for fuperior ftrength renown’d ; 

Tho’ with ttiumphal chaplets crown’d : 

Let him remember, that, in flefli array’d, 

Soon (hall he fee that mortal veftment fade ; 

Till loft imprifon’d in the mould'ring urn. 

To earth, the end of all things, he return. 

Strophe. II. 


T R Y. 

But, fuch is man’s prepoft'rous fate 1 
Now, with o’er-weening pride elate, 

Too far he aims his lhaft to throw. 

And draining burfts his feeble bow: 

Now pulillanimous deprefs’d with fear, 

He checks his virtue in the mid career ; 

And of his ftreng h diftruftful, coward flies 
The contell, tho’ empow’rd to gain the prize. 

SmopH e III. 
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But who could err in prophefying good 
Of him, whofe undegenerating bread 
Swells with a tide of Spartan blood, 

From fire to fire in long fucceflion trac’d 
Up to Pifander; who in days of yore 
From old Amyclas to the Lelbian fhore 
And Tenedos, colleagu’d in high command 
With great Oreftes, led th’ ALolian band ? 

Nor was his mother’s race lefs ftrong and brave. 

Sprung from a dock that grew on fair * Ifmenus’ wave. • Ifmenus 


Antistrophe III. 

Tho’ for long intervals obfeur’d, again 
Oft-times the feeds of lineal worth appear. 

For neither can the furrow’d plain 
Full harvefts yield with each returning year; 
Nor in each period will the pregnant bloom 
Inveft the finding tree with rich perfume. 

So barren often, and inglorious pafs 
The generations of a noble race ; 

While nature’s vigour, working at the root. 
In after-ages fwells, and bio fib ms into fruit. 
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E P O D E III. 


Yet fhould the worthy from the public tongue 
Receive the recompenfe of virtuous praife ; 

By ev’ry zealous patriot fung, 

And deck’d with ev’ry flow’r of heav’nly lays. 

Such retribution in return for fame. 

Such, Ariftagoras, thy virtues claim, 

Claim from thy country ; on whofe glorious brows 
The wreftler’schaplet ftill unfaded blows,; 

Mix’d with the great Pancratiaftic crown, 

Which from the neighb’ring youth thy early valour won, 

A N T I S T R O P H E. II. 

And (but his timid parents’cautious love, 

Difturbing ever his too forward hand. 

Forbad their tender fon to prove 
The toils of Pythia or Olympia’s fands), 

Now by the Gods I fwear, his valorous might 
Had ’fcap’d victorious in each bloody fight; 

And from Caftaliaj-, or where dark with fhade 
The mount of Saturn £ rears its olive head. 

Great and illudrious home had he return’d ; 

While, by his fame eclips’d, his vanquilh’d foes had 

[mourn’d. 

E p o d e II. 

Then his triumphal treffes bound 
With the dark verdure of th’ Olympic grove, 

Wiih joyous banquets had he crown’d 
The gic .t quinquennial feftival of Jove ; 

And cheer’d the folemn pomp with choral lays. 

Sweet tribute, which the muJfe to virtue pays. 


Nor hath Jove giv’n us to foreknow 
When the rich years of virtue fhall fucceed: 

Yet bold and daring on we go, 

Contriving fchemes of many a mighty deed ; 

While hope, fond inmate of the human mind. 

And felf opinion, active, rafii, and blind, 

Hold up a falfe illufive ray, 

That leads our dazzled feet aftray 

Far from the fprings, where, calm and flow. 

The fecret dreams of wifdom flow. 

Hence fhould we learn our ardour to reftrain, 

And limit to due bounds the third of gain. 

To rage and madnefs oft that paffion turns. 

Which with forbidden flames defpairing bums, 

I 2J 

From the above fpecimen, and from what we have 0jft; n . 
already faid on this fubjeCt, the reader will perceive, guifoing 
that odes of this fort are diftinguifhed by the happy chara&ers 
tranfitions and digreffions which they admit, and the 
furprifing yet natural returns to the fubjedt. This re¬ 
quires great judgment and genius ; and the poet who 
would excel in this kind of writing, fiiotUd draw the 
plan of his poem, in manner of the argument we have 
above inferted, and mark out the places where thofe 
elegant -and beautiful fallies and wanderings may be 
made, and where the returns will be eafy and proper. 

Pindar, it is univerfally allowed, had a poetical and 
fert'le imagination, a warm and enthufiaftic genius, a 
bold and figurative expreflion, and a conc.le and fen- 
tentious ftyle : but it is generally fuppofeJ that many 
of thofe pieces which precured him fuch extravagant 

praiies 
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Of Lyric praifes and extraordinary teftimonies of efteem from 
Poetry. t ] le anc j en t s are loft ; and if they were not, it would 
' be perhaps impoflible to convey them into our language; 
for beauties of this kind, like p ants of an odoriferous 
•and delicate nature, are not to be tranfplanted into ano¬ 
ther clime without lofing much of their fragrance or 
eftential quality. 

Modem With regard to thofe compofttions which are ufually 
odts com- called Pindaric cdcs, (but which ought rather to be di- 
™°" , 7 cai *' ftinguifhed by the name of irregular odes), we have 
daric many in our language that deferve particular commen¬ 
dation : and the criticifm Mr Congreve has given us 
on that fubject, has too much afperity and too great 
latitude; for if other writers have, by miftaking Pin¬ 
dar’s meafures, given their odes an improper title, it 
is a crime, one would think, not fo dangerous to the 
commonwealth of letters as to deferve fuch fevere re¬ 
proof. Befide wh ch, we may fuppofe that fome of 
thefe waiters did not deviate from Pindar’s method 
through ignorance, but by choice; and that as their 
odes were not to be performed with both finging and dan¬ 
cing, in the manner of Pindar’s, it feemed unneceftary 
, to confine the firft and fecond ftanzas to the fame ex- 
ait numbers as was done in his ftrophes and anti- 
ftrophes. The poet therefore had a right to indulge 
himlelf with more liberty: and wc cannot help thinking, 
that the ode which Mr Dryden has given us, intitled, 
Alexander's Feojl, or the Power of Mafic, is altogether 
as valuable in loofe and wild numbers, as it could have 
been if the ftanzas were more regular, and written 
in the manner of Pindar. In this ode there is a 
wonderful fublimity of thought, a loftinefs and fweetnefe 
of expreffion, and a mod pleafrag variety of numbers. 
’Twas at the royal feaft, for Perfia won 
By Philip’s warlike fon. 

Aloft, in awful ftate, 

The god-like hero fate 
On his imperial throne : 

His valiant peers were plac’d around : 

Their brow's with rofes and with myrtles bound, 
(So fhould defers in arms be crown’d :) 

The lovely Thais by his fide 
Sat like a blooming eaftern bride. 

In flow’r of youth and beauty’s pride. 

Happy, happy, happy pair 1 
None but the brave, 

None but the brave, 

None but the brave deferve the fair. 

Chor. Happy, happy, &c. 

Timotheus, plac’d on high 
Amid the tuneful quire, 

With flying fingers touch the lyre : 

The trembling notes afeend the Iky, 

And heav’nly joys infpire. 

The fong began from Jove, 

Who left his blifsful feats above, 

(Such is thepow’rof mighty love!) 

A dragon’s fiery form bely’d the God : 

Sublime on radiant fpires he rode, 

When he to fair Olympia prefs’d ; 

And while he fought her fnowy breaft: 

Then round her {lender waifthe curl’d. 

And damp’d an image ofhimfelf, afov’reign of 
the world. 

The lift’ning crowd admire the lofty found. 
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A prefent deity, they fhout around ; 

A prefent, deity the vaulted roofs rebound : 

With ravifh’d ears. 

The monarch hears, 

Afi'umes the God, 

Affefts to nod, 

And leems to Ihake the fpheres. 

Chor. With ravijh'd ears, &c. 
The praife of Bacchusthen the fweet muficianfung; 
Of Bacchus ever fair and ever young : 

The jolly God in triumph comes ; 

Sound the trumpets, beat the drums: 

Flnfh’d with a purple grace, 

He lhows his honeft face : 

Now give the hautboys breath ; he comes he eomes! 
Bacchus, ever fair and young. 

Drinking joys did firft ordain ; 

Bacchus’ bleffings are a treafure, 

Drinking is the loldier’s-pleafure: 

Rich the treafure. 

Sweet the pleafure: 

Sweet the pleafure after pain. 

Chor. Bacchus' bleffings, &C. 
Sooth’d with the found, the king grew vain, 
Fought all his battles o’er again ; 

And thrice he routed all his foes-, and thrice he 
flew the Gain. 

The matter faw the madnefs rife : 

His glowing cheeks, his ardent eyes; 

And while he heav’n and earth defy’d. 

Chang’d his hand, and check’d his pride* 

He chofe a mournful mule 
Soft pity to infufe : 

He fung Darius great and good, 

By too fevere a fate, 

Fallen, fallen, fallen, fallen. 

Fallen from his high eft ate. 

And welt’ring in his blood ; 

Deferted his utmoft need, 

By thofe his former bounty fed. 

On the bare earth expos’d he lies. 

With not a friend to clofe his eyes. 

With down-caft looks the joylefs vi&or fat. 
Revolving in his alter’d foul 

The various turns of chance below; 

And now and then a figh he ftole. 

And tears began to flow, 

Cho. Revolving. &C. 
The mighty matter fmil’d to fee 
That love was in the next degree : 

’Twas but a kindred found to move ; 

For pity melts the mind to love, 

Softly fweet, in Lydian meafures: 

Soon he footh’d his foul to pleafures-. 

War, he fung, is toil and trouble ; 

Honour but an empty bubble, 

Never ending, ftill beginning. 

Fighting ftill, and ftill deftroying. 

If the world be worth thy winning. 

Think, O think, it worth enjoying. 

Lovely Thais fits befide thee. 

Take the good the gods provide thee. 

The many rend the fkics with loud applaufe; 

So love was crown’d, but mufic won the caufe. 
The prince, unable to conceal his pain, 
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Of Lyric Gaz’d on the fair, 

_ Voetry. Who caus’d his care, 

v * And figh’d and look’d, figh’d and look’d, 

Sigh’d and look’d, and figh’d again: 

At length with love and wine at once opprefs’d, 
The vanquish'd victor funk upon her bread. 

Chor. The Prince , &c. 
Now Strike the golden lyre again; 

A louder yet, and yet a louder drain. 

Break his bands of deep afunder, 

And roufe him, like a rattling peal of thunder. 
Hark ! hark ! the horrid found 
Has rais’d up his head, 

As awake from the dead, 

And amaz’d he dares round. 

Revenge, revenge, Timotheus cries, 

See the furies arife : 

See the fnakes that they rear, 

How they hifs in their hair, 

And the fparkles that flafh from their eyes ; 
Behold a ghadly band, 

Each a torch in his hand ! 

Thofe are Grecian ghods that in battle were Slain, 
And unbury’d remain, 

Inglorious on the plain. 

Give the vengeance due 
To the valiant crew. 

Behold how they tofs their torches on high, 

How they point to the Perfian abodes, 

And glitt’ring temples of their hodile gods. 
The princes applaud with a furious joy; 

And the king feiz’d a flambeau,with zeal to deflroy; 
Thais led the way 
To light him to his prey. 

And, like another Helen, She fir’d another Troy. 

Chor. And the king feiPd, 2c c. 
Thus long ago, 

While organs yet were mute ; 

Timotheus, to his breathing flute, 

And founding lyre. 

Could fwell the foul to rage, or kindle foft defire. 
At lad divine Cecilia came, 

Inventrefs of the vocal frame; 

The fweet enthufiad, from her facred Slore, 
Enlarg’d the former narrow bounds, 

And added length to folemn Sounds, 

With nature’s mother-wit,and arts unknown before. 
Let old Timotheus yield the prize 
Or both divide the crown ; 

He rais’d a mortal to the Skies : 

She drew an angel down. 

Grand chor. At lajl, &c. 

There is another poem by Dryden, on the death of 
Mrs Anne Killegrew, a young lady eminent for her 
4 „ Skill in poetry and painting, which a great critic * has 
fon, ° D * pronounced to be “ undoubtedly the nobleflr ode that 
our language has ever produced. He owns, that as 
a whole it may perhaps be inferior to Alexander’s F.eaJl.; 
but he affirms that the firft Stanza of it is fuperior to 
any Angle part of the other. This famous Stanza, he 
fays, flows with a torrent of enthufiafm. Fervet immen- 
fufque mit. How far this criticifm is juft, the public 
mult determine. 

Von. XV. 


I 

Thou youngeft virgin-daughter of the Skies, 

Made in the lad promotion ot the blefs’d - r 
Whofe palms, new-pluck’d from Paradife, 

In fpreading branches more fublimely rife, 

Rich with immortal green above the reft; 

Whether, adopted to Some neighb’ring ftar, 

Thou roll’ll above us, in thy wand’ring race, 

Or in proceflion fix’d and regular. 

Mov’d with the heav’n’s majeftic pace ; 

Or, call’d to more fuperior blifs, 

Thou tread’St with feraphims the vaft abyfs : 

Whatever happy region is thy place, 

Ceafe thy celeftial fong a little Space ; 

Thou wilt have time enough for hymns divine. 

Since heaven’s eternal year is thine. 

Hear then a mortal mufe thy praife rehearfe 
In no ignoble verfe; 

But fuch as thy own voice did pra&ife here, 

When thy firfl fruits of poefy were giv’n 
To make thyfelf a welcome inmate there j 
While yet a young probationer. 

And candidate of heav’n. 

H. 

If by tradu&ion came thy mind, 

Our wonder is the lefs to find- 
A foul So charming from a Slock fo good ; 

Thy father was transfus’d into thy blood, 

So wert thou horn into a tuneful Strain. 

An early, rich, and inexhaufled vein. 

But if thy pre-exilling foul 

Was form’d at firft with myriads- more. 

It did through all the mighty poets roll, 

Who Greek or Latin laurels wore, 

And was that Sappho laft which once it was before. 

If fo, then ceafe thy flight, O heaven-born mind ! 
Thou haft no drofs to purge from thy rich ore, 

Nor can thy foul a fairer manfion find, j 

Than was the beauteous frame She left behind : > 

Return to fill or mend the choir of thy celeftial kind. J 

III. 

May we prefume to fay, that, at thy birth, 

New joy was Sprung ,ia heav’n, as well as here on earth ? 
For Sure the milder planets did combine 
On thy aufpicious horofcope to Shine, 

And e’en the moft malicious were in trine. 

Thy brother angels at thy birth 
Strung each his lyre, and tun’d it high. 

That all the people of the Sky 
Might know a poetefs was born on earth. 

And then, if ever, mortal ears 
Had heard the mufic of the fpheres. 

And if no clufl’ring fwarm of bees 
On thy fweet mouth diftill’d their golden dew, 

’Twas that fuch vulgar miracles 
Heav’n had not leifure to renew : 

For all thy blefs’d fraternity of love 
Solemniz’d there thy birth, and kept tby holy day above. 

IV. 

O gracious God! how far have we 
Profan’d thy heavn’ly gift of poefy ? 

Made proftitute and profligate tire Male, 

Debas’d to eachobfcene and impious ufe, 

Ff 
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Whofe harmony was firft ordain’d above 
For tongues of angels, and for hymns of love ? 

O wretched we ! why were we hurry’d down 
This lubrique and adult’ratc age, 

(Nay added fat pollutions of our own) 

T’increafe the ftreaming ordures of the ftage! 

What can we fay t’excufe our fecond fall ? 

Let this thy veftal, Heav’n, atone for all: 

Her Arethufian ftream remains unfoil’d, ~t 

Unmix’d with foreign filth, and undefil’d ; > 

Her wit was more than man, her innocence a child, j 

V. 

Art {he had none, yet wanted none; 

For nature did that want fupply : 

So rich in treafures of her own, 

She might ourboafted {lores defy : 

Such noble vigour did her verfe adorn, 

That it feem’d borrow’d where ’twas only born. 

Her morals, too, were in her bofom bred, ~i 

By great examples daily fed. > 

What in the bed of books, her father’s life {he read, j 
And to be read herfelf, {he need not fear; 

Each teft, and every light, her Mufe will bear, > 

Tho’ Epidetus with his lamp were there. J 

E'en love (for love fometimes her Mufe exprefs’d) 

Was but a lambent flame which play’d about her breaft. 
Light as the vapours of a morning dream, 

So cold herfelf, while {he fuch warmth exprefs’d, 
’Twas Cupid bathing in Diana’s ftream. 

VI. 


Born to the fpacious empire of the Nine, 

One would have thought {he {hould have been content 
To manage well that mighty government; 

But what can young ambitious fouls confine ? 

To the next realm fhe ftretch’d herfway, 1 

For Painture near adjoining lay, > 

A plenteous province and alluring prey. j 

A Chamber of Dependencies was fram’d, 

(As conquerors will never want pretence, 

When arm’d, to juftifyth’ offence) 

And the whole fief, in right of poetry, {he claim’d. 

The country open lay without defence: 

For poets frequent inroads there had made, 

And perfectly could reprefent 

The {hape, the face, with ev’ry lineament, 

And all the large domains which the dumb Jfler fway’d. 
All bow’d beneath her government. 

Receiv’d in triumph wherefoe’er (he went. 

Her pencil drew whate’er her foul defign’d, [mind. 
And oft the-happy draught furpafs’d the image in her 
The fylvan fcenes of herds and flocks, 

And fruitful-plains and barren rocks. 

Of {hallow brooks that flow’d fo clear, 

The bottom did the top appear ; 

Of deeper too, and ampler floods, 

Which, as in mirrors, fhow’d the woods: 

Of lofty trees, with facred fhad-es, 

And perfp.eclives- of pleafant glades, 

Where nymphs of brighteft form appear. 

And fhagg-y f-ityrs Handing near. 

Which tnem at once admire and fear. 

The ruins too offome majeftic piece, 

Boafting the power of ancient Rome or Greece, 
Whofe ftatues, freezes, columns, broken lie, 

And, though defac’d, the wonder of the eye 


What nature, art, bold fidlion, e’er durft frame, 

Her forming hand gave feature to the name. 

So ftrange a concourfe ne’er was feen before, 

But when the peopled ark the whole creation bo-re. 

VII. 

The fcene then chang’d, with bold ereded look 
Our martial king the fight with rev’rence ftruck ; 

For not content t’exprefs his outward part 
Her hand call’d out the image of his heart: 

His warlike mind, his foul devoid of fear, 

His high-defigning thoughts were figur’d there. 

As when, by magic, ghofts are made appear. 

Our phcenix queen was pourtray’d too fo bright. 
Beauty alone could beauty take fo right: 

Her drefs, her {hape, her matchlefs grace, 

Were all obferv’d, as well as heav’nly face. 

With fuch a peerlefs majefty {he Hands, 

As in that day {he took the crown from facred hands ; 
Before a train of heroines was feen, 

In beauty foremoft, as in rank, the queen. 

Thus nothing to her genius was denied. 

But like a ball of fire the further thrown,. 

Still with a greater blaze {he {hone, 

And her bright foul broke out on ev’ry fide. 

What next {he had defign’d, Heav’n only knows : "J 

To fuch immod’rate growth her conqueft rofe, > 
That fate alone its progrefs could oppofe. J 

VIII. 

Now all thofe charms, that blooming grace, 

The well proportion’d fhape, and beauteous face, 

Shall never more be feen by mortal eyes; 

In earth the much lamented virgin lies. 

Nor wit nor piety could fate prevent -; 

Nor was the cruel Dejiiny content 
-To finilh all the murder at a blow, 

To fweep at once her life and beauty too ; 

But, like a harden’d felon, took a pride 
To work more mifchievoufly flow, 

And plunder’d firft, and then deftroy’d. 

O double facrilege on things divine, 

To rob the relick, and deface the fhrinef 
But thus Orinda died: 

Heav’n, by the fame difeafe, did both tranflate; 

As equal were their fouls, fo equal was their fate 

IX. 

Meantime her warlike brother on the feas 
His waving ftreamers to tire winds difplays, 

And vows for his return,with vain devotion, pays. 

Ah generous youth ! that wifh forbear 
The winds too foon will waft thee here l 
Slack all thy fails, and fear to come, 

Alas, thou know’ft not, thou art wreck’d at home !, 

No more {halt thou behold thy fifter’s face, 

Thou haft already had her laft embrace. 

But look aloft, and if thou kenn’ft from far. 

Among the Pleiads a new-kindled ftar. 

If any fparkles than the reft more bright, 

’Tis Ihe that fhines in that propitious light. 

X. 

When in mid-air the golden trump fhall found,. 

To raife the nations under ground ; 

When in tire valley of Jeholhaphat, 

The judging God fhall clofe the book of fate ; 

And there the laft affixes keep 
For thofe who wake and thofe who fleep ; 
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l Of Lyric When rattling bones together fly 
P»ttry. From the four corners of the iky; 

' v ~ When finews o’er die fkeletons arefpread, 

Tliof ccloth’d with flefli, and life infpires the dead ; 
The facred poets firft fliall hear the found, T 

And foremoft from the tomb fliall bound, j- 

For they are cover’d with the lighted: ground ; J 
And ftraight with in-born vigour, on the wing, 

Like mounting larks to the new morning ling. 

There thou, fweet faint, before the quire fliall go, 0 
As harbinger ofheav’n, the way to fhow, > 

The way which thou fo well haft learnt below. j 

That this is a fine ode, and not unworthy of the ge¬ 
nius of Dryden, muft be acknowledged ; but that it is 
the nobleft which the Englilh language has produced, 
or that any part of it runs with the torrent of enthufi- 
afm which characterizes Alexander's Feqft, are pofitions 
which we feel not ourfelves inclined to admit. Had 
the critic by whom it is fo highly praifed, infpedted it 
with the eye which fcanned the odes of Gray, we can¬ 
not help thinking that he would have perceived fome 
parts of it to be tedioufly minute in defcription, and 
others not very perfpicuous at the firft perufal. It may 
perhaps, upon the whole, rank as high as the following 
ode by Collins on the Popular Superftitions of the 
Highlands of Scotland ; but to a higher place it has 
furely no claim. 

I. 

Home, thou return’ll from Thames, whofe Naiads long 
Have feen theeling’ring with a fond delay, 

Mid thofe foft friends, whofe hearts fome future day, 
Shall melt, perhaps to hear thy tragic fong. 

Go not unmindful of that cordial youth (g) 

Whom, long endear’d, thou leav’ft by Lavant’s fide; 
Together let us wifti him lafting truth, 

And joy untainted with his deftined bride. 

Go ! nor regardlefs, while thefe numbers boaft 
My Ihort-liv’d blifs, forget my focial name; 

But think, far off, how, on die fouthern coaft, 

I met thy friendlhip with an equal flame ! 

* whofe Frefh to that foil thou turn’ll, where * ev’ry vale 
Shall prompt the poet, and his fong demand : 

To thee thy copious fubjefts ne’er fhall fail; 

Thou need’ll but take thy pencil to thy hand, 

And paint what all believe who own thy genial land, 

II. 

There muft thou wake perforce thy Doric quill; 

’Tis fancy’s land to which thou fett’ll thy feet; 
Where Hill, ’tis faid, the Fairy people meet, 

Beneath each birken fhade, on mead or hill. 

There, each trimlafs, that lltims the milky ftore, 

To the fwart, tribes their creamy bowl allots; 
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By night they fip it round the cottage door, • Of Lyric 

While airy minftrels warble jocund notes. Poe try. ^ 

There, ev’ry herd, by fad experience, knows. 

How, wing’d with Fate, their elf-fliot arrows fly. 

When the fick ewe her fummer food forgoes, 

Or, ftretcht or. earth, die heart-fmit heifers lie. 

Such airy beings awe th’ untutor’d twain : 

Nor thou, tho’ lcarn’d, his homelier thoughts negleift : 

Let thy fweet Mufe the rural faith fuftain ; 

Thefe are the themes of Ample, Hire effefl, 

That add new conquefts to her boundlefs reign, 

And fill, with double force, her heart-commanding 

III. jj ftrain. 

Ev’n yet preferv’d, how often may’ll thou hear, 

Where to die pole the Boreal mountains run, 

Taught by the father to his lift’ning foil, 

Strange lays, whofe pow’r had charm’d a Spencer’s ear. 

At every paufe, before thy mind poffeft, 

Old Runic bards fliallfeem to rife around. 

With uncouth lyres in many-colour’d veil, 

Their matted hair with boughs fantaftic crown’d : 

Whether thou bid’ll the well-taught hind repeat 

The choral dirge that mourns fome chieftain brave, 

When ev’ry fhrieking maid her bofom beat, 

And ftrew’d with choiceft herbs his feented grave ; 

Or whether fitting in the Ihepherd’s fhiel (h), 

Thou hear’ft fome founding tale cf war’s alarms, 

When, at the bugle’s call, with fire and Heel, 

Thefturdy clans pour’d forth their brawny % fwarms, J bony. 
And hoftile brothers met to prove each other’s arms. 

IV. 

’Tis thine to flng how framing hideous fpells. 

In Sky’s lone ille the gifted wizza rd-feer § fits. 

Lodg’d in the wintry cave with Fate’s fell fpear (1), 

Or in the depth of Uift’s dark foreft dwells: 

How they whofe fight fuch dreary dreams engrofs, 

With their own vifions oft aftonilh’d droop, 

When, o’er the wat’ry ftrath, or quaggy mofs, 

They fee the gliding ghofts unbodied £ troop. {embodied. 

Or, if in {ports, or on the feftive green. 

Their dejlin’d f glance fome fated youth defery, { piercing 

Who now, perhaps, in lufty vigour feen, 

And rofy health, fliall foon lamented die. 

For them the viewlefs forms of air obey ; 

Theit bidding heed, and at their beck repair. 

They know what fpirit brews the ftormful day, 

And heartlefs, oft like moody madnefs, flare 
To fee the phantom train their fecret work prepares 

V. 

Tomonarchs dear (k), fome hundred miles aftray. 

Oft have they feen Fate give the fatal blow ! 

The feer in Sky ftiriek’d as the blood did flow 
When headlefs Charles warm on the fcaffold lay ! ' 1 

F f 2 As 


(g) A gentleman of the name of Barrow, who introduced Home to Collins. 

(h) A fummer hut, built in the high part of the mountains, to tend their flocks in the warm feafon, when the 
pafture is fine. 

(1) Waiting in wintery cave his wayward fit. 

(k) Of this beautiful ode two copies have been printed : one by Dr Carlyle, from a manufeript which he ac¬ 
knowledges to be mutilated ; another by an editor who feems to hope that a namelefs fomebody will be believed, 
when he declares, that “ he difeovered a perfeS copy of this admirable ode among fome old papers in the concealed 
drawers of a bureau left him by a relation.” The prefent age has been already too much amufed with pretended 
difeoveries of poems in the bottoms of old cb-Jh, to pay full credit to an tfffertion of this kind, even though 

the 



228 POE 

Of Lyric As boreas threw his young Aurora ( l) forth, 

. 1,<K “T- In the firft year of the firft George’s reign, 

” And battles rag’d in welkin of the North, 

They mourn’d in air, fell, fell rebellion {lain ! 

And as if late they joy’d in Prefton’s fight, 

Saw at fad Falkirk all their hopes near crown’d ! 
They rav’d divining through their fecond-fight (m), 
Pale, red Culloden, where thefe hopes were drown’d.! 
lllufirious William (n) ! Britain’s guardian name? 

One William fav’d us from a tyrant’s ftroke ; 

He, for a fceptre, gain’d heroic fame, 

But thou, more glorious, Slavery’s chain haft broke, 
To reign a private man, and bow to Freedom’s yoke! 

VI. 

Thefe, too, t hou’lt fing! for well thy magic mufe 
Can to the topmoft heav’n of grandeur foar! 

Or (loop to wail the fwain that is no more ! 

Ah, homely fwains ! your homeward fteps ne’er lofe; 

Let not dank Will (o) miflead you to the heath : 
Dancing in mirky night, o’er fen and lake. 

He glows, to draw you downward to your death, 

In his bewitch’d, low, marlhy, willow brake ! 

What though far ofF, from fome dark dell efpied, 

His glim’ring mazes cheer th’ excurfive fight. 

Yet turn, ye wand’rers, turn your-fteps afide, 

Nor truft the guidance of that faithlefs light; 

For watchful, lurking, ’mid th’ unruftling reed. 

At thofe mirk hours the wily monfter lies, 

And liftens oft to hear the paffing deed. 

And frequentround him rolls his fullen eyes, 

If chance hisfavage wrath mayfome weakwretchfurprife. 

VII. 

Ah, lucklefs fwain o’er all unbleft, indeed! 

Whom late bewilder’d in the dark, dark fen, 

Far from his flocks, and fmoking hamlet then ! 
ward fate" fp ot * where hums the fedgy weed. 

fhall lead. 


TRY. Part II. 

On him, enrag’d, the fiend in angry mood, Of Lyric 

Shall never look with pity's kind concern, I'oetry. 

But inftant, furious, raife the whelming flood. 

O’er its drown’d banks, forbidding all return ! 

Or, if he meditate his wifh’d efcape, 

To fome dim hill that feems uprifing near, 

To his faint eye, the grim and grifly fhape, 

In all its terrors clad, lhall wild appear. 

Meantime the wat’ry furge fhall round him rife, 

Pour’d fudden forth from ev’ry lwelling fource! 

What now remains but tears and hopelejs fighs? 

His fear-fhook limbs have loft their youthful force, 

And down the waves he floats, apale and breathlefs corfei 

VIII. 

For him in vain his anxious wife fhall wait. 

Or wander forth to meet him on his way ; 

For him in vain-, at to-fall of the day; 

His babes fhall linger at th’ unclofing gate ! 

Ah, ne’er fhall he return 1 Alone, if night, 

Her travell'd limbs in broken flumbers fteep ? 

With drooping willows dreft, his mournful fprite 
Shall vifit fad, perchance, her filent deep : 

Then he perhaps, with moift and wat’ry hand, 

Shall fondly feem to preis her fhudd’ring cheek, 

And with his blue-fwoln face before her ftand. 

And, fhiv’ring cold, thefe piteous accents fpeak : 

“ Purfue, dear wife, thy daily toils purfue, * 

“ At dawn or dufk, induftrious as before; 

“ Nor e’er of me one *helphfs thought renew, * haplefe 

“ While 1 lie welt’ring on the ozier’d fhore, 

‘* Drown’d by the kelpie’s f wrath, nor e’er fhall aid thee + tll! - 

IX. [more!” ficnd ’ 

Unbounded is thy range ; with varied Jhlll* * 

Thy mufe may, like thofe feath’ry tribes which fpring 
From their rude rocks, extend herfkirting wing 
Round the mo : ft marge of each cold Hebrid ifle, 

To 


the fcene of difcovery be laid in a bureau. As the ode of the anonymous editor differs, however, very little 
from that of Dr Carlyle, and as what is affirmed by a gentleman may be true, though “ he choofes not at 
prefent to publifh his name,” we have inferted into our work the copy which pretends to be perfed, noting at 
the bottom or margin of the page the different readings of Dr Carlyle’s edition. In the Dodor’s manufcript, 
which appeared to have been nothing more than the prima cura, or firft fketch of the poem, the fifth ftanza and 
half of the fixth were wanting ; and to give a continued context, he prevailed with Mr M’Senzie, the ingenious 
author of the Man of Feeling, to fill up the chafm. This he did by the following beautiful lines, which we can* 
not help thinking much more happy than thofe which occupy their place in the copy faid to be perfect ; 

“ Or on fome bellying rock that fhades the deep, O’er the dire whirlpool, that in ocean’s wafte, 

They view the lurid figns that crofs the fky, Draws inftant down whate’er devoted thing 

Where in the weft the brooding tempefts lie ; The falling breeze within its reach hath plac’d- 

And hear their firft, faint, ruffling pennons fweep. • The diftantfeamanhears, and flies with tremblinghafte. 

Or in the arched cave, where deep and dark 

The broad unbroken billows heave and fwell, • Or if on land the fiend exerts his fway, 

In horrid muflngs wrapt, they fit to mark Silent he broods o’er quickfar.d, 'o g, or fen. 

The lab’ring moon ; or lift the nightly yell Far from the fhelt’ring roof and haunts of men, 

Of that dread-fpirit, whofe gigantic form When witched darkrtefs fhuts the eye of day, 

The feet’s entranced eye can well farvey* And fhrouds each ftar that wont to cheer the night; 

Though Lie dim air who guides the driving ftorm. Or if the drifted fnow perplex tire way, 

And prints the wretched bark its deftin’d prey. With treach’rous gleam he lures the fated wight; 

Or him who hovers on his flagging wing. And leads him flound’ring on and quite aftray.” 

(l) By young Aurora, Collins undoubtedly meant the firft appearance of tire northern lights, which is com¬ 
monly faid to have happened about the year 1715, 

(m) Second-fight is the term that is ufed for the divination of the Highlanders. 

( n ) The late duke of Cumberland, who defeated the Pretender at the battle of Culloden. 

(o) A fiery meteor, called by various names, fuch as Will with the Wifp, Jack with the Lavthorn, tkc. It 
■hGvers in the air over marfhy and fenny places. 
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Part II. l>OE 

Of Lyric To that hoar pile (p) which dill its ruin (hows: 

l’oetry. In whole (mall vaults, a pigmy-folk is found, 

' v ' Whofe bones the delver with his fpade upthrows, 

And culls them, wond’ring, from the hallow’d grouhd ! 
Or thither (q_), where beneath the fhow’ry wed, 

The mighty kings of three fair realms are laid : 

Once foes perhaps, together now they red, 

No daves revere them, and no wars invade : , 

Yet frequent now, at midnight folemn hour, 

The rifted mounds their yawning colls unfold, 

And forth the monarchs dalk with l’ov'reign pow’r 
In pageant robes; and, wreath’d with (heeny gold, 
And on their twilight tombs aerial council hold. 

X. 

But, oh ! o’er all, forget not Kilda’s race, 

On whofe bleak rocks, which brave the wading tides, 
Fair Nacure’s daughter, Virtue, yet abides. 

Go ! juft, as they, their blamelefs manners trace ! 

Then to my ear tranfmitfome gentle long. 

Of thofe whofe lives are yet fincere and plain, 

Their bounded walks the rugged cliff? along, 

And all their profpedt but the wintery main. 

With fparing temperance of the needful time, 

They drain the feented fpring ; or, hunger-preft, 

Along th* Atlantic rock, undreading, climb, 

* See Bird- And of its eggs defpoil the Solan’s neft*. 
catching. Thus, bleft in primal innocence, they live, 
p 237. and Suffic’d, and happy with that frugal fare 
^e icanus, "Which tafteful toil and hourly danger give. 

Hard is their (hallow foil, and bleak and bare ; 

Nor ever vernal bee was heard to murmur there ! 

XL 

Nor need’ft thou blufti that luch falfe themes engage 
Thy gentle mind, of fairer (lores poffeft; 

For not alone they touch the village bread, 

But fill’d in elder time th’ hiftoric page. 

There, Shakefpeare’s felf, with everygarland crown’d, 
Flew to thofe Fairy climes his fancy fhien (r), 

In mufing hour ; his wayward lifters found, 

And with their terrors drefs’d the magic feene. 

From them he fung, when, ’mid his bold defi gn, 
Before the Scot, affliffed, and aghaft! 

The ffiadowy kings of Banquo’s fated line, 

Thro’ the dark cave in gleamy pageant pafs’d. 

Proceed! nor quit the tales which, fimplytold, 
Could once fo well my anfw’ring bofom pierce ; 
Proceed, in forceful founds, and colours bold. 

The native legends of thy land rehearfe ; 

To fuch adapt the lyre, and fuit thy pow’rful verfe. 
XII. 

In feenes like thefe, which, daring to depart 
From fober truth, are (till to nature true, 

And call forth frefii delight to fancy’s view, 

Th’ heroic mufe employ’d her Taffo’s art! 


T R Y. 

How have I trembl’d, when, at Tancrau’s ftroke, 

Itsguftiing blood the gaping cyprefs pour’d, 

When each live plant with mortal accents fpoke, 

And the wild blaft upheav’d the vanifli’dfword ! 

How have I fat, when pip’d the penfivc wind, 

To hear his harp by Britiili Fairfax ftrung ! 

Prevailing poet! whofe undoubting mind. 

Believ’d the magic wonders which he fung ! 

Hence, at each found, imagination glows ! 

Hence, at each pi£ture\ vivid life farts here ! (s) 

Hence his warm lay with fofteft fweetnefs flows ( 

Melting it flows, pure, murin’ring* , ftrong, and clear, 

And fills tli’ impaffioned heart, and wins th’ harmonious 
XIII. [ear! 

All hail, ye feenes that o’er my foul prevail! 

Ye fp!endid\ friths and lakes, which, far away, 

Are by fmooth Annan £ fill’d, or paft’ral Tay J, 

Or Don's! romantic fprings, at diftance, hail ! 

The time (hall come, when I, perhaps, may tread 
Your lowly glens §, o’erhung with fpreading broom ! 

Or o’er your flretching heaths, by fancy led, 

Or o’er your mountains creep, in awful gloom ! ( t ) 

Then will I drefs once more the faded bow’r, 

Where Jonfon (u) fat in Drummond’s clajfc* fhade ; -, 

Or crop, from Tiviotdale, each lyric fiow’r, 

And mourn, on Yarrow’sbanks, where Willy’s laid f ! f the wi- 
Meantime’ ye pow’rsthat on the plains which bore d owed 
The cordial youth, on Lothian’s plains (x), attend! n,a * £l! 
Where’er Home dwells £, on hill, or lowly moor, \ he dwells 

To him I loofe §, your kind protedlion lend, [friend ! § iofe, 
And, touch’d with love like mine, preferve my abfent 

Dr Johnfon, in his life of Collins, informs us, that 
Dr Warton and his brother, who had feen this ode in 
the author’s poffeffion, thought it fuperior to his other 
works. The tafte of the Wartons will hardly be que- 
ftioned ; but we are not fine that the following Ode 
the PaJJtons has much lefs merit, though it be merit of a 
different kind, than the Ode on the Superftitions of the 
Highlands: 

When Mufic, heav’nly maid was young, 

While yet in early Greece (he fung, 

The Paffions oft to hear her (hell, 

Throng’d around her magic cell, 

Exulting, trembling, raging, Fainting, 

Poffeft beyond the Mufe’s painting; 

By turns they felt the glowing mind 
Difturb’d, delighted, rais’d, refin’d. 

Till once, ’tis laid, when all were fir’d. 

Fill’d with fury, rapt, infpir’d, 

From the fupporting myrtles round 
They fnatch’d her inftruments of found: 

And as they oft had heard apart 
Sweet leffons of her forceful art. 

Each, 


Of Lyric 
Ioctry. 


* numer¬ 
ous. 


-)• fpacious. 
I Three ri¬ 
vers in 
Scotland, 

§ Valleys, 


* fnrial. 


(p) One of the Hebrides is called the Ife of Pigmies, where it is reported, that feveral miniature bones of the 
human fpecies have been dug up in the ruins of a chapel there. 

(q_) Icolmkill, one of the Hebrides, where many of the ancient Scottifh, Irifh, and Norwegian king?, are faid 
to be interred. 

(r) This line wanting in Dr Carlyle’s edition. 

(s) This line wanting in Dr Carlyle’s edition. 

(t) This line wanting in Dr Carlvle’s edition. 

(u) Benjoufon paid a vifiton n ot in 1619 to the Scotch poet Drummond, at his feat of Hawthornden, wi;k- 
in feven miles of Edinburgh. 

(x) Barrow, it feems, was at the univerfity of Edinburgh, which is in the county of Lothian, 



2JO POE 

Of Lyric Each, for madnefs rul’d tire hour, 

_ P° elT 7 ~ Would prove his own erfpreffive pow’r. 

—V 1 " m* 

Firft; Fear his hand, its (kill to try, 

Amid the chords bewilder’d laid, 

And back recoil’d, he knew not why, 

Ev’n at the found himfelf had made. 

Next Anger rufh’d ; his eyes on fire, 

In lightnings own’d his fecret flings ; 

In one rude clafh he ftruck the lyre, 

And fwept with hurried hand the firings. 

With woeful meafures wan Defpair— 

Low fullen founds his grief beguil’d j 
A folemn, ftrange, and mingled air; 

’Twas fad by fits, by flarts ’twas wild. 

But thou, O Hope ! with eyes fo fair, 

What was thy delighted mfeafure ? 

Still it whifper’d promis’d pleafure. 

And bade the lovely fcenes at diftance hail!—- 
Still would her touch the ftrairtprolong, 

And from the rocks, the woods, the vale, 

She call’d on Echo ftill through all her fong ; 

And where her fweeteft theme fhe chcfe, 

A foft refponfive voice was heard at every clofe. 

And Hope enchanted fmil’d, and wav’d her golden hair. 

And longer had fhe fung ;—but, with a frown, 

Revenge impatient rofe; 

He threw his blood-ftain’d fword in thunder down; 
And, with a withering look, 

The war-denouncing trumpet took, 

And blew a blaftfo loud and dread, 

Were ne’er prophetic founds fo full of woe. 

And ever and anon he beat 

The doubling drum with furious heat; 

And. though fometimes, each dreary paufe between, 
Dejeded Pity at his fide 
Her foul-fubduing voice applied, 

Yet ftill he kept his wild unalter’d mien, [his head. 
While each (train’d ball of fight feem’d burfling from 

Thy numbers, Jealoufy, to nought were fix’d, 

Sad proof of thy diftrefsful ftate; 

Of differing themes the veering fong was mix’d ; 

And now it courted Love, now raving call’d on Hate. 

With eyes up-rais’d, as one infpir’d, 

Pale Melancholy fat retir’d, 

And from her wild fequefter’d feat, 

In notes by diftance made more fweet, 

Pour’d through the mellow horn her penfive foul, 

And dalhing foft from rocks around, 

Bubbling runnels join’d the found ; 

Through glades and glooms the mingled meafure ftole, 
Or o’er fome haunted ftreams with fond delay, 
Round an holy calm diffufing, 

Love of peace, and lonely mufing. 

In hollow murmurs died away. 

But O 1 how alter’d was its fprightlier tone ! 

When cheerfulnefs, a nymph of healthieft hue, 

Her bow acrofs her fhoulder flung, 

Her buikins gemm’d with morning dew, 

Blew an infpiring air, that dale and thicket rung, 

The hunter’s call to Faun and Dryad known ; 

The oak-crown’d fillers, and their chafte-ey’d queen, 
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Satyrs and fylvan boys' were feen, Of Lyric 

Peeping from forth their alleys green ; . Poetr y- 

Brown Exercife rejoic’d to hear, 

And Sport leapt up, and feiz’d his beechen fpear. 

Laft came Joy’s ecftatic trial; 

He, with viny crown advancing, 

Firfc to the lively pipe his hand addreft. 

But foon he faw the brifk awakening viol, 

Whofe fweet entrancing voice he lov’d the beft. 

They would have thought who heard the drain. 

They faw in Tempe’s vale her native maids, 

Amidft the feftal founding (hades, 

To, fome unwearied minftrel dancing, 

While, as his flying fingers kifs’d the firings, 

Love fram’d with Mirth a gay fantaftic round : 

Loofe were her treffes feen, her zone unbound 
And he, amidft his frolic play, 

As if he would the charming air repay, 

Shook thoufand odours from his dewy wings. 

O Mefic ! fphere-defceuded maid, 

Friend of pleafure, wifdom’s aid, 

Why, Goddefs, why to us denied ? 

Lay’ft thou thy ancient lyre afide ? 

As in that lov’d Athenian bower, 

You learn’d an all-commanding power : 

Thy mimic foul, O Nymph endear’d. 

Can well recal what then it heard. 

Where is thy native fimple heart, 

Devote to virtue, fancy, art ? 

Arife, as iu that elder time, 

Warm energic, chafte, fublime ! 

Thy wonders, in that god-like age, 

Fill thy recording fifter’s page— 

’Tis faid, and I believe the tale, 

Thy humbled reed could more prevail. 

Had more of ftrength, diviner rage, 

Than all which charms this laggard age ; 

Ev’n all at once together found 
Cxcilia’s mingled world of .found— 

O ! bid our vain endeavours ceafe, 

Revive the juft defigns of Greece, 

Return in all thy fimple ftate ! 

Confirm the tales her fon’s relate. 

We (hall conclude this fe&ion, and thefe examples, 
with Gray’s Progrefs of Poefy, which, in fpite of the fe- 
verity of Johnfon’s criticifm, certainly ranks high a- 
mong the odes which pretend to fublimity. The firft 
ftanza when examined by the frigid rules of grammatical 
criticifm, is certainly not faultlefs ; but its faults will be 
overlooked by every reader who has any portion of the 
author’s fervor: 

L i. 

Awake, iEolian lyre, awake, 

Andgive to rapture all thy trembling firings, 

From Helicon’s harmonious fprings 
A thoufand rills their mazy progrefs take t 
The laughing flowers, that round them blow, 

Drink life and fragrance as they flow. 

Now the rich ftream of mufic winds along, 

Deep, majeftic,fmooth, andftrong, 

Thro’ verdant vales, and Ceres’ golden reign : 

Now rolling down the fteep amain. 

Headlong, impetuous, fee it pour : 

The rocks, and nodding groves, rebellow to the roar. 



Part II. I’ O 

Of Lyric I. 2. 

l’oetry. Oh ! Sovereign of the willing foul, 

Parent of fweet and folemn-breathing airs, 

Enchanting (hell! the fallen cat es, 

And frantic paflions, hear thy foft contronl, 

On Thracia’s hills the lord of war 
Has curb’d the fury of his car, 

And dropp’d his thirfty lance at thy command. 
Perching on the fceptred hand 
Of Jove, thy magic lulls the feather’d king 
With ruffled plumes, and flagging wing : 

Quench’d in dark clouds of (lumber lie 
The terror of his beak, and lightnings of his eye. 

!• 3 * 

Thee the voice, the dance, obey, 

Temper’d to thy warbled lay : 

O’er Idalias velvet-green 
The rofy-crowned loves are feen. 

On Cytherea’s day, 

With antic fports, and blue-ey’d pleafures, 

Frilking light in frolic meafures ; 

Now purfuing, now retreating, 

Now in circling troops they meet; 

To brifk notes, in cadence beating, 

Glance their many-twinkling feet. 

Slow melting drains their queen’s approach declare : 
Where’er (he turns, the graces homage pay. 

With arms fublime, that float upon the air, 

In gliding date (he wins her eafy way : 

O’er her warm cheek, and rifing bofom, move 
The bloom of young deflre, and purple light of love 
N. i. 

Man’s feeble race what ills await; 

Labour, and penury, the racks of pain, 

Difeafe, and forrow’s weeping train, 

And death, fad refuge from the dorms of fate ! 

The fond complaint, my fong, difprove, 

Andjudify the laws of Love. 

Say, has he giv’n in vain the heav’nly mufe ? 

Night, and all her fickly dews, 

Her fpe&res wan, and birds of boding cry, 

He gives to range the dreary Iky; 

Till down the eadern cliffs afar 

Hyperion’s march they fpy, and glitt’ring (hafts of war. 
II. 2. 

In climesbeyond the folar road, 

Where fhaggy forms o’er ice-built mountains roam, 
The Mufe has broke the twilight-glofm, 

To cheer the fhiv’ring native’s dull abode. 

And oft, beneath the od’rous (hade 
Of Chili’s boundlefs forefls laid, 

She deigns to hear the favage youth repeat. 

In loofe numbers wildly fweet. 

Their feather-cinflur’d chiefs, and duiky loves. 

Her tracl, where’er the goddefs roves, 

®lory purfue, and gen’rous (hame, 

Th’ unconquerable mind, and freedom’s holy flame. 

IL 3 . 

Woods that wave o’er Delphi’s deep, 

Lies, that crown th’ Aegean deep, 

Fields, that cool Iiiifus laves, 

Or where Maeander’s amber waves 
Inling’iing lab’rinths creep. 

How do your tuneful echoes languifh 
Mute, but to the voice of anguiflr! 


E T R Y. 

Where each old poetic mountain 
Infpiration breath’d around; 

Ev’ry (hade and hallow’d fountain 
Murmur’d deep a folemn found : 

Till the fad nine, in Greece’s evil hour, 

Left their Parnaffus for the Latian plains, 

Alike they fcorn the pomp of tyrant power, 

And coward vice that revels in her chains. 

When Latium had her lofty fpirit lod, 

They fought, oh Albion ! next thy fea encircled coad. 

III. i. 

Far from the fun, and fummer-gale. 

In thy green lap was nature’s * darling laid, 

What time, where lucid Avon dray’d, 

To him the mighty mother did unveil 
Her awful face : the dauntlefs child 
Stretch’d forth his little arms, and fmil’d. 

This pencil take (die faid) whofe colours clear 
Richly paint the vernal year : 

Thine too thefe golden keys, immortal boy ! 

This can unlock the gates of joy ; 

Of horror that, and thrilling fears, 

Or ope the facred fource of fym pathetic tears. 

III. 2. 

Nor fecond he f, that rode fublime 
Upon the feraph-wings of ecdafy, 

The (ecrets of th’ abyfs to fpy. 

He pafs’d the flaming bounds of place and time : 

The living throne, the fapphire blaze. 

Where angles tremble while they gaze, 

He faw; but bladed with excels of light, 

Clos’d his eyes in endlefs night. 

Behold, where Dryden’s lefs prefumptuous car. 

Wide o’er the fields of glory bear 
Two couriers of ethereal race, 

With necks in thunder cloth’d, ana long refounding 

III. 3. [pace- 

Hark, his hands the lyre explore ! 

Bright-ey’d fancy, hcv’ring o’er. 

Scatters from her pi&ur’d urn 
Thoughts that breathe, and words that burn. 

But ah ! ’tis heard no more— 

Oh ! Lyre divine, what daring fpirit 
Wakes thee now : tho’ he inherit 
Nor the pride, nor ample pinion. 

That the Theban eagle bear. 

Sailing with fupreme dominion 
Through the azure deep of air : 

Yet oft before his infant eyes would run 
Such forms as glitter in the Mufe’s ray, 

With orient hues, unborrow’d of the fun : 

Yet (hall he mount, and keep his aidant way 
Beyond the limits of a vulgar fate, 

Beneath the good how far—but far above the great. 

Sect. III. Of the El*gy* 

123 

The Elegy is a mournful and plaintive, but yet fweet The eit<ry. 
and engaging, kind of poem. It was firft invented to 
bewail the death of a friend ;and afterwards ufed to ex- 
prefs the complaints of lovers, or any other mclancholv 
fubjecf. In procefs of time, not only matters cf grief, 
but joy, willies, prayers, expoflulations, reproaches, ad¬ 
monitions, and almoftevery other fubjeff, were admitted 
into elegy ; however, funeral lamentatioi 5 and affairs cf 

love 
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Elegy, love fl-em mc.P. agreeable to Its character, which is gentle- 
^ refs and tenuity. 

The plaintive elegy, in mournful ftate, 

Difhevell’d weeps the Hern decrees of fate : 

Now paints the lover’s torment; and delights; 

Now the nymph flatters, threatens, or invites. 

But he, who would thefe pvffions v'ell exprefs. 

Mull more of love than poetry pofl'.fs, 

I hate thofe lifelefs writers whofe forc’d fire 
In a cold ftyle deferibes a hot defire ; 

Who fighby rule, and,raging in cold blood. 

Their fluggifh mu r e fpur to an atn’rous mood. 

Their ec ft;, fics infipidly they feign; 

And always pine, and fondly hug their chain ; 

Adore their prifon, and their fufPrings blefs ; 

Make fenfe and reafon quarrel as they pleafe. 

’Ttvas not of old in this affedted tone. 

That fmooth Tibullus made his amlrous moan ; 

Or tender Ovid, in melodious drains,' 

Of love’s dear art the pleafing rules explains. 

You, who in elegy would juftly write, 

Confult your heart; let that alone endite : 

[Frcm the Frcneh of Defpreux.] Soam.es. 
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How to fie The plan of an elegy, as, indeed of all other, poems, 
made. ought to be made before a line is written ; or elfe. the 
author will ramble in the dark, and, his verfes have no 
dependence on each other, No epigrammatic points or 
conceits, none of thofe fine things which, moft people are 
fo fond of in every fort of poem, can be allowed in dais, 
but muft give place to nobler beauties, thofe of nature 
and the pafjions. Elegy rejects whatever is facetious, 
fatirical, or majeftic, and is content to be plain, decent, 
and unaffected; yet in this humble ftate is. fhe fweet 
and engaging, elegant and attradfiv.e. This poem is 
adorned with frequent commiferations, complaints excla¬ 
mations , addreffes, to things, or.perfons, fhort and proper 
digrejjions, allufions , comparlfons, profopopaias or feigned 
perfons, and fometimes with fhort deferiptions. The 
didtioo ought to be free from any harfhnefs ; neat, eafy, 
perfp'tcuous, exprejfive of the manners, tender, and pathetic ; 
and the numbers fhould be fmooth and flowing, and 
captivate the ear with their uniform fweetnefs and de¬ 
licacy. 

Of elegies on the fubject of death, that by Mr Gray, 
written in a country church-yard, is one of the belt 
that has appeared in our language, and may be juftly 
elleemed a mafter-piece. But being fo generally known, 
it would be fuperfluous to infert it here. 

On the fubjeft of love, we fhall give an example from 
the elegies of Mr Hammond. 

Let others boaft their heaps of Aiming gold, 

And view their fields with waving plenty crown’d, 
Whom neighb’ring foes in conftant terror hold, 

And trumpets break their {lumbers, never found : 
While, calmly poor, I trifle life away, 

Enjoy fweet leifure by my cheerful fire, 

No wanton hope my quiet fhall betray, 

But cheaply blefs’d I'll fcorn each vain defire. 
With timely care Ill fow my little field, 

And plant my orchard with its mailer’s hand; 
Nor blufh to fpread the hay, the hook to wield, 

Or range my {heaves along the funny land. 

If late at dufk, while carelefsly I roam, 

I meet a ftrolling kid or bleating lamb, 
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Under my arm I’ll bring the wand’rer horde, Elegy. 

And not a little chide its thoughtlefs dam. ' v ' 

What joy to hear the tempeft howl in vain, 

And clafp a fearful miftrefs to my bieaft ? 

Or lull’d to flumber by the beating rain, 

Secure and happy fink atlaft to reft. 

Or if the fun in flaming Leo ride, 

By fljad.y rivers indolently ftray, 

And, with my Delia walking fide by fide. 

Hear how they murmur, as they glide away. 

What joy to wind along the cool retreat, 

To flop and gaze on Delia as I go ! 

To mingle fweet difeourfe with kiifes fweet, 

And teach my lovely fcholar all I know ! 

Thus pleas’d at heart, and.ndt with fancy’s dream, 

In filent happinefs I reft unknown.; 

Content with what I am, not,what I feem 
I live for Delia aDd myfelf alope. 

Ah foolifh man ! who, thus of her p. flefs’d, 

Could float and wander with ambition’s wind, 

And, if his outward trappings fpoke him bleft, 

Not heed the ficknefs of his confcious mind. 

With her I fcorn the idle breath of praife, 

Nor truft to happinefs that’s pot our own j 
The fmile of fortune might fufpicion raife, 

But here I kpow that lam lov’d alope. 

Stanhope, in wifdom as in wit divine. 

May rife and-plead Britannia’s glorious caufe, 

With fteady rein fiis.eager wit confine, 

While manly fenfe the deep attention.draws. 

Let Stanhope; fpeak his lift’ning country’s wrong, 

My humble voice fhall pleafe one partial maid ; 

For her alone I pen my tender fong. 

Securely fitting in his friendly fhade. 

Stanhope fhall come, and grace, his .rural friend ; 

Delia fhall. wonder at her noble gueft. 

With blufhing awe the riper fruit commend. 

And for her hufband’s patron cull the beft. 

Her’s be the care of all my, little train, 

While I with tender indolence am bleft, 

The favourite fubjedt of her gentle reign, 

By love alone diftingpifh’d from the reft. 

For her I’ll yoke my oxen to the plough, 

In gloomy forefts tend my lonely flock. 

For her a goat-herd climb the mountain’s brow, 

And fleep extended on the naked rpek. 

Ah ! what avails to prefs the ftptely bed. 

And far from her midft taftelefs grandeur weep. 

By marble fountains lay the pen five head, 

And, while they murmur, ftrive in vain to fleep ! 

Delia alone can pleafe and never,tire, 

Exceed the paint of thought in true delight; 

With her, enjoyment wakens new defire,. 

And equal rapture glows thro’ ev’ry night. 

Beauty and worth in her alike contend 
To charm the fancy, and to fix the mipd ; 

In her, my wife, my miftrefs, and my friend,. 

I tafte the joys of fenfe and reafon join’d. 

On her ill gaze when others’ loves are o’er. 

And dying prefs her. with my clay-cold hand- 

Thou weep’ft already, as I were no more, 

Nor can that gentle breaft the thought withftand. 

Oh ! when 1 die, my lateft moments fpare, 

Nor let thy grief with fharper torments kill: 

Wound not thy cheeks, nor hurt that flowing hair; 

Tho’ I am dead, my foul fhall love the ftill. 

Ofa 
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Oh quit the room, oh quit the deathful bed, 

Or thou wilt die, fo tender is thy heart! 

Oh leave me, Delia ! ere thou fee me dead, 

Thefe weeping friends will do thy mournful part. 

Let them, extended on the decent bier, 

Convey the corfe in melancholy Hate, 

Thro’ all the village fpread the tender tear, 

While pitying maids our wond’rous love relate. 

Sect. IV. Of the Pajloral. 

This poem tabes its name from the Latin word pa- 
for, a “ Ihepherd the fubjeX of it being fomething 
in the paltoral or rural life; and the perfons, interlocu¬ 
tors, introduced in it, either fhepherds or other ruftics. 

Thefe poems are frequently called eclogues, which 
fignifies “ feleX or choice piecesthough fome ac¬ 
count for this name in a different manner. They are 
alfo called bucolicksfrom Baxox©., “ aherdfman.” 

This Lind of poem, when happily executed, gives 
great delightnor is it a wonder, fince innocence and 
fimplicity generally pleafe : to which let us add, that 
the Items of paftorals are ufually laid in the coun¬ 
try, where both poet and painter have abundant mat¬ 
ter for the exercife of genius, fuch as enchanting pro- 
fpeXs, purling ftreams, fliady groves, enamelled meads, 
flowery lawns, rural amufements, the bleating of flocks, 
and the mufic of birds; which is of all melody the 
moft fweet and pleafing, and calls to our mind the wif- 
dom and tafte of Alexander, who, on being impor¬ 
tuned to hear a man that imitated the notes of the 
nightingale, and was thought a great curiofity, replied, 
that he had had the happinefs of hearing the nightingale her- 
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The charaXer of the paftoral confifts in fimplicity, 
brevity, and delicacy ; the two firft render an eclogue 
natural, and the laft delightful. With refpedt to nature, 
indeed, we are to conlider, that as a paftoral is an 
image of the ancient times of innocence and undefign- 
ing plainnefs, vve are not to deferibe fhepherds as they 
really are at this day, but as they may be conceived 
then to have been, when the beft of men, and even 
princes, followed the employment. For this reafon an 
air of piety fhould run through tire whole poem ; which 
is vifible in the writings of antiquity. 

• To make it natural with refpeX to the prefent age, 
fome knowledge in rural affairs fhould be difeovered, 
and that in fuch a manner, as if it was done by chance 
rather than by defign ; left, by too much pains to feem 
natural, that fimplicity be deftroyed from whence arifes 
the delight; for what is fo engaging in this kind of 
poefy proceeds not fo much front the idea of a country 
life itfelf, as in expofing only the beft part of a 
fhepherd’s life and concealing the misfortunes and mife- 
ries which fomeiimes attend it. Befides, the fubject 
muft contain fome particular beauty in itl'elf, and each 
eclogue prefent a feene or profpeX to our view enrich¬ 
ed with variety: which variety is in a great meafure 
obtained by frequent comparifons drawn.from the moft 
agreeable objeXs of the country ; by interrogations to 
things inanimate; by (hort and beautiful digreffions; 
and by elegant turns on the words, which render the 
numbers more fweet and pleafmg. To this let us add, 
that the connexions muft be negligent, the narrations 
and deferiptions fhert, and the periods concife. 

V0L.1V. 
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Riddles, parables, proverbs, antique phrafes, and fu- 
perftitious fables, are fit materials to be intermixed with 
this kind of poem, They are here, when prop rly ap¬ 
plied, very ornamental; and the more fo, as they give 
our modern coinpofitions Lhe air of the an.ient manner 
of writing. 

The fiyle of the paftoral ought to be humble, yet 
pure ; neat, but not florid ; eafy, and yet lively : and 
the numbers fhould be fmooth and flowing. 

This poem in general fhould be fliort, and ought 
never much to exceed iop lines ; for we are to confi- 
der that the ancients made this fort «.£ compofitions 
their amufement, and not their bufinefs: but however 
fhort they are, every eclogue muft contain a plot or 
fable, which muft be Ample and one; but yet fo ma¬ 
naged as to admit of fhort digreffions. Virgil has al¬ 
ways obferved this.—We fhall give the plot or ar¬ 
gument of his firft paftoral as an example. Melibceus, 
an unfortunate Jhepherd, is introduced with Tityrns, on: 
in more fortunate tircumjlances ; the former addrejfcs the 
complaint of his fofferings and banifhment to the latter, who 
enjoys his flochs and folds in the midfl of the public calamity, 
and.thcrefore exprejjes his gratitude to the benefactor from 
whom this favour flowed : but Melibceus accufes fortune, 
civil wars, and bids adieu to his native country. This is 
therefore a dialogue. * 

But we are to obfer’ve, that the poet is not always 
obliged to make his eclogue allegorical, and to have real 
perfons reprefented by the fiXitious charaXers introdu¬ 
ced ; but is in this refpeX entirely at his own liberty. 

Nor does' the nature of the poem require it to be al¬ 
ways carried on by way of dialogue ; for a Ihepherd 
may with propriety fing the praifes of his love, com¬ 
plain of her inconftancy, lament her abfence, her death, 

&c. and addrefs himfelf to groves, hills, rivers, and 
fuch like rural objeXs, even when alone. 

We fhall now give an example from each of thofe 
authors who have eminently diftinguifhed themfelves 
by this manner of writing, and introduce them in the 
order of time in which they were written, 

Theocritus, who was the father or inventor of this Ex a mpi e4 
kind of poetry, has been defervedly efteemed by theofthepaf- 
beft critics; and by fome, whofe judgment we cannot toral front 
difpute, preferred to all other paftoral writers, with Theocritus* 
perhaps the fingle exception of the tender and delicate 
Gefner. We fhall infert his third idillyum, not becaufe 
it is the beft, but becaufe it is within our compafs. 

To Amaryllis, lovely nymph, I fpeed, 

Meanwhile my goats upon the mountains feed, 

O Tityrus tend them with affiduous care, 

Lead them to cryftal fprings and paftures fair, L 
And of the ridgling’s buttings horns beware. J 
Sweet Amaryllis, have you then forgot 
Our lecret pleafures in the confcious grott, 

Where in my folding arms you lay reclin’d ? 

Bleft was the Ihepherd, for the nymph was kind, 

I whom you call'd your Dear,your Love, fo late, 

Say, aril I now the objeX of your hate ? 

Say, is my form difpleafing to your fight ? 

This cruel love will furely kill me quite. 

Lo ! ten large apples tempting to the view, 

Pluck’d from your favourte tree, where late they grew. 

Accept this boon, ’tis all my prefent flore; 

To-morroiV will produce as many more. 

G g Meanwhile 
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Meanwhile thcfe heart-confuming pains remove, 

' And give me gentle pity for my love. 

Oh ! was I made by fome transforming power 
A bee to buzz in your feaueder’d bow’r! 

To pierce your ivy fhade with murmuring found. 
And the light leaves that compafs you around. 

I know thee, Love, and to my forrow find, 

A god thou art, but of the favage kind ; 

A lionefs fure fuckled the fell child. 

And with his brothers nurd him in the wild ; 

On me his fcorching flames iacedant prey. 

Glow in my bones, and melt my foul away. 

Ah, nymph, whofe eyes dedruftive glances dart, 

Fair is your face, but flinty is your heart: 

With kifies kind this rage of love appeafe ; 

For me, fond fwain ! ev’n empty kifies pleafe. 

Your fcorn did rafts me, and will make me tear 
The flow’ry crown I wove for you to wear, 

Where rofes mingle with the ivy-wreath, 

And fragrant herbs ambrofial odours breathe. 

Ah me! what pangs I feel; and yet the fair 
Nor fees my forrows nor will hear my pray’r. 

I’ll doff my garment, fince I needs mull die, T 
And from yon rock that points its funamit high, [- 
Where patient Alpis fnares, the tinny fry, J 

I’ll leap, and, though perchance I rife again. 

You’ll laugh to fee me plunging in the main. 

By a prophetic poppy-leaf I found 

Your chang’d affedtion, for it gave no found, 

Though in my hand ftruck hollow as it lay, 

But quickly wither’d like your love away. 

An old witch brought fad tidings to my ears, 

She who tells fortunes with the fieve andfheers; 

For leafing barley in my field of late, 

She told me, I fhouldlove, and you fhould hate ! 

For you my care a milk-white goat fupply’d. 

Two wanton kids run frifking at her fide ; 

Which oft the nut-brawn maid, Erithacis, 

Hasbegg’d and paid before-hand with a kifs; 

And fince you thus my ardent paflion flight, 

Her’s they (hall be before to-morrow night. 

My right eye itches ; may it lucky prove, 

Perhaps I (bon (hall fee the nymph I love ; 

Beneath yon pine I’ll fing didindt and clear, 

Perhaps the fair my tender notes (hall hear ; 

Perhaps may pity my melodious moan ; 

She is not metamorphos’d into (lone. 

Hippomenes, provok’d by noble ftrife, 

To win a miifrefs or to lofe his life, 

Threw golden fruit in Atalanta’s way : 

The bright temptation caus’d the nymph to day.; 

She look’d, (he languifli’d, all her foul took fire, 

She plung’d into the gulph of deep defire. 

To Pyle from Othrysfage Melampus came. 

He drove the lowing herd, yet won the dame ; 

Fair Pero blefthis brother Bias’ arms, 

And in a virtuous race diffus’d unfading charms. 

Adonis fed his catde on the plain, 

And fea-born Venus lov’d the rural fwain ; 

She mourn’d him wounded in the fatal chace, 

Nor dead difmifs’d him from her warm embrace. 
Though young. Endymion was by Cynthia bled, 

I envy nothing but his lading reft. 

J.rfion dumb'ringon the Cretan plain ~i 
Ceres oncefaw, and bled the happy fwain > 

With pleafures too divin: for ears profane. J 
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My head grows giddy, love affedb me fore; Paftoraf. 

Yet you regard not ; fo I’ll fing no more - - 

Here will I put a period to my care— 

Adieu, falfe nymph, adieu ungrateful fair; 

Stretch’d near the grotto, when I’ve breath’d my lad, 

My corfe will give the wolves a rich repaft. 

As fweet to them as honey to your tafte. 

Fawkes. 


Virgil fucceeds Theocritus, from whom he has in 
fome places copied, and always imitated with fuccefs. 
As a fpecimenofhis manner, we (hall introduce his firft 
padoral, which is generally allowed to be the mod per- 
fedt. 

Meliboeus and Tityrus. 

Mel. Beneath the (hade which beechen boughs diffufe. 
You, Tityrus, entertain your fylvan mufe. 

Round the wide world in banilhment we roam, 

Forc’d from our pleating fields and native home ; 

While dretch’d at eafe you fing your happy loves. 

And Amaryllis fills the (hady groves. 

'Tit. Thefe bleflings friend, a deity bedow’d j 
For never can I deem him lefs than god. 

The tender drdlings of my woolly breed 
Shall on his holy altar often bleed. 

He gave me kine to graze the How’ry plain. 

And fo my pipe renew’d the rural drain. 

Mel. I envy not your fortune ; but admire. 

That while the raging fword and wadeful fire 
Dedroy the wretched neighbourhood around, 

Nci hodile arms approach your happy ground. 

Far diff’rent is my fate ; my feeble goats 
With pains I drive from their forfaken cotes : 

And this you fee I fcarcely drag along. 

Who yeaning on the rocks has left her young. 

The hope and promife of my falling fold. 

My lofs by dire portents the gods foretold; 

For, had I not been blind, I might have feen 
Yon riven oak, the faired on the green, 

And thehoarfe raven on the blafted bough. 

By croaking from the left prefag’d the coming blow. 
But tell me, Tityrus, what heavenly pow’r 
Preferv’d your fortunes in that fatal hour? 

Tit. Fool that I was, I thought imperial Rome 1 
Like Mantua, where on market-days we come, I 
And thither drive our tender lambs from home. J 
So kids and whelps their dres and dams exprefs ; 

And fo the great I meafur’d by the lefs : 

But country-towns, compar’d with her, appear 
Like (hrubs when lofty cypredes are near. 

Mel. What great occafion call’d you hence to Rome ? 
77 /.Freedom, whichcameatlength,tho’ dowto come; 
Nor did my fearch of liberty begin 
Till my black hairs were chang’d upon my chin 
Nor Amaryllis would vouchfafe a look. 

Till Galatea’s meaner bonds I broke. 

Till then a helplefs, hopelefs, homely fwain, 

I fought not freedom, nor afpir’d to gain : 

Tho’ many a vidtim from my folds was bought, 

And many a cheefeto country markets brought. 

Yet all the little that I got I (pent, 

And dill return’d as empty as I went. 

Mel. We dood amaz’d to fee your midrefs mourn. 
Unknowing that (he pin’d for your return ; 

We wonder’d why (he kept her fruit fo long, 

For whom fo late th’ ungather’d appleshung; 

But 
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Bat now the wonder ceafes, fince I fee 
She kept them only, Tityrus, for thee: 

For thee the bubbling fprings appear’d to mourn. 

And whifp’ring pines made vows for thy return. 

Tit . What mould I do ? while here I was enchain’d, 
No glimpfe of godlike liberty remain’d ; 

Nor could I hope in any place but there 
To find a god fo prefent to my pray’r. 

There full the youth of heav’nly birth I view’d, 

For whom our monthly victims are renew’d. 

He heard my vows, and gracioufly decreed 
My grounds to be reflor’d my former flocks to feed. 

Mel. O fortunate old man! whofefarm remains T 
For you fufficient, and requites your pains, >- 

Though rufhes overfpread the neighb’ring plains, j 
Tho’ here the marlby grounds approach your fields, 
And there the foil a ftony harveft yields. 

Your teeming ewes fhall no ft range meadows try, 

Nor fear a rot from tainted company. 

Behold yon bord’ring fence of fallow trees. [bees : 

Is fraught with flow’rs,' the flow’rs are fraught with 
The bufy bees, with a foft murm’ring ftrain, 

Invite to gentle fleep, the lab’ring Twain : 

While from the neighb’ring rock with rural fongs 
The pruner’s voice the pleafing dream prolongs ; 
Stock-doyes and turtles tell their am’rous pain, 

And, from the lofty elms of love complain. 

Tit. Th’ inhabitants of feas and {kies fhall change, 


And fifh on ftiore and flags in air fhall range, 

The banifh’d Parthian dwell on Arar’s brink, 

And the blue German fhall the Tigris drink; 

Ere I, forfaking gratitude and truth, 

Forget the figure of that godlike youth. 

Mel. But we mull beg pur bread in climes unknown, 
Beneath the fcorching or the freezing zone; 

And fome to fair Oaxis fhall be fold, 

Or try the Libyan heat or Scythian cold ; 

The reft among the Britons be confin’d, 

A race of men fiom all the world disjoin’d. 

O ! muft the wretched exiles ever mourn ? 

Nor after length of rolling y ears return ? 

Are we condemn’d by Fate’s unjulTdecree, 

No more our houfes and our homes\o fee ? 

Or fhall we mount again the rural thrbne, 

And rule the country, kingdoms once our own 
Did we for thefe barbarians plant and fow, 

On thefe, on thefe our happy fields beftow ? > 

Good heav’n what dire effe&s from civil difeord flow ? J 
Now let me graft my pears, and prune the vine ; 

The fruit is theirs, the labour only mine. 

Farewell my paftures, my paternal flock! 

My fruitful fields, and my more fruitful flock ! 

No more, my goats, fhall I behold you climb 
The fteepy cliffs, or crop the flow’ry thyme ; 

No more extended in the grot below, 

Shall fee you browzing on the mountain’s brov^ 

The prickly fhrubs, and after on the bare 
Lean down the deep abyfs and hang in air ! 

No more my fheep fhall fip the morning dew ; p 

No more myfong fhall pleafe the rural crew : > 

Adieu, my tuneful pipe 1 and all the world, adieu ! } 

Tit. This night, at leaft, with me forget your care; 
Chefnuts and curds and cream fhall be your fare : 

The carpet-ground fhall be with leaves o’er-fpread, 
And boughs fhall weave a cov’ring for your head : 


For fee yon funny hill the fhade extends, Paftoral. 

■ And curling fmoke from cottages afeends. v 

Dryden. 

Spencer was the firft of his countrymen who acqui¬ 
red any confid'erabje leputation by this method of wri¬ 
ting. We fhall infert his fixth eclogue, or that for June, 
which is allegorical, as will be feen by the 

Argument, “ Hobb'inol, from a defeription of the 
pleafures of the place, excites Colin to the enjoyment of 
them. Colin declares himfelf incapable of delight, by 
reafon of his ill fuccefs in love, and his lofs of Rofalind, 
who had treacheroufly forfaken him for Menalcas ano¬ 
ther fhepherd. By Tityrus (mentioned before in Spen¬ 
cer’s fecond eclogue, and again in the twelfth) is plain¬ 
ly meant Chaucer, whom the author fometimes profef- 
fed to imitate. In the perfon of Colin is reprefented the 
author himfelf; and Hobbinol’s inviting him to leave 
the hill country, feems to allude to his leaving the North, 
where, as is mentioned in his life, he had for fome time 
refided.” 
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Hob. Lo ! Colin, here the place whofe pleafant fight Spencer. 
From other fliades hath wean’d my wand’ring mind : 

Tell me, what wants me here, to work delight ? 

The Ample air the gentle warbling wind, 

So calm, fo cool, as nowhere elfe I find : 

The graffy ground with dainty dailies dight, 

The bramble-bufh, where birds of every kind 
To th’ water’s fall their tunes attemper right. 

Col. O ! happy Hobbinol, I blefs thy flate, 

That paradife haft found which Adam loft. 

Here wander may thy flock early ot late, 

Withouten dread of wolves to been ytoft ; 

Thy lovely lays here mayft thou freely boaft : 

But I, unhappy man! whom cruel fate, 

And angry gods, purfue from coaft to coafl. 

Can nowhere find to fliroud my lucklefs pate. 

Hob. Then if by me thou lift advifei be, 

Forfake the foil that fo doth thee bewitch: 

Leave me thofe hills, where harbroughnls to fee. 

Nor holly-bufh, nor brere, nor winding ditch; 

And to the dales refort, where fhepherds rich, 

And fruitful flocks been everywhere to fee : 

Here no night-ravens lodge, more black than pitch. 

Nor elviih ghofts, nor ghaftly owls do flee. 

But friendly fairies met with many graces, 

And light-foot nymphs can chace theling’ring night. 

With heydeguies, and timely trodden traces ; 

While fillers nine, which dwell on Parnafs height, 

Do make them mafic, for their more delight; 

And Pan himfelf tokifs their cryftal faces. 

Will pipe and dance, when Phoebe fliineth bright: 

Such peerlefs pleafures have we in thefe places. 

Col. And I whilft youth, and courfe of carelefs years, 

Did let me walk withouten links oflove,- 
In fuch delights did joy amongft my peers: 

But riper age fuch pleafures doth reprove, 

My fancy eke from former follies move 
To flrayed lleps : for time in palling wears 
(As garments doen, which waxen old above) 

And drawethnew delights with hoary hairs. 

Though couth 1 fing of love, and tune my pipe 
Unto my plantive pleas in verfes made : 

Though would I feek for queen-apples unripe 
To give my Rofalind, and in fommer fhade 

G g 2 Dight 
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Pa floral. Dight gawdy glilonds was my common trade, 

' ~ v To crown her golden locks : but years more ripe, 
And lofs of her, whofe love as life I vvayde, 

Thofe weary wanton toys away did wipe. 

Hob. Colin, to hear thy rhymes and roundelays. 
Which thou wert wont on wafteful hills to ling, 

I more delight, than lark in fommer days : 

Whofe echo made the neighbour groves to ring, 

And taught the birds, which in the lower fpring 
Did fhrcud in ihady leaves from funny rays, 

Frame to thy fong their cheerful cheriping, 

■Or hold their peace, for ihame of thy fweet lays. 

I faw Calliope with mufes moe, 

Soon as thy oaten pipe began to found, 

Their ivory lutes and tamburins forego, 

And from the fountain, where they fate around, 

Ren after haftily thy filver found. 

But when they came, where thou thy fkill didft fhow, 
They drew aback, as half with (hame confound, 
Shepherd to fee, them in their art out-go. 

Col. Of mufes, Hobbinol, I con no fkill, 

For they been daughters of the higheft Jove, 

And holden fcorn of homely fhepherds quill: 

For fith I heard that Pan with Phoebus ftrove 
Which him to much rebuke and danger drove, 

I never lift prefume to Parnafs’ hill, 

But piping low, in fhade of lowly grove, 

I play to pleafe myfelf, albeit ill. 

Nought weigh I, who my fong doth praife or blame, 
Ne' ftrive to win renown, or pafs the reft : 

With fhepherds fits not follow flying fame, 

But feed his flocks in fields, where falls him beft. 

I wot my rimes been rough, and rudely dreft; 

The fitter they,'my careful cafe to frame : 

Enough is me to paint out my unreft, 

And pour my piteous plaints out in the fame. 

The god of fhepherds, Tityrus, is dead, 

Who taught me homely, as I can, to make : 

He, whilfthe liv’d, was the fovereign head 
Of fhepherds all, that been with love ytake. 

Well couth he wail his woes, and lightly flake 
The flames which love within his heart had bred, 

And tell us merry tales to keep us wake. 

The while our fheep about us fafely fed. 

Now dead he is, and lieth wrapt in lead, 

(Oh why fhould death on him fuch outrage fhow 1 ) 
And all his faffing fkill with him is fled. 

The fame whereof doth daily greater grow. 

But if on me fome little drops would flow 
Of that the fpring was in his learned lied, 

I foon would learn thefe woods to wail my woe. 
And teach the trees their trickling tears to fhed. 

Then fhould my plaints, caus’d of difcourtefee. 

As meffengers of this my painful flight. 

Fly'to my love, wherever that fhe be, 

And pierce her heart with point of worthy wight j 
As fhe deferves, that wrought fo deadly fpight. 
Ar.d thou, Menalcar, that by treachery 
Didft underfongmy lafs to wax fo light. 

Should’!! well be known for fuch thy villany. 

But fince I am not, as I with I were, 

Ye gentle fhepherds, which your flecks do feed. 
Whether on hills or dales, or other where, 

Bear witnefs all of this fo wicked deed: 

And tell the lafs, whofe flower is woxe a weed. 
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And faultlefs faith is turn’d to faithlefs feere, I’aftoral. 

That fhe the trueft fhepherd’s heart made bleed, '——* 

That lives on earth, and loved her mod dear. 

Hob. O ! careful Colin, I lament thy cafe, 

Thy tears would make the hardeft flint to flow ! 

Ah ! faithlefs Rofalind, and void of grace. 

That art the root of all this rueful woe! 

But now is time, I guefs, homeward t© go ; 

Then rife, ye bleffed flocks, and home apace, 

Left night with Sealing fteps do you foreflo, 

And wet your tender lambs that by you trace. 

By the following eclogue the reader will perceive that 
Mr Philips has, in imitation of Spencer, preferved in his 
paftorals many antiquated words, which, though they 
are difearded from polite convention, may naturally be 
fuppofed ftill to have place among the fhepherds and 
other ruftics in the country. We have made choice of 
his fecond eclogue, becaufe it is brought home to his 
own bufinefs, and contains a complaint againft thofe 
who had fpoken ill of him and his writings. 

Thenot, Colinet. 

Th. Is it not Colinet I lonefome fee 
Leaning with folded arms againft the tree f 
Or is it age of late bedims my fight? 

’Tis Colinet, indeed in woful plight. 

Thy cloudy look, why melting into tears, 

Uafeemly, mw the fky fo bright appears ? 

Why in this mournful manner art thou found. 

Unthankful lad, when all things fmile around ? 

Or hear’ft not lark and linnet jointly ling, 

Their notes blithe-warbling to falute the fpring ? 

Co. Tho’ blithe their notes, not fo my wayward fate ; 

Nor lark would fing, nor linnet, in my ftate. 

Each creature, Thenot to his talk is born; 

As they to mirth and mufic, I to mourn. 

Waking, at midnight, I my woes renew, 

My tears oft mingling with the falling dew. 

Tb. Small caufe, I ween, has lufty youth' to plain j 
Or who may then the weight of eld fiiftain. 

When ev’ry flackening nerve begins to fail, 

And the load preffeth as our days prevail? 

Yet though with years my body downward tend. 

As trees beneath their fruit in autumn bend. 

Spite of my fnowy head and icy veins. 

My mind a cheerful temper ftill retains : 

And why fhould man, milhap what will, repine. 

Sour ev’ry fweet, and mix with tears his wine ? 

But tell me then; it may relieve thy woe. 

To let a friend thine inward ailment know. 

Co. Idly ’twill wafte thee, Thenot, the whole day, 

Should’ft thou give ear to all my grief can fay. 

Thine ewes will wander; and the heedlefs lambs. 

In loud complaints, require their abfent dams. 

Th. See Lightfoot; he fhall tend them clofe: and I, 

’Tween wh'le?, acrofs the plain will glance mine eye. 

Co. Where to begin I know not, where to end. 

Does there one fmiling hour my youth attend ? 

Though few my days, as well my follies fhow. 

Yet are thofe days all clouded o’er with wo: 

No happy gleam of funfhine doth appear, 

My low’ring fky and wintry months to cheer. 

My piteous plight in yonder naked tree, 

Which bears the thunder-fear too plain, I fee.: 

Quite deftitute it Hands of flielter kind, 

The mark of ftorms, and fportof every wind: 
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Paftoral. The riven trunk feels not the approach of fpring ; 

** —1 Nor birds among the leaflefs branches fing : 

No more, beneath thy (hade, fhall fhepherds throng 
With jocund tale, or pipe, or pleafing fong. 

Ill fated tree ! and more ill-fated I! 

From thee, from me, alike the fhepherds fly. 

Th. Sure thou in haplefs hour of time waft born, 
When blightning mildews fpoil the rifing corn, 

Or blafting winds o’er bloffom’d hedge rows pafs, 

To kill the promis’d fruits, and fcorch the grafs ; 

Or when the moon, by wizsard cha m’d, fuelhows, 
Blood-ftain’d in foul eclipfe, impending woes. 

Untimely born, ill luck betides thee ftill. 

C->. And can there, Thenot, be a greater ill ? 

Th. Nor fox, nor wolf, nor rot among our fheep : 
From thefe good fhepherd’s care his flock may keep : 
Againft ill luck, alas ! all forecaft fails ; * 

Nor toil by day, nor watch by night, avails. 

Co. Ah me the while! ah me the luckiefs day ! 

Ah luckiefs lad ! behis me more to fay. 

Unhappy hour! when frelh in youthful bud, 

I left, Sabrina fair, thy filv’ry flood. 

Ah filly I! more filly than my (beep, 

Which on thyflow’ry banks I wont to keep. 

Sweet are tby banks; oh, when fhall I once more 
With ravilh’d eyes review thine amell’d fhore ? 

When, in the cryftal of thy waters, fcan 
Each feature faded, and my colour wan ? 

When (hall I fee my hut, the final abode 
Myfelf did raife and cover o’er with fod ? 

Small though it be, a mean and humble cell. 

Yet is there room for peace and me to dwell. 

Tb. And what enticement charm’d thee far away 
From thy lov’d home, and led thy heart aftray ? 

Co. A lewd defire ftrange lauds and fwains to know. 
Ah me! that ever I Ihould covet wo ! 

With vvand’ring feet unbleft, and fond of fame, 

I fought 1 know not what besides a name. 

77 ;. Or, footh to fay, didft thou not hither rome 
In fearch of gains more plenty than at home ? 

A rolling ftone is ever bare of mofs ; 

And, to their coif, green years old proverbs crofs. 

Co. Small need there was, in random fearch of gain, 
To drive my pining flock athwart the plain 
To diftant Cam. Fine gain at length, I trow. 

To hoard up to myfelf fuch deal of wo ! 

My fheep quite fpent through travel and ill fare, 

And like their keeper, ragged grown and bare, 

The damp cold green fward for my nightly bed. 

And fome flaunt willow’s trunk to reft my head. 

Hard is to bear of pinching cold the pain; 

And hard is want to the unpraftis’d twain ; 

But neither want, nor pinching cold is hard. 

To blading dorms of calumny compar’d: 

Unkind as hail it falls ; the pelting fhow*r 
Dedr^ys the tender herb and budding flow’r. 

Tb- Slander we fhepherds count the viled wrong : 
And what wounds forer than an evil tongue ? 

Co. Untoward lads, the wanton imps of fpite 
Make mock of all the ditties I endite. 

In vain, O Colinet, thy pipe, fo fhri’.l, 

Charms every vale, and gladdens every hill: 

In vain thou feek’lf the coverings of the grove, 

In the, cool fhade to fing the pains of love : 
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Sing what thou wilt, ill-nature will prevail; PafWal.^ 

And every elf hath fkill enough to rail. **'' " llf 

But yet, though poor and arilels be my vein, 

Men fit as feems to like my fimple drain : 

And while that he delighteth in my fong, 

Which to the good Menalcas d<ah belong, 

Nor night nor day fhall my rude mufic ceafe ; 

I afk no more, fo I Menalcas pleafe. 

Th. Menalcas, lord of thefe fair fertile plains, 

Prefervcs the fheep, and o’er the fhepherds reigns : 

For him our yearly wakes and feeds we hold, 

And choofe the faired firdliiigs from the fold; 

He, good to all who good deferves, fhall give 
Thy flock to feed, and thee at eafe to live. 

Shall curb the malice of unbridled tongues. 

And bour.teoufly reward thy rural fongs. 

Co. Fird then fhall lightfome birds forget to fly, 

The briny ocean turn to paflures dry, 

And every rapid river ceafe to flow, 

Ere I unmindful of Menalcas grow. 

Th. This night thy care with me forget, and fold 
Thy flock with mine, to ward th’injurious cold. 

New milk, and clouted cream, mild cheefe and curd, 

With fome remaining fruit of lad year’s hoard. 

Shall be our ev’ning fare ; and for the night, 

Sweet herbs and mofs, which gentle fleep invite; 

And now behold the fun’s departing ray, 

O’er yonder hill, the fign of ebbing day : 

With fongs the jovial hinds return from plow; 

And unyok’d heifers, loitering homeward, low. 

Mr Pope’s Padorals next appeared, but in a different 
drefs from thofe of Spencer and Philips ; for he has ' 
difearded all antiquated words, drawn his fwains more 
modern and polite, and made his numbers exquifitely 
harmonious: his eclogues therefore may be called letter 
poems, but not better paftorals. We fhall infert the 
eclogue he has inferibedto Mr Wycherly, the beginning 
of which is in imitation of Virgil’s firft paftoral. 

Beneath the fkade a fpreading beech difplays, l'otc. 

Hylas andiEgon lung their rural lays : 

This mourn’d afaithlefs, that an abfentlove, 

And Delia’s name and Doris fill’d the grove. 

Ye Mantuan nymphs, your facred fuccour bring ; 

Hylas and TEgonC rural lays I fing. 

Thou, whom the nine with Plautus’ wit infpire. 

The art of Terence, and Menander’s fire: 

Whofe fenfe iaftructs us, and whole humour charms, 

Whofe judgment fwaysus, and whofe fpirit warms! 

Oh, {kill’d in nature ! fee the hearts of fwains. 

Their artlefs paffions, and their tender pains. 

Now fetting Phoebus fhone fereneiy bright. 

And fleecy clouds were' ftreak’d with purple light; 

When tuneful Hylas, with melodious moan, 

Taught rocks to weep, and made the mountains groan,. 

Go, gentle gales, and bear my fighs away ! 

To Delia’s ear tits tender notes convey, 

As fome fad turtle his loft love deplores, 

And with deep mvn murs fills the founding fhores j. 

Thus, far from Delia, to the winds I mourn, 

Alike unheard, unpity’d, and forlorn. 

Go, gentle gales, and bear my fighs along ! 

For her the leather’d quires nettled their fong 
For her, the limes their pleating fhades deny ; 

For her, the lilies hang their headaad. die,. 
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raftoral. Ye flow’rs that droop, forfaken by the fpring ; 

* Ye birds, that left by fummer ceafe to fing ; 

Ye trees, that fade when autumn-heats remove ; 

Say, is nota'ofence death to thofe who love ? 

Go, gentle gales, and bear my fighs away ! 

Curs’d be the fields that caufe my Delia’s ftay : 

Fade ev’ry bloffom, wither ev’ry tree, 

Die ev’ry flow’r and perifh all but {he. 

What have I faid ? where’er my Delia flies, 

Let fpring attend, and hidden flow’rs arife ; 

Let opening rofes knotted oaks adorn, 

And liquid amber drop from ev’ry thorn. 

Go, gentle gales, and bear my fighs along ! 

The birds (hall ceafe to tune their ev’ning fong, 

The winds to breathe, the waving woods to move. 
And dreams to murmur, ere I ceafe to love. 

Not bubbling fountains to the thirfty fwain, 

Not balmy ileep to lab’rers faint with pain, 

Not fhow’rs to larks, or funfhine to the bee, 

Are half fo charming as thy fight to me. 

Go, gentle gales, and bear my fighs away ! 

Conr.e, Delia, come ! ah, why this long delay ? 
Through rocks and caves the name of Delia founds; 
Delia, each cave and echoing rock rebounds. 

Ye pow’rs, what pleafing frenzy fooths my mind ! 

Do lovers dream, or is my Delia kind ? 

She comes, my Delia comes !—now ceafe, my lay ; 
And ceafe, ye gales to bear my fighs away ! 

Next iEgon futig, while. Windfor groves admir’d ; 
JRehearfe, ye mufes, what yourfelves infpir’d. 

Refound, ye hills, refound my mournful ftrain ! 

Of perjur’d Doris, dying, I complain : 

Here where the mountains, lefs’ning as they rife, 

Lofe the low, vales, and ftealinto the fkies ; 

While lab’ring oxen, fpent with toil and heat, 

In their loofe traces from the field retreat; 

While curling fmokes from village tops are feen. 

And the fleet fhades glide o’er the dufky green. 

Refound, ye hills, refound my mournful lay ! 
Beneath yon poplar oft we pafs’d the day : 

Oft on the rind I carv’d her am’rousvows, 

While fhe with garlands hung the bending bouglis : 
The garlands fade, the boughs are worn away ; 

So dies her love, and fo my hopes decay. 

Refound, ye hills,refound my mournful ftrain! 
Now bright Ardturus glads the teeming grain j 
Now golden fruits in loaded branches fhine, 

And grateful clufters, fwell with floods of wine ; 
Nowblufhing berries paint the yellow grove : 

Juft Gods ! fhall all things yield returns but love ? 
Refound, ye hills, refound my mournful lay ! 

The (hepherds cry, “ Thy flocks arc left a prey.”- 

Ah 1 what avails it me the flocks to keep, 

Who loft my heart, while I preferv’d my fheep, 

Pan came, and afk’d, what magic caus’d my fmart, 
Or what ill eyes malignant glances dart ? 

What eyes but hers, alas ! have pow’r to move ? 

And is there magic but what dwells in love ? 
Refound, ye hills, refound my mournful drains! 

I’ll fly from fhepherds, flocks, and flow’ry plains_ 

From fhepherds, flocks, and plains, I may remove, 
Forfake mankind, and all the world—but love ! 

I know thee, Love ! wild as the raging main, 

More fell than tygers on the Lybian plain : 
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Thou wert from ^Etna’s burning entrails torn, Paftoral. 

Got by fierce whirlwinds, and in thunder born. r ' 

Refound, ye hills, refound my mournful lay ! 

Farewell ye woods, adieu the light of day 1 
One leap from yonder cliff fhall end my pains. 

No more, ye hills, no more refound my ftrains ! 

Thusfung the fhepherds rill th’ approach of night, 

The fkies yetblufhing with departing light, 

When falling dews with fpangles deck’d the glade, 

And the low fun had lengthen’d ev’ry fhade. 

To thefe paftorals, which are written agreeably to the 
tafte of antiquity, and the rules aboveprefcribed, we fhall 
beg leave to fubjoin another that may be called burlefque 
paftoral, wherein the ingenious author, Mr Gay, has 
ventured to deviate from the beaten read, and deferibed 
the fhepherds and ploughmen of our own time and coun¬ 
try, inftead of thofe of the golden age, to which the 
modem critics confine the paftoral. His fix paftorals, 
which he calls the Shepherd’s V/eek, are a beautiful and 
livelyreprefentation of the manners,euftoms, and notions 
of our ruftics. We fhall infert the firft of them, intitled 
The Squabble, wherein two clowns try to outdo each 
other in Tinging the praifes of their fweethearts, leaving 
it to a third to determine the controverfy. Theperfons 
named are Lolbin Clout, Cuddy, and Cloddipole. 

Lob. Thy younglings, Cuddy, are but juft awake} 

No throftle flirill the bramble-bufti forfake ; 

No chirping lark the welkin fheen * invokes ; * Shining 

No damfel yet the fwelling udder ftrokes ; _ or br 'E ht 

O’er yonder hill does fcant j- the dawn appear ; ^Scarce 

Then why does Cuddy leave his cott fo rear £ ? J Early,” 

Cud. Ah Lobbin Clout! I ween || my plight is gueft ; | Con- 
For he that loves , aJlranger is to rejl. ceive. 

If fwains belye not, thou haft prov’d the fmart, 

And Blouzalinda’s miftrefs of thy heart. 

This rifing tear betokeneth well thy mind ; 

Thofe arms are folded for thy Blouzalind. 

And well, I trow, our piteous plights agree ; • 

Thee Blouzalinda fmites, Buxoma me. 

Lob. Ah Blouzalind! I love thee more by half. 

Than deer their fawns, or, cows the new-fall’n calf. 

Woe worth the tongue, may blifters fore it gall, 

That names Buxoma Blouzalind withal! 

Cud. Hold, witlefs Lobbin Clout, I thee advife, 

Left blifters fore on thy own tongue arife. 

Lo yonder Cloddipole, the blithfome fwain. 

The wifeft lout of all fhe neighb’ring plain ! 

From Cloddipole we learnt to read the fkies, 

To know when hail will fall or winds arife. 

He taught us erft * -the heifer’s tail to view, * Formerly 

When ftuck aloft, that fhow’rs would ftraight enfue : 

He firft that ufeful fecret did explain, 

That pricking-corns foretold the gath’ring rain. 

Whenfwallows fleet foar high and fportin air, 

He told us that the welkin would be clear. 

Let Cloddipole then hear us twain rehearfe. 

And praife his fweetheart in alternate verfe. 

Ill wager this fame oaken ftaff with thee, 

That Cloddipole fhall give the prize tome. 

Lob. See this tobacco-pouch, that’s lin’d with hair, 

Made of the fkin of fleekeft fallow deer: 

This pouch, that’s tied with tape of reddeft hue, . 

I’ll wager, that the prize fhall be my due. 

Cud. 
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Paftoral. Cud. Begin thy carrols, then, thou vaunting-flouch ; 

' v Be thine the oaken ftaff, or mine the pouch. 

Lob. My Blouzalinda is theblitheft lafi, 

Than primrofe Tweeter, or the clover-grafs. 

Fair is the king-cup that in meadow blows, 

Fair is the daify that befide her grows; 

Fair is thegilly-flow’r of gardens fweet; 

Fair is the marygold, for pottage meet: 

But Blouzalind’s than gilly-flow’r more fair. 

Then daify,marygold, or king cup rare. 

Cud. My brown Buxoma is the feuteft maid 
That e’er at wake delight fome gambol play’d ; 

Clean as young lambkins, or the goofe’s down, 

And like the goldfinch in her Sunday gown. 

The vvitlefs lamb may fport upon the plain, 

The frilking kid delight the gaping fwain ; 

The wanton calf may fkip with many a bound, 
f Ninableft. And my our Tray play defteft -|- feats around : 

But neither lamb, nor kid, nor calf, nor Tray, 

Dance like Buxoma on the firft of May. 

Lob. Sweet is my toil when Blouzalind is near ; 

Of her bereft, ’tis winter all the year. 

With her no fultry fummer’s heat I know; 

In winter, when (he’s nigh, with love I glow. 

Come, Blouzalinda, eafe thy i'wain’s defire, 

My fummer’s fhadow, and my winter’s fire ! 

Cud. As with Buxoma once I work’d at hay, 

E’en noon-tide labour feem’d an holiday ; 

And holidays, if haply flie were gone. 

Like work-days I wilh’d would foon be done. 

1 VeI 7 EftfoonsJ, O fweetheart kind, my love repay, 
foon. And all the year fhall then be holiday. 

Lob. As Blouzalinda, in a gamefome mood, 

Behind a haycock loudly laughing flood, 

I flily ran and fhatch’d a hafty kifs ; 

She wip’d her lips nor took it much amifs. 

Believe me, Cuddy, while I’m bold to fay, 

Her breath was fweeter than the ripen’d hay. 

Cud. As my Buxoma, in a morning fair, 

With gentle finger ftroak’d her milky care, 

II.Wag- I quaintly || ftole a kifs ; at firft, ’tis true, 
gun y. Sh e frown’d, yet after granted one or two, 

Lobbin, I fwear, believe who will my vows, 

Her breath by far excell’d the breathing cows. 

Lob. Leek to the Welfti, to Dutchmen butter’s dear, 
Of Irifh fwains potatoes are the cheer ; 

Oats for their feafts the Scottifh Ihepherds grind. 

Sweet turnips are the food of Blouzalind: 

While flie loves turnips, butter I’ll defpife, 

Nor leeks, nor oatmeal, nor potatoes prize. 

Cud. In good road beef my landlord flicks his knife. 
The capon fat delights his dainty wife ; 

Pudding our parfon eats, the fquire loves hare; 

But white-pot thick is my Buxoma’s fare. 

While fhe loves white-pot, capon ne’er fhall be, 

Nor hare, nor beef, nor pudding, food for me. 

Lob. As once I play’d at blind man’s buff, it li.’.pt 
About my eyes the towel thick was wrapt: 

I mifs’d the fwains, and feiz’d on Blouzalind ; 

True fpeaks that ancient proverb, Love is blind. 

Cud. As at hot-cockles once I laid me down, 

And felt the weighty hand of many a clown ; 

Buxoma gave a gentle tap, and I 

Quick vofe, and read foft mifehief in her eye. 

Lob. On two near elms the flacken’d cord I hung ; 
Now high'., now low, my Blouzalinda fwung; 
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With the rude wind Her rumpled garment ro c, l’aftorft. 

And fhow’d her taper leg and fcarlet hofe. v * 

Cud. Acrofs the fallen oak the plank I laid, 

And myfelf pois’d againft the tott’ring maid ! 

Fligh leapt the plank, and down Buxoma fell} 

Ifpy’d—but faithful fweethearts never tell. 

Lob. This riddle, Cuddy, if thou canft, explain. 

This wily riddle, puzzles every fwain : 

Whatfiow’r is that which bears the virgin’s name. 

The richeji metal joined with the fims * ? * ^ ai 7 " 

Cud. Anfwer, thou carle, and judge this riddle right, £ol<1 " 

I’ll frankly own thee for a cunning wight. 

What fiow’r is that which royal honour craves , 

Adjoin the virgin, and ’tis Jlronvn on graves f ? + Rofe- 

Clod. Forbear, contending louts, give o’er your (trains; mai 7 ' 

An oaken ftaff each merits for his pains. 

But fee the fun-beams bright to labour warn, 

And gild the thatch of goodman Hodge’s barn 
Yeur herds for want of water ftand a-dry ; 

They’re weary of your fongs—and fo am I. 

We have given the rules ufually laid down for pafto¬ 
ral writing, and exhibited fome examples written on this 
plan ; but we have to obferve, that this poem may take 
very different forms. It may appear either as a comedy 
or as a ballad. As a paftoral comedy, there is perhaps 
nothing which poffeffes equal merit with Ramfay’s 
Gentle Shepherd, and we know not where to find in any 
language a rival to the Pajloral Ballad of Shenftone. 

That the excellence of this poem is great can hardly be 
queftioned, fince it compelled a critic, who was never la- 
vifh of his praife, and who on all occafions was ready 
to vilify the paftoral, to exprefs himfelf in terms of 
high encomium, “ In the firft part (fays he) are two 
palfages, to which if any mind denies its fympathy, it 
has no acquaintance with love or nature: 
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I priz’d every hour that went by, Sheaftoae, 

Beyond aft that had pleas’d me before ; 

But now they are paft, and I figh, 

And I grieve that I priz’d them no more. 

When forc’d the fair nymph to forego. 

What anguifh I felt in my heart! 

Yet I thought—but it might not be fo, 

’Twas with pain that flie faw me dep art 

She gaz’d, as I {lowly withdrew, 

My path I could harly difeern } 

So i'.veetly fhe bade me adieu, 

I thought that fhe bade me return. 

“ In the fecond (continues the fame critic) this paff g; 
has its prettinefs, though it be not equal to the for¬ 
mer 

I have found out a gift for my fair ; 

I have found where the wosd-piger ns breed ; 

But let me that plunder forbear, 

She would fay ’twas a barbarous deed ; 

For he ne’er could be true fhe averi’d, 

Who could rob a poor bird of its young ; 

And I lov’d her the more when I heard 
Such tendernefs fall from her tongue. 

Sect. V. Of Didactic or Preceptive Poetry. 

T46 

The method of writing precepts in verfe, and em- Origin and 
bellifhing them with the graces of poetry, had its life, of 
we may fupncfe, from a due confideration of the frail- 

ties l’ oetry ' 
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lftdadic, ties and perverfenefs of human nature ; and was intend- that deferves the name of poetry, except Mr Pope’s 
ed to engage the affeftions, in order to improve the mind Epy on Man, his Ethic Ep'jlles, Blackmore’s Creation, 
.and amend the heart. and part of Young’s Night Thoughts; to which there- 

Didaftic or preceptive poetry, has been ufually em- fore we refer as examples, 
ployed either to ill nitrate and explain our moral duties, II. Thofe preceptive poems that concern philofophi- 
our philofophical inquiries, our bufmefs and pleafures ; cal lpeculations, though the fubject is fo pregnant 
or in teaching the art of criticilm or poetry itfelf. It with matter, affords fuch a field for fancy, and is fo 
may be adapted, however to any other fubjedt; and capable of every decoration, are but few. Lucretius 
may in all cafes, where inftrudtion is defigned, be em- is the moil confiderable among the ancients who has 
ployed to good purpofe. Some fubjedts, indeed, are written in this manner ; among the moderns we have 
more proper than others, as they admit of more poe- little elfe but fmall detached pieces, except the poem 
tical ornaments, and give a greater latitude to genius: called Bnti-Lucrelius, which has not yet received an 
but whatever the fubject is, thofe precepts are to be Englifh drefs; Dr Akenfide’s Pleafures of the Imagination, 
laid down that are the mod ufeful; and they fiiould and Dr Darwin’s Botanic Garden ; which are all wor- 
follow each other in a nacural eafy method, and be de- thy of our admiration. Some of the fmall pieces in this 
livered in the molt agreeable engaging manner. What department are alfo well executed ; and there is one en¬ 
tire profe writer tells you ought to be done, the poet titled the Univsrfe, written by Mr Baker, from which 
often conveys under the form of a narration, or fhows we lhall borrow an example. 

the neceffity of in a defcription; and by reprefenting The author's fcheme is in fome meafure coincident 
the aftion as done, or doing, conceals the precept that with Mr Pope’s, fo far efpecially as it tends to reftrain the 
lhould enforce it. The poet likewife, inftead of tell- pride of man, with which deiign itwasproTefiedly written, 
ing the whole truth, or laying down all the rules that The paffage we have feledted is that relpedting the 
are requilite, feledls fuch parts only as are the mofl planetary fyftem. 

pleafing and communicates the reft indiredlly, with- TJnwife ! and thoughtlefs! impotent! and blind ! 

out giving us an open view of them ; yet takes care Can wealth, or grandeur, fatisfy the mind ? 

that nothing (hall efcape the reader’s notice with which Of all thofe pleafures mortals moft admire, 

he ought to be acquainted. He difclofes juft enough Is there one joy fincere, that w-ll not tire ? 

to lead the imagination into the parts that are conceal- Can love itfelf endure ? or beauty’s charms 

ed ; and the mind, ever gratified with its own difeo- Afford that blifs we fancy in its arms ?— 

veries, is complimented with exploring and finding them Then, let thy foul more glorious aims purfue: 

out; which though done with eafe,feems fo confiderable, Have thy Creator and his works in view. 

as not to be obtained but in confequence of its own Be tlrefe thy ftudy : her.ee thy pleafures bring: 

147 adroitnefs and fagacity. And drink large draughts of wifdom from its fpring; 

Rules to be But this is not ftiificient to render didadtic poetry That fpring, whence perfedt joy, and calm repofe. 

cbferved in a l wa y S pleafing : for where precepts are laid down one And bleft content, and peace eternal, flows. 

after another, and the poem is of confiderable length, Obferve how regular the planets run, 
iJ ""“ ‘ the mind will require fome recreation and refrefhment In dated tiroes, their courfes round the Sun. 

by the way ; which is to be procured by feafonable Diff’rent their bulk, their diftance, their career, 
moral refledlions, pertinent remarks, familiar fimilies, And diff’rent much the compafs of their year : 
and deferiptions naturally introduced, by allufions to Yet all the fame eternal laws obey, 
ancient hiftories or fables, and by fhort and pleafant While God’s unerring finger points the way. 
digreflions and excurfions into more noble fubjedts fo Firft Mercury, amidft full tides of light, 
aptly brought in, that they may feem to have are- Rolls next the fun, through his fmall circle bright, 

mote relation, and be of apiece with the poem. By All that dwell here muft be refin’d and pure : 

thus varying the form of inftrudtion, the poet gives Bodies like ours fuch ardour can’t endure : 
life to his precepts, and awakens and fecutes our atten- Our earth would blaze beneath fo fierce a ray, 
tion without permitting us to fee by what means we are And all its marble mountains melt away, 
thus captivated : and his art is the more to be admired. Fair Venus, next,fulfils her larger round, 
becaufe it is fo concealed as to efcape the reader’s With fofter beams, and milder glory crown’d, 
obfervation. Friend to mankind, (lie glitters from afar, 

The ftyle, too, muft maintain a dignity fuitable to Now the bright ev’ning, now the morning ftar. 
the fubjedt, and every part be drawn in fuch lively More diftant dill, our earth comes rolling on, 
colours, that the things deferibed may feem as if pre- And forms a wider circL- round the Sun : 
fented to the reader’s view. With her the moon, companion ever dear! 

But all this will appear more evident from exam- Her courfe attending through the fhinir.g year, 
pie; and though entire poems of this kind are not See, Mars, alone, runs his appointed race, 
within the compafs of our defign, we (hall endea- And meafures on', exadt, the deftin’d fpace: 
vour to feledl fuch paffages as will be fufficient to ii- Nor rearer does he wind, nor further ftray, 
luftrate the rules we have here laid down. But finds the point whence firft he roll’d away. 

We have already obferved, that, according to the Mere yet remote from day’s all-cheering fource* 
ufual divifions, there are fair kinds of didadtic poems, Vaft Jupiter perfoims his conftant courfe: 
viz. thofe that refpedt our moral duties, our philofo- Four f: iendly moons, with borrow’d luftre, rife, 
pineal fpeculaticns, our bufmefs and pleafures, or that Bellow their beams divine, and light his Ikies, 
give precepts for poetry and critici'm. Fanbeft and laft, fcarce warm’d by Phcebus’ ray, 

I. On the firft fubjedt, indeed, we Have fcarce any thing Through his vaft orbit Saturn wheels away. 
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Part II. POE 

Didadic. How great the change could we be wafted there ! 

—- How flow the ieafons ! and how long the year! 

One moon, on us, reflects its cheerf.tl light: 

There, five attendants brighten up the night. 

Here, the blue firmament bedeck’d with liars ; 

There, over-head, a lucid arch appears. [ball! 

From hence, how large, how ftrong, the fun’s bright 
But fecn from thence, how languid and how fmall!— 
When the keen north with all its fury blows, 

Congeals the floods, and forms the fleecy fnows, 

’Tis heat intenle to what can there be known : 

Warmer our poles than is its burning zone. 

Who there inhabit mud have other pow’rs, 

Juices, and veins, andfenfe, and life, than ours. 

One moment’s cold, like theirs, would pierce the bone. 
Freeze the .heart-blood, and turn us all to Hone. 

Strange and amazing mud the diff’rencebe 
’Twixt this dull planet and bright Mercury : 

Yet reafon fays, nor can we doubt at all. 

Millions of beings dwell on either ball, 

With conftitutions fitted for that fpot, 

Where Providence, all-wife, has fix’d their lot. 

Wondrous art thou, O God, in all thy ways ! 

Their eyes to thee let all thy creatures raife; 

Adore thy grandeur, and thy goodnefs praife. 

Ye fons of men ! with fatisfaCtion know, 

God’s own right hand difpenfes all below : 

Nor good nor evil does by chance befall; 

He reigns fupreme, and he directs it all. 

At his command, affrighting human kind, 

Comets drag on their blazing lengths behind : 

Nor, as we think, do they at random rove, 

But, in determin’d times, through long ellipfes move. 
Andtho’ fometimes they near approach die fun. 
Sometimes beyond our fyftem’s orbit run ; 

Throughout their race they aCt their Maker’s will. 

His pow’r declare, his purpofes fulfil. 

III. Of thofe preceptive poems that treat of the 
bufinefs and pleafures of mankind, Virgil’s Georgies 
claim our firft and principal attention. In thefe he 
has laid down the rules of hufbandry in all its branches 
with the utmoft exaCtnefs and perfpicuity, and at the 
fame time embelliflied them with all the beauties and 
graces of poetry. Though his fubjeCt was hufbandry, 
he has delivered his precepts, as Mr Addifon obferves, 
not with the fimplicity of a ploughman, but with the 
addrefs of a poet : the meaneft of his rules are laid 
down with a kind of grandeur ; and he breaks the clods, 
end tojjes about the dung, with an air of gracefulnfs. Of 
the different ways of conveying the fame truth to the 
mind, he takes that which is pleafantetl; and this chief¬ 
ly diltinguifhes poetry from profe, and renders Virgil’s 
rules of hufbandry more deligtful and valuable than any 
ether. 

Thefe poems, which are efteemed the moll perfeCl 
of the author’s works, are, perhaps, the bell that can 
be propofed for the young ftudent’s imitation in this 
manner of writing ; for the whole of his Georgies is 
wrought up with wonderful art, and decorated with 
all the flowers of poetry. 

IV. Of thofe poems which give precepts for the re¬ 
creations and pleafures of a country life, we have feve- 
ral in our own language that are juftly admired. As 
the mod confiderable of thofe diverfions, however, are 

Vol .XV. 
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finely treated by Mr Gay in his Rural Sports, we par- Pj^aftic. 
ticularly refer to that poem. 

We fhould here treat of thofe preceptive poems that 
teach the art of poetry itfelf, of which there are many 
that deferve particular attention; but we have antici¬ 
pated our defign, and rendered any farther, notice of 
them in a manner ufelefs, by the obfervations we have 
made in the courfe of this treatife. We ought how¬ 
ever to remark, that Horace was the only poet among 
the ancients who wrote precepts for poetry in verfe j 
at leaf! his epiftle to the Pifos is the only piece of the 
kind that has been handed down to us; and that is fo 
perfect, it feems almeft to have precluded the neceffity 
of any other. Among the moderns we have feveral 
that are jnftly admired ; as Boileau, Pope, &c. 

Poets who write in the preceptive manner fhould 
take care to choofe fuch fubjeCts as are worthy of their 
mufe, and of confequence to all mankind ; for to be¬ 
llow both parts and pains to teach people trifles that 
are unworthy of their attention, is to the lad degree- 
ridiculous. 

Among poems of the ufeful and interefting kind, 

Dr Armftrong’s Art of Prefrving Health deferves par¬ 
ticular recommendation, as well in confideration of 
the fubjeCt, as of the elegant and mafterly manner in 
which he has treated it ; for he has made thofe things, 
which are in their own nature dry and unentertaining, 
perfectly agreeable and pleafmg, by adhering to the 
rules obferved by Virgil and others, in the conduit of 
thefe poems. i 49 

With regard to the flyle or drefs of thefe poems, Tts proper 
it fhould be fo rich as to hide the nakednefs of the d)' le - 
fubjeCt, and the barrennefs of the precepts fhould be 
loft in the luftre of the language. “ It ought to a- Warton on 
bound in the mod bold and forcible metaphors, the Didacftic 
moft glowing and piCturefque epithets; it ought to be i>ott ‘ y ' 
elevated and enlivened by pomp of numbers and ma- 
jefty of words, and by every figure that can lift a lan¬ 
guage above the vulgar and current expreffions.” One 
may add, that in no kind of poetry (not even in the 
fublime ode) is beauty of expreffion fo much to be re¬ 
garded as in this. For the epic writer fhould be very 
cautious of indulging himfelf in too florid a manner of 
expreffion, efpecially in the dramatic parts of his fable, 
where he introduces dialogue : and the writer of tra¬ 
gedy cannot fall into fo naufeous and unnatural an af¬ 
fectation, as to put laboured defcriptions, pompous epi¬ 
thets, ftudied phrafes, and high-flown metaphors, into 
the mouths of his characters. But as the didaClic 
poet fpeaks in his own perfon, it is neceffary and pro. 
per for him to ufe a brighter colouring of fty.e, and 
to be more ftudious of ornament. And this is agree¬ 
able to an admirable precept of Ariftotle, which no 
writer fhould ever forget,—“ That diction ought 'moft 
to be laboured in the unaCtive, that is, the deferip- 
tive, parts of a poem, in which the opinions, manners, 
and paffions of men aie not reprefented ; for too gla¬ 
ring an expreffion obfeures the manners and the fenti- 
ments.” 

We have already obferved that any thing in nature 
may be the fubjeCt of this poem. Some things how-- 
ever will appear to more advantage than others, as 
they give a greater latitude to genius, and admit of 
more poetical ornaments. Natural hiftory and philo- 
fophy are copious fubjeCts. Precepts in thefe might 
H h be 
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lpifHe he decorated with all the flowers in poetry; and, as 
_ ' Dr Trap obferves, how can poetry be better employ¬ 
ed, or more agreeably to its nature and dignity, than 
in celebrating the works of the great Creator, and de- 
fciibing the nature and generation of animals, vege¬ 
tables, and minerals ; the revolutions of the heavenly 
bodies; the motions of the earth ; the flux and reflux 
of the fea ; the caufe of thunder, lightning, and other 
meteors; the attraction of the magnet; the gravitation, 
cohefion, and repulfion of matter ; the impulflve mo¬ 
tion of light; the flow progreflion of founds ; and other 
amazing phenomena of nature ? Moll of the arts and 
fciences are alfo proper fubje&s for this poem ; and 
none are more fo than its two filler arts, painting and 
mufic. In the former, particularly, there is room for 
the moll entertaining precepts concerning the difpofal 
of colours ; the arrangement of lights and lhades; the 
fecret attraCtives of beauty; the various ideas which 
make up the one ; the dillinguilhing between the atti¬ 
tudes proper to either fex, and every paffion; the re- 
prefenting profpefts of buildings, battles, or the coun¬ 
try ; and laftly, concerning the nature of imitation, 
and the power of painting. What a bound)efs field of 
invention is here ? What room for defeription, compa- 
rifon, and poetical fable ? How eafy the tranfition, at 
any time, from the draught to the original, from the 
fliadow to the fubftance ? and from hence, what noble 
excurfions may be made into hiltory, into panegyric 
upon the greatell beauties or heroes of the pall or pre- 
fent age ? 

Sect. VI. Of the EpiJUe. 

i;o 

Tbe cha- This fpecies of writing, if we are permitted to lay 

thf j iXUe d° wn ru ^ es fr° m examples of our bell poets, ad- 
ic eju e, ro j £s 0 p g reat latitude, and folicits ornament and deco¬ 
ration : yet the poet is Hill to confider, that the true 
character of the epiftle is eafe and elegance; nothing 
therefore fhould be forced or unnatural, laboured, or 
aSFeCted,but everypart of the compofition Ihould breathe 
an eafy, polite, and unconllrained freedom. 

It is fuitable to every fubjeCt; for as the epiftle 
takes place of difeourfe, and is intended as a fort of 
dillant converfation, all the afFajrs of life and refearcbes 
into nature may be introduced. Thofe, however, which 
are fraught with compliment or condolence, that con¬ 
tain a defeription of places, or are full of pertinent 
remarks, and in a familiar and humourous way deferibe 
the manners, vices, and follies of mankind, are the 
belt; becaufe they are moll fuitable to the true cha¬ 
racter of epiftolary writing, and (bufinefs fet apart) 
are the ufual fubjeCt upon which our letters are em¬ 
ployed. 

All farther rules--and directions are unneceffary ; for 
this kind of writing is better learned by example and 
practice than by precept. We lhall therefore in con¬ 
formity to our plan, feleCt a few epiftles for the reader’s 
imitation; which, as this method cf writing has of 
late much prevailed, may be bed taken, perhaps, from 
our modern poets. 

The following letter from Mr Addifon to Lord Ha¬ 
lifax, contains an elegant defciiption of the curiofities 
and places about Rome, together with fuch reflections 
on the ine Him able bleflings of liberty as mull give plea- 
fure to every Briton, efpecially when he fees them thus 


placed in direCt oppofition to the baneful influence of Epiftle. 

flavery and oppreffion, which are ever to be feen among 

the miferable inhabitants of thofe countries. Examples 

While you, my lord, the.rural lhades admire, in ipifto- 

And from Britannia’s public polls retire, lary poetry 

Nor longer, her ungrateful fons to pleafe, Ad " 

For their advantage facrifice your eafe ; ‘ 

Me into foreign realms my fate conveys, 

Through nations fruitful of immortal lays, 

Where.the foft feafon and inviting clime 
Confpire to trouble your repofe with rhime. 

For wherefoe’er I turn my ravilh’d eyes. 

Gay gilded feenes and Ihining profpeCls rife, 

Poetic fields encompals me around, 

And llll I feem to tread on claffic ground ; 

For here the mufefo oft her harp has llrung, 

That not a mountain rears its head unfung, 

Renown’d in verfe each lhady thicket grows, 

And ev’ry llream in heav’nly numbers flows. 

How am I pleas’d to fearch the hills and woods 
For rifing fprings and celebrated floods ; 

To view the Nar, tumultuous in his courfe, 

And trace the fmooth Clitumnus to his fource ; 

To fee the Mincia draw its wat’ry llore 
Through the long windings of a fruitful fhore. 

And hoary Albula’s infeCted tide 

O’er the warm bed of fmoking fulphur glide ! 

Fir’d with a thoufand raptures, I furvey 
Eridanus thro’ fiow’ry meadows ftray, 

The king of floods! that, rolling o’er the plains. 

The tow’ring Alps of half their moillure drains. 

And proudly fwoln with a whole winter’s fnows, 

Diflributes wealth and plenty where he flows. 

Sometimes, mifguided by the tuneful throng, 

I look for llreams immortaliz’d in fong, 

That loft in filence and oblivion lie, 

(Dumb are their fountains and their channels dry ) 

Yet run for ever by tbe mufe’s Skill, 

And in the fmooth defeription murmur flill. 

Sometimes to gentle Tiber I retire. 

And the fam’d river’s empty fhores admire, 

That, deftitute of ftrength, derives its courfe 
From thirfty urns, and an unfruitful fource; 

Yet fung fo often in poetic lays, 

With fcorn the Danube and the Nile furveys ; 

So high the deathlefsmufe exalts her theme ! 

Such was the Boyn, a poor inglorious ftream. 

That in Hibernian vales obfeurely llray’d, 

And unobferv’d in wild meanders play’d ; 

Till, by your lines, and Naifau’s fword renown’d. 

Its rifing billows through the world refound, 

Where’er the hero’s godlike aCts can pierce, 

Or where tbe fame of an immortal verfe. 

O cou’d the mufe my ravifh’d breaft infpire 
With warmth like yours, and raife an equal fire, 

Unnumber’d beauties in my verfe fhould fttine, 

And Virgil’s Italy fhould yield to mine! 

See how the golden groves around me fmile. 

That fliun thecoafts of Britain’s ftormy ifle, 

Or when transplanted and preferv’d with care, 

Curfe the cold clim-e, and ftarve in northern air. 

Here kindly warmth their mounting juice ferments 
To nobler taftes, and mere exalted Scents: 

Ev’n the rough rocks with tender myrtles bloom. 

And trodden weeds fend out a rich pet fume. 
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Epiftle, Bear me, fome god, to Baia’s gentle feats, 

~- Or cover me in Umbria’s green retreats; 

Where weftern gales eternally refide, 

And all the feafons lavifli all their pride : 

Blofloms, and fruits, and flow’rs together rife, 

And the whole year in gay confufion lies. 

Immortal glories in my mind revive, 

And in my foul a thoufand paffions drive, 

When Rome’s exalted beauties I defcry 
Magnificent in piles of ruin lie. 

An amphitheatre’s amazing height 
Here fills my eye with terror and delight. 

That on its public {hows unpeopled Rome, 

And held uncrowded nations in its womb : 

Here pillars rough with fculpture pierce the fkies ; 
And here the proud triumphal arches rife, 

Where the olu Romans deathlefs adts difplay’d, 

Their bafe degenerate progeny upbraid : 

Whole rivers here forfake the fields below, 

And wond’ring at their height thro’ airy channels flow. 

Still to new l'cenes my wand’ring mufe retires; 

And the dumb fhow of breathing rocks admires ; 
Where the fmooth chifl'el all its force has fliown, 

And foften’d into flefti the rugged ftone. 

Infolemn filence, a majeftic band. 

Heroes, and gods, and Roman confuls ftand. 

Stern tyrants, whom their cruelties renown, 

And emperors in Parian marble frown ; 

While the bright dames, to whom they humbly fil’d. 
Still fhow the charms that their proud hearts fubdu’d. 

Fain would I Raphael’s godlike art rehearfe, 

And (how th’ immortal labours in my verfe, 

Where from the mingled ftrength of fhade and light 
A new creation rifes to my fight, 

Such heav’nly figures from his pencil flow. 

So warm with life his blended colours glow. 

From theme to theme with fecret pleafure toft, 
Amidft the foft variety I’m loft. 

Here pleafing airs my ravifh’d foul confound 
With circling notes and labyrinths of found ; 

Here domes and temples rife in diftant views, 

And opening palaces invite my mufe. 

How has kind heav’n adorn’d the happy land, 

And fcatter’d bleffings with a wafteful hand ! 

But what avail her unexhaufted {lores, 

Her blooming mountains, and her funny fhores, 

Witli all the gifts that heav’n and earth impart. 

The fmiles of nature, and the charms of art, 

While proud oppreflion in her valleys reigns, 

And tyranny ufurps her happy plains ! 

The poor inhabitant beholds in vain 

The red’ning orange and the fwelling grain : 

Joylefs he fees the growing oils and wines, 

And in the myrtle’s fragrant fhade repines ; 

Starves, in the midft of nature’s bounty curft, 

And in the loaded vineyard dies for thirft. 

O liberty thou goddefs heav’nly bright, 

Profufe of blifs, and pregnant with delight! 

Eternal pleafures in thy prefence reign,' 

Ar.d finding plenty leads thy wanton train; 

Eas’d of her load, fubjedion grows more light, 

Ar.d poverty looks cheerful in thy light; 

Thou mak’il the gloomy face of nature gay, 

Giv’ft beauty to the fun, and pleafure to the day. 
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Thee, goddefs, thee, Britannia’s ifle adores; EP lf>le ‘ , 

How has {he oft exhaufted ail her {lores, 

How oft in fields of death thy prefence fought, 

Nor thinks the mighty prize too dearly bought! 

On foreign mountains may the fun refine 
The grape’s foft juice, and mellow it to wine, 

With citron groves adorn a diftant foil, 

And the fat olive fwell with floods of oil: 

We envy not the warmer clime, that lies 
In ten degrees of more indulgent /kies, 

Nor at the coarfenefs of our heav’n repine, 

Tho’ o’er our heads the frozen Pleiads ftiinc : 

’Tis liberty that crowns Britannia’s ifle, ffinile. 

And makes her barren rocks and her bleak mountains 
Others with tow’ring piles may pleafe the fight, 

And in their proud afpiring domes delight 5 
A nicer touch to the ftretch’d canvas give, 

Or teach their animated rocks to live : 

’Tis Britain’s care to watch o’er Europe’s fate. 

And hold in balance each contending (late, 

To threaten bold prefumptuous kings with war, 

And anfwer her afflidted neighbour’s pray’r. 

The Dane and Swede, rous’d up by fierce alarms, 

Blefs the wife condudt of her pious arms : 

Soon as her fleets appear, their terrors ceafe, 

And all the northern world lies hufli’d in peace. 

Th’ ambitious Gaul beholds with fecret dread 
Her thunder aim’d at his afpiring head, 

And fain her godlike fons would difunite 
By foreign gold, or by domeftic fpite ; 

But drives in vain to conquer or divide, 

Whom Naffau’s arms defend and counfels guide. 

Fir’d with the name, which I fo oft have found 
The diftant climes and diiPrent tongues refound, 

I bridle in my draggling mufe with pain. 

That longs to launch into a bolder (train. 

But I’ve already troubled you too long, 

Nor dare attempt a more advent’rous fong; 

My humble verfe demands a fofter theme, 

A painted meadow or a purling dream ; 

Unfit for heroes ; whom immortal lays, 

And lines like Virgil’s, or like yours, fhould praife. 

There is a fine {pirit of freedom, and love of liberty, 
difplayed in the following letter from Lord Lyttleton 
to Mr Pope; and the meffage from the (hade of Virgil, 
which is truly poetical, and juftly preceptive, may prove 
an ufeful leffon to future bards. 

From Rome, 1730. 153. 

Immortal bard ! for whom each mufe has wove Lyttleton. 
The faireft 'garlands of the Aonian grove ; 

Preferv’d, our drooping genius to reftore, 

When Addifon and Congreve are no more ; 

After fo many liars extin<5l in night, 

The darken’d age’s lad remaining light! 

To thee from Latian realms this verfe is writ, 

Infpir’d by memory of ancient wit: 

For now no morethefe climes their influence boaft, 

Fall’n is their glory, and their virtue loll; 

From tyrants, and from priefts, the mules fly. 

Daughters of reason and of liberty. 

Nor Baise now nor Umbria’s plain they love, 

Nor on the banks of Nar or Mincia rove ; 

To Thames’s flow’ry borders they retire, 

And kindle in thy bread the Roman fire. 

Khz 


So 
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Bpiftle. So in the {hades, where cheer'd with fummer rays 
v Melodious linnets warbled fprightly lays. 

Soon as the faded, falling leaves complain 
Of gloomy winter’s inaufpicious reign, 

No tuneful voice is heard of joy or love. 

But mournful filence faddens all the grove. 

Unhappy Italy ! whofe alter’d date 
Has felt the wortt feverity of fate : 

Not that barbarian hands her fafces broke, 

And bow’d her haughty neck beneath their yoke ; 

Nor that her palaces to earth are thrown. 

Her cities defert, and her fields unfown; 

But that her ancient fpirit is decay’d, 

That facred wifdom from her bounds is fled, 

That there the fource of fcience flows no more, 

Whence its rich ftreams fupply’d the world before. 

Illuftrious names ! that once in Latium fhin’d, 

Born to inftruft and to command mankind; 

Chiefs, by whofe virtue mighty Rome was rais’d. 

And poets, who thofe chiefs fublimely prais’d ! 

Oft I the traces you have left explore, 

Your allies vifit, and your urns adore ; 

Oft kifs, with lips devout, fome mould’ring Hone, 

With ivy’s venerable fhade o’crgrown ; 

Thofe hallow’d ruins better pleas’d to fee. 

Than all the pomp of modern luxury. 

As late on Virgil’s tomb frelh flow’rs I tlrow’d. 

While with th’ infpiring mufemy bofom glow’d. 
Crown’d with eternal bays, my ravifh’d eyes 
Beheld the poet’s awful form arife : 

Stranger, he faid, whofe pious hand has paid 
Thefe grateful rites to my attentive fhade, 

When thou (halt breathe thy happy native air. 

To Pope this meflage from his matter bear. 

Great bard, whofe numbers I myfelf infpir?. 

To whom I gave my own harmonious lyre, 

If high exalted on the throne of wit. 

Near me and Homer thou afpire to fit, 

No more let meaner fatire dim the rays 
That flow majeftic from thy noble bays. 

In all the flow’ry paths of Pindus ftray : 

But fhun that thorny that unpleafing way; 

Nor, when each foft engaging mufe is thine, 

Addrefs the leatt attradive of the nine. 

Of thee more worthy were the talk to raife 
A lading column to thy country’s praife, 

To fing the land which yet alone can boaft 
That liberty corrupted Rome has loft ; 

Where fcience in the arms of peace is laid. 

And plants her palm beneath the olive’s fhade. 

Such was the theme for which my lyre I ftrung 
Such was the people whofe exploits I fung; 

Brave, yet refin’d, for arms and arts renown’d, 

With diff’rent bays by Mars and Phoebus crown’d, 
Dauntlefs oppofeis of tyrannic fway. 

But pleas’d a mild Augustus to obey. 

If thefe commands fubmiffive thou receive. 

Immortal and unblam’d thy name fliall live. 

Envy to black Cocytus fliall letire, 

And howl with furies in tormenting fire ; 

Approving time fhall confecrate thy lays, 

And join the patriot’s to the poet’s praife. 

The following letter from Mr Philips to the earl of 
Dorfet is entirely defcriptive ; but is one of thofe defcrip- 
tiens which will be ever lead with delight. 
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Copenhagen , March 9, 1709. Kpiftle. 
From frozen climes, and endlefs trails of fnow, ' 

From ftreams which northern winds forbid to flow, Philips, 
What prefent fhall the mufe to Dorfet bring, and 

Or how, fo near the pole, attempt to fing ? 

The hoary winter here conceals from fight 
All pleafmg objeds which to verfe invite. 

The hills and dales, and the delightful woods. 

The flow’ry plains, and filver-ftreaming floods, 

By fnow difguis’d, in bright confufion lie, 

And with one dazzling wafte fatigue the eye. 

No gentle breathing breeze prepares the fpring, 

No birds within the defert region fing : 

The fhips, unmov’d, the boift’rous winds defy. 

While rattling chariots o’er the ocean fly. 

The vaft Leviathan wants room to play, 

And fpout his waters' in the face of day : 

The ftarving wolves along the main fea fprowl. 

And to the moon in icy valleys howl. 

O’er many a Aiming league the level main 
Here fpreads itfelf into a glaffy plain : 

There folid billows of enormous fize, 

Alps of green ice, in wild diforder rife. 

And yet but lately have I feen, ev’n here. 

The winter in a lovely drefs appear. 

Ere yet the clouds let fall the treafur’d fnow, 

Or winds began through hazy fkies to blow. 

At ev’ning a keen eaftern breeze arofe, 

And the defcending rain unfully’d froze; 

Soon as the filent fhades of night withdrew. 

The ruddy morn difclos’d at once to view 
The face of nature in a rich difguife, 

And brighten’d ev’ry objeft to my eyes : 

For ev’ry fhrub, and ev’ry blade of grafs. 

And ev’ry pointed thorn, feem’d wrought in glafs j 
In pearls and rubies rich the hawthorns fhow. 

While through the ice the crimfon berries glow. 

The thick fprung reeds, which watery marfhes yield. 

Seem’d polifh’d lances in a hoftile field. 

The flag in limpid currents with furprife, 

Sees cryflal branches on his forehead rife : 

The fpreading oak, the beech, and tow’ring pine, 

Glaz’d over, in the freezing jether fliine. 

The frighted birds the rattling branches fhun, 

Which wave and glitter in the diftant fun. 

When if a fudden guft of wind arife. 

The brittle foreft into atoms flies. 

The crackling woods beneath the tempeft bends, 

And m a fpangled fhower the profpedt ends: 

Or, if a fouthern gale the region warm, 

And by degrees unbend the wint’ry charm, 

The traveller a miry country fees. 

And journey fad beneath the dropping trees: 

Like fome deluded peafant Merlin leads 

Thro’ fragrant bow’rs and through delicious meads. 

While here enchanted gardens to him rife, 

And airy fabrics there attradl his eyes, 

His wandering feet the magic paths purfue, 

And while he thinks the fair illufion true, 

The tracklefs fcenes difperfe in fluid air, 

And woods, and wilds, and thorny ways appear; 

A tedious road the weary wretch returns,. 

And as he goes, the tranfient vifion mourns. 

The great ufe of medals is properly defcribed in the 
enfuing elegant epiftle from Mr Pope to Mr Addifon ; 

and 
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Epiftle* 
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Epiftle. and the extravagant paiTion which fome people enter- 

■'-“ tain only for the colour of them, is very agreeably and 

very juftly ridiculed. 

i?4 

Pope. See the wild wade of all devouring years! 

How Rome her own fad fepulchre appears ! 

With nodding arches, broken temples fpread ! 

The very tombs now vanifh like their dead ! 

Imperial wonders rais’d on nations fpoil’d, 

Where mix’d with Haves the groaning martyr toil’d ! 
Huge theatres, that now unpeopled woods. 

Now drain’d a diftant country of her floods ! 

Fanes which admiring gods with pride furvey. 

Statues of men, fcarce lefs alive than they ! 

Some felt the filent ftroke of mould’ring age. 

Some hoftile fury, fome religious rage : 

Barbarian blindnefs, Chriftian zeal confpire, 

And papal piety, and Gothic fire. 

Perhaps, by its own ruin fav’d from flame, 

Some bury ’d marble half preferves a name : 

That name the learn’d with fierce difputes purfue. 

And give to Titus old Vefpafian’s due. 

Ambition figh’d : She found it vain to truft 
The faithkfs column and the crumbling bull; 

Huge moles, whofe fhadow ftretch’d from Ihore to fhore, 
Their ruins perifli’d, and their place no more ! 
Convinc’d, (he now contrafts her vaft defign, 

And all her triumphs fhrink into a coin. 

A narrow orb each crowded conquelt keeps. 

Beneath her palm here fad Judea weeps ; 

Now fcantier limits the proud arch confine, 

And fcarce are feen the proftrate Nile or Rhine ; 

A fmall Euphrates through the piece is roll’d, 

And little eagles wave their wings in gold. 

The medal, faithful to its charge of fame. 

Through climes and ages bears each form and name : 
In one fhort view fubje&ed to our eye, 

Gods, emp’rors, heroes, fages, beauties, lie. 

With ftiarpen’d fight pale antiquaries pore, 

Th’ infeription value, but the rull adore. 

This the blue varnilh, that the green endears. 

The facred rufl of twice ten hundred years ! 

To gain Prefcennius one employs his fchemes. 

One grafps a Cecrops in ecftatic dreams. 

Poor Vadius, long with learned fpleen devour’d. 

Can tafte no pleafure fince his Ihield was fcour’d : 

And Curio, reftlefs by the fair one’s fide, 

Sighs for an Otho, and negledts his bride. 

Their’s is the vanity, the learning thine : 

Touch’d by thy hand, again Rome’s glories fliine; 

Her gods and god-like heroes rife to view. 

And all her faded garlands bloom anew. 

Nor blufli thefe ftudies thy regard engage; 

Thefe pleas’d the fathers of poetic rage ; 

The verfe and fculpture bore an equal part. 

And art reflected images to art. 

Oh when fhall Britain, confcious of her claim. 

Stand emulous of Greek and Roman fame ? 

In living medals fee her wars enroll’d. 

And vanquifh’d realms fupply recording gold ? 

Here, rifing bold, the patriot’s honeftface; 

There, warriors frowning in hiftoric brafs ? 

Then future ages with delight fhall fee 
How Plato’s, Bacon’s, Newton’s, looks agree ; 

Or in fair feries laurell’d bards be fhown, 

A Virgil there, and here an Addifon. 
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Then fhall thy C raggs (and let me call him mine) 

On the caft ore, another Pollio dune; 

With afpedt open fhall ereft his head, 

And round the orb in lading notes be read, 

“ Statefman, yet friend to truth ! of foul fincere, 

“ In aftion faithful, and in honour clear; 

“ Who broke no promife, ferv’d no private end, 

“ Who gain’d no title, and who loft no friend ; 

“ Ennobled by bimfelf, by all approv’d, 

“ Prais’d, wept, and honour’d, by the inufe he lov’d.” 

We have already obferved, that tire eflential, and 
indeed the true chara&eriftic of epiftolary writing, is 
eafe; and on this account as well as others, the fol¬ 
lowing letter from Mr Pope to Mifs Blount is to he ad¬ 
mired. 

To Mifs Blount, on her leaving the Town after tie Co¬ 
ronation. 

As fome fond virgin, whom her mother’s care 
Drags from the town to wholefome country air ; 

Juft when (he learns to roll a melting eye, 

And hear a fpark, yet think no danger nigh; 

From the dear man unwilling fhe muft fever. 

Yet takes one kifs before fhe parts for ever: 

Thus from the world fair Zephalinda flew. 

Saw others happy, and with fighs withdrew : 

Not that their pleafures caus’d her difeontent; 

She figh’d, not that they ftay’d, but that fhe went. 

She went, to plain-work, and to purling brooks, 
Old-faflfion’d halls, dull aunts, and croaking rooks: 
She went from op’ra, park, affembly, play, 

To morning-walks, and pray’rs three hours a-day; 

To part her time twixt reading and bohea, 

To mufe, .and fpill her folitary tea, 

Or o’er cold coffee trifle with the fpoon, 

Count the flow clock, and dine exaift at noon ; 

Divert her eyes with pictures in the fire. 

Hum half a tune, tell ftories to the ’fquire ; 

Up to her godly garret after feven, 

There flarve and pray, for that’s die way to beav’n. 

Some ’fquire, perhaps, you take delight to rack ; 
Whofe game is whifk, whofe treat’s a toaft in fack ; 
Who vifits with a gun, prefents you birds, 

Then gives a fmacking bufs, and cries,—no words! 

Or with his hound comes hollowing from the liable, 
Makes love with nods, and knees beneath a table; 
Whofe laughs are hearty, tho’ his jells are coarfe. 

And loves you bell of all things—but his horfe. 

In fome fair ev’ning, on your elbow laid, 

You dream of triumphs in the rural lhade; 

In penfive thought recall the fancy’d feene. 

See coronations rife on every green; 

Before you pafs th’ imaginary fights 
Of lords, and earls, and dukes, and garter’d knights. 
While the fpread fan o’er fhades your clofing eyes : 
Then give one flirt, and allthevifion flies. 

Thus vanilh feeptres, coronets and balls. 

And leave you in lone woods or empty walls i 
So when your Have, at fome dear idle time, 

(Not plagu’d with head-achs, or the want of rhyme) 
Stands in the ftreets, abllradted from the crew. 

And while he feems to lludy, thinks of yon ; 

Juft when his fancy points your fprightly eyes, 

Or fees the blulh of foft Parthenia rife, 


Gay 
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Gay pats my (boulder, and you vanifti quite, 

Streets, chairs, and coxcombs, rulh upon my fight ? 
Vex’d to be ftill in town, I knit my brow, 

Look four, and hum a tune, as you may now. 

Sect. VII. Of Defcriptive Poetry. 

Descriptive poetry is of univerfal ufe, fince there 
is nothing in nature but what may be deferibed. As 
'poems of this kind, however, are intended more to de¬ 
light than to inftrudt, great care Ihould be taken to 
make them agreeable. Defcriptive poems are made beau¬ 
tiful by fimiles properly introduced, images of feigned 
perfons, and allufions to ancient fables or hiftorical fadls; 
as will appear by a perufal of the bed of thefe poems, 
efpecially Milton’s IJ Allegro and II Penferofo, Den¬ 
ham’s Cooper Hill, and Pope’s Windfor Forejl. Every 
Body being in poffeffion cf Milton’s works, we forbear 
inferting the two former; and the others are too long 
for our purpofe. That inimitable poem, The Seafons, 
by Mr Thomfon, notwithftanding fome parts of it are 
dtdadtic, may be alfo with propriety referred to this 
head. 

Sect. VIII. Of Allegorical Poetry. 

Could truth engage the affedlions of mankind in 
her native and fimple drefs, {he would require no or¬ 
nament or aid from the imagination; but her delicate 
light, though lovely ia itfelf, and dear to the mod dif- 
cerning, does not drike the fenfes of the multitude fo 
as to fecure their efteem and attention : the poets there¬ 
fore dreffed her up in the manner in which they thought 
fhe would appear the mod amiable, and called in alle¬ 
gories and airy difguifes as her auxiliaries in the caufe 
of virtue. 

An allegory is a fable or dory, in which, under the 
difguife of imaginary perfons or things, fonae real adtioa 
or inftrudtive moral is conveyed to the mind. Every 
allegory therefore has two fenfes, the one literal and the 
other mydical; the fird has been aptly enough com¬ 
pared to a dream or vifion, of which the lad is the true 
meaning or interpretation. 

From this definition of allegorical poetry the reader 
will perceive that it gives great latitude to genius, and 
affords fuch a boundlefs fcope for invention, that the 
poet is allowed to foar beyond all creation ; to give life 
and action to virtues, vices, pafiions, difeafes, and na¬ 
tural and moral qualities ; to raife floating iflands, en¬ 
chanted palaces, caftles, See. and to people them with 
the creatures of his own imagination. 

The poet’s eye, in a fine frenzy rolling, 

Doth glance from heav’n to earth, from earth to heav’n; 
And, as imagination bodies forth 
The forms of things unknown, the poet’s pen 
Turns them to (hape, and gives to airy nothing 
A local habitation and a name. Shakespeare. 

But whatever is thus rais’d by the magic of his 
mind mud be vifionary and typical,and the mydical fenfe 
mud appear obvious to the reader, and inculcate fome 
moral or ufeful lelfan in life ; otherwife the whole will 
be deemed rather the effedts of a didempered brain, than 
the productions of real wit and genius. The poet, like 
Jafon, may fail to parts unexplored, but will meet with 
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no applaufe if he returns without a golden fleece; for Allegorical 
thefe romantic reveries would be unpardonable but for 
the mydical meaning and moral that is thus artfully and 
agreeably conveyed with them, and on which account 
only the allegory is indulged with a greater liberty than 
any other fort of wt iting. 

The ancients judly confidered this fort of allegory as 
the m"d effential part of poetry ; for the power of rai- 
fing images of things not in being, giving them a fort 
of life and adtion, and prefenting them as it were before 
the eyes, was thought to have fomething in it like cre¬ 
ation : but then, in fuch compofitions, they always ex- 
pedled to find a meaning couched under them of confe- 
quence; and we may reafonably conclude, that the al¬ 
legories of their poets would never have been handed 
down to us, had they been deficient in this refpedt. Js g 

As the fable is the part immediately offered to the Effentiali 
reader’s confideration, and intended as an agreeable ve- °f a j»ft 
hide to convey tue moral, it ought to be bold, lively, 
and furprifing, that it may excite curiofity and fupport 
attention ; for if the fable be fpiritlefs and barren of in¬ 
vention, the attention will be difengaged, and the mo¬ 
ral, however ufeful and important in itfelf, will be little 
regarded. 

There muff likewife be a juftnefs and propriety in 
the fable, that is, it muff be clofely connected with the 
fubjedl on w'hich it is employed; for notwithftanding 
the boundlefs compafs allowed the imagination in thefe 
writings, nothing abfurd or ufelefs is to be introduced. 

In epic poetry fome things may perhaps be admitted 
for no other reafon but to furprife, and to raife what is 
called the wonderful; which is as neceflary to the epic 
as the probable : but in allegories, however wild and ex¬ 
travagant the fable and the perfons introduced, each 
muft correfpond with the fubjedt they are applied to, 
and, like the members of a well-written fimile, bear a 
due proportion and relation to each other : for we are 
to confider, that the allegory is a fort of extended or 
rather multiplied fimile, and therefore, like that, fhould 
never lofe the fubjedt it is intended to illuftrate. Whence 
it will appear, that genius and fancy are here infufficient 
without the aid of tafte and judgment: thefe firft, in¬ 
deed, may produce a multitude of ornaments, a wilder- 
nefs of fweets ; but the laftmuft be employed to accom¬ 
modate them to reafon, and to arrange them fo as to 
produce pleafure and profit. 

But it is not fufficient that the fable be correfpondent 
with the fubjedl, and have the properties above deferi¬ 
bed ; for it muft alfo be confident with itfelf. The 
poet may invent what ftory he pleafes, and form any 
imaginary beings that his fancy fhallfuggeft ; but here, 
as in dramatic writings, when perfons are once intro¬ 
duced, they muft be lupported to the end, and all fpeak 
and adt in character : for notwithftanding the general 
licence here allowed, fome order muft be obferved ; 
and however wild and extravagant the charadters, they 
Ihould not be abfurd. To this let me add, that the 
whole muft be clear and intelligible; for the “ fable 
(as Mr Hughes obferves) being deiigned only todothe 
and adorn the moral, but not to hide it, ihould re- 
femble the draperies we admire in fome of the ancient 
ftatues, in which the fi Ids are not too many nor to-» 
thick, but fo judicioufly ordered, that the fliape and 
beauty of the limbs may be feen through them.”— 

But this will more obvioufly appear from a perufal of 
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Allegorical the bell conipofitions of the clafs: fhch as Spencer’s 

--“** Fairy Queen, Thomfon’s Caftle of Indolence, Addilon 

and Johnfon’s beautiful allegories in the Speftator and 
Rambler, &c. &c. 

The word allegory has been nfed in a more extenfive 
fenfe than that in which we have here applied it; for 
all writings, where the moral is conveyed under the co¬ 
ver of borrowed characters andaftions, by which other 
characters and actions (that are real) aie reprefented, 
have obtained the name of allegories; though the fable 
or llory contains nothing that is vifionary or romantic, 
but is made up of real or hiftorical perfons, and of ac¬ 
tions either probable or poflible. But thefe writings 
fhould undoubtedly be diftinguilhed by fome other name, 
becaufe the literal fenfe is confident with right reafon, 
and may convey an ufeful moral, and fatisfy the reader, 
without putting him under the neceffity of feeking for 
another. 

Some of the ancient critics, as Mr Addifon obferves, 
were fond of giving the works of their poets this fecond 
or concealed meaning, though there was no apparent 
neceffity for the attempt, and often but little lhow of 
reafon in the application. Thus the Iliad and Odyffey 
of Homer are faid to be fables of this kind, and that 
the gods and heroes introduced are only the affeftions 
of the mind reprefented in a viftble fhape and character. 
They tell us, fays he, that Achilles in the firft Iliad 
reprefents anger, or the irafcible part of human nature: 
that upon drawing his fword againft his fuperior, in a 
full affembly, Pallas (which, fay they, is another name 
for reafon) checks and advifes him on the occafion, and 
at her firft appearance touches him upon the head ; that 
part of the man being looked upon as the feat of reafon. 
Jn this fenfe as Mr Hughes has well obferved, the 
whole oEneis of Virgil may be faid to be an allegory, 
if you fuppofe oEneas to reprefent Auguftus Ctefar, 
and that his conducting the remain's of his countrymen 
from the ruins of Troy, to anew fet^lementin Italy, is 
an emblem of Auguftus’s forming a new government 
out of the ruins of the ariftocracy, and eitablilhing the 
Romans, after the confufion of the civil war, in a 
peaceable and flourifhing condition. However ingeni¬ 
ous this coincidence may appear, and whatever defign 
Virgil had in view, he has avoided a particular and di- 
reft application, and fo conducted his poem, that it is 
perfeCt without any allegorical interpretation ; for whe¬ 
ther we confider oEneas or Auguftus as the hero, the 
morals contained are equally inftruCtive. And indeed it 
feems abfurd to fuppofe, that becaufe the epic poets 
have introduced fome allegories into their works, every 
thing is to be underftood in a myftieal manner, where 
the fenfe is plain and evident without any fuch appli¬ 
cation. Nor is the attemptthat Talfomade to turn his 
Jerufalem into a myftery, any particular recommenda¬ 
tion of the work: for notwithftanding he tells us, in what 
is called the allegory , printed with it, that the Chriftian 
army reprefents man, the city of Jerufalem civil happi- 
nefs, Godfrey the underftanding, Rinaldo and Tancred 
the other powers of the foul, and that the body is ty¬ 
pified by the common foldiers and the like; yet the 
reader will find himfelf as little delighted as edified by 
the explication: for the mind has little pleafure in an 
allegory that cannot be opened without a key made by 
the hand of the fame artift ; and indeed every allegory 
that is fo dark, and, as it were, inexplicable, lofes its 
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veryeffence, and becomes an enigma or riddle, that is Allegorica l 
left to be interpreted by every etude imagination. Ic ^ 

This laft fpecies of writing, whether called an alle- The anci- 
gory, or by any other name, is not lefs eminent and ent par.;- 
ufjfuf; for the introducing of real or hiftorical perfons hie. 
may not abridge or leffcn either our entertainment or 
inftruClion. In thefe conipofitions we often meet with 
an uncommon moral conveyed by the fable in a new 
and entertaining manner ; or with a known truth fo 
artfully decorated, and placed in fuch a new and beau¬ 
tiful light, that we are amazed how any thing fo charm¬ 
ing and ufeful fhould fo long have efcaped our obferva- 
tion. Such, for example, are many of Johnfon’s pieces 
publifhed in the Rambler under the title of Eajlern Sto~ 
rtes, and by Hawkefworth in the Adventurer. 

The ancient parables are of this fpecies of writing : 
and it is to be obferved, that thofe in the New Tefta- 
ment have a moft remarkable elegance and propriety ; 
and are the moft ftriking, and the moft inftruftive, 
for being drawn from objects that are familiar.—The 
more ftriking, becaufe, as the things are feen, the mo¬ 
ral conveyed becomes the objeft of our fenfes, and re¬ 
quires little or no refleftion :—the more inftruftive 
becaufe every time they are feen, the memory is awa¬ 
kened, and the fame moral is again exhibited with 
pleafure to the mind, and accuftoms it to reafon and 
dwell on the fubjeft. So that this method of inftruc- 
tion improves nature, as it were, into a book of life ; 
fince every thing before us may be fo managed, as to 
give leffons for our advantage. Our Saviour’s parables 
of the fower and the feed, of the tares, of the muftard- 
feed, and of the leaven (Matthew xiii.), are all of this 
kind, and were obvioufly taken from the harveft juft 
ripening before him ; for his difciples plucked the ears of 
corn and did eat , rubbing them in their hands • See the 
articles Allegory, and Metaphor and Allegory , in 
the general alphabet. 

Sect. IX Of Fables. 
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No method of inftruftion has been more ancient, The apo - 
more univerfal, and probably none more effedtual, than or 
that by apologue or fable. In the firft ages, amongft 
a rude and fierce people, this perhaps was the only 
method that would have been borne; and even fince 
the progrefs of learning has fumilhed other helps, the 
fable, which at firft was ufed through neceffity, is re¬ 
tained from choice, on account of the elegant happi- 
nefs of its manner, and the refined addrefs with which, 
when well condufted, it infinuates its moral. 

As to the aftors in this little drama, the fabulift has 
authority to prefs into his fervice every kind of exift- 
ence under heaven ; not only beafts, birds, infers, and 
all the animal creation ; but flowers, fhrubs, trees, and 
all the tribe of vegetables. Even mountains, folds, mi¬ 
nerals, and the inanimate works of nature, difeourfe ar¬ 
ticulately at his command, and aft the part which he 
affigns them. The virtues, vices, and every property 
of beings, receive from him a local habitation and a 
name. In Ihort he may perfonify, beftow life, fpeech, 
and aftion, on whatever he thinks proper. 

It is eafy to imagine what a fource of novelty and 
variety this muft open to a genius capable of concei¬ 
ving and of employing thefe ideal perfons in a proper 
manner; what an opportunity it affords him to-diver- 

fify 
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Of lal.les. f,fy his images, and to treat the fancy with changes 
' v ”” of objects, while he (Lengthens the underftanding, or 
regulates the paflioir, by a fucceffion of truths. To 
raife beings like thefe into a ftate of aCtion and intel¬ 
ligence, gives the fabulift an undoubted claim to that 
161 firft character of the poet, a creator. 

Rules for When thefe perfons are once raifed, we mud care- 
ftrttCHon en j°' n them proper tafics, and affign them fenti- 

r * 10 ‘ ments and language luitable to their feveral natures 
and refpeCtive properties. A raven fhould not be ex¬ 
tolled for her voice, nor a bear be reprefehted with an 
elegant fhape. It were a very obvious inftance of ab- 
furdity, to paint a hare cruel, or a wolf compaffion- 
ate. An afs were but ill qualified to be general of 
an army, though he may well enough ferve, perhaps, 
for one of the trumpeters. But fo long as popular 
opinion allows to the lion magnanimity, rage to the 
tiger, drength to the mule, cunning to the fox, and 
buffoonery to the monkey ; why may not they fupport 
the characters of an Agamemnon, Achilles, Ajax, 
Ulyffes, and Therfites ? The truth is, when moral 
adtions are with judgment attributed to the brute crea¬ 
tion, we fcarce perceive that nature is at all violated 
by the fabulift. He appears at moft to have only 
tranflated their language. His lions, wolves, and foxes, 
behave and argue as thofe creatures would, had they ori¬ 
ginally been endowed with the human faculties of fpeech 
and reafon. 

But greater art is yet required whenever we perfo- 
nify inanimate beings. Here the copy fo far deviate!? 
from the great lines of nature, that, without the niceft 
care, reafon will revolt againft the fiCHon. However, 
beings of this fort, managed ingenioufly arid with ad- 
drefs, recommend the fabulift’s invention by the grace 
of novelty and of variety. Indeed the analogy between 
things natural and artificial* animate and inanimate, is 
often fo very ftriking, that we can* with feeming pro¬ 
priety, give paffions and fentiments to every individual 
part of exiftence. Appearance favours the deception. 
The vine may be enamoured of the elm; her embraces 
teftify her paffion. The fwelling mountain ma'y, na¬ 
turally enough, be delivered of a moufe. The gourd 
may reproach -the pine, and t-he fky rocket infult the 
ftars. The ax rriay folicit a new handle of the foreft j 
and the moon, in her female character, requeft a fa- 
fhionable garment. Here is nothing incongruous; 
nothing that fhocks the reader with impropriety. On 
the other hand, were the ax to defire a periwig, and 
the moon petition for a new pair of boots, probability 
would then be violated, and the abfurdity become too 
glaring. 

The moll beautiiul fables that ever were invented 
may be disfigui ed by the language in which they are 
clothed. Of this poor iEfop, in fome of his Englilh 
The proper drefles, affords a melancholy proof. The ordinary ftyle 
ftyle of of fable fhould be familiar, but alfo elegant, 
fable. The familiar, fays Mr La Motte, is the general 

tone or accent of fable. It was thought fufficient, on 
its firft appearance, to lend the animals our moft com¬ 
mon language. Nor indeed have they any extraordi¬ 
nary pretenfions to the fublime ; it being requifite they 
(hould fpeak with the fame fimplicity that they be¬ 
have. 

The familiar alfo more proper for infinuation than 
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the elevated; this being the language of reflection, OfFablei. 

as the fo:mer is the voice of fentiment. We guard 1 v " 

ourfelves againft the one, but lie open to the other ; 
and inftruCfion will always the moft effectually fway 
us, when it appears leaft jealous of its rights and pri¬ 
vileges * 

The familiar ftyle, however, that is here required, 
notwithftanding that appearance of eafe which is its 
character, is perhaps more difficult to write than the 
more elevated or fublime. A writer more readily per¬ 
ceives when he has rifen above the common language, 
than he perceives, in fpeaking this language, whether 
he has made the choice that is moft fuitable to the oc- 
cafion : and it is, neverthelefs, upon this happy choice 
that all the charms of the familiar depend. Moreover, 
the elevated ftyle deceives and feduces, although it be 
not the beft chofeu ; whereas the familiar can procure 
itfelf no fort of refpeCt, if it be not eafy, natural, juft, 
delicate, and unaffected. A fabulift muft therefore 
beftow great attention upon his ftyle ; and even labour 
it fo much the more that it may appear to have coft him 
no pains at all. 

The authority of Fontaine juftifies thefe opinions in 
regard to ftyle. His fables are perhaps the beft ex¬ 
amples of the genteel familiar, as Sir Roger L’Eftrange 
affords the grofleft of the indelicate afld low. When 
we read that “ while the frog and the moufe were dis¬ 
puting it at fwords-point, down comes a kite powder¬ 
ing upon them in the interim, and gobbets up both 
together to part the frayand “ where the fox 
reproaches a bevy of jolly goffipping wenches making 
merry over a difh of pallets, that if he but peeped in¬ 
to a hen-rooft, they always made a bawling with their 
dogs and their baftards; while you yolirfelves (fays 
he) can lie fluffing your guts with your hens and capons, 
arid not a word of the pudding This may be fami¬ 
liar ; but it is alfo coarfe and vulgar, and cannot fail 
to difguft a reader that has the leaft degree of tafte or 
delicacy. 

The ftyle of fable then muft be fimple and familiar ; 
and it muft likewife be correct and elegant. By the 
former, we mean, that it fhould not be loaded with 
figure and metaphor ; that the difpofition of words be 
natural, the turn of fentences eafy, and their con- 
ftruCtion unembarrafled. By elegance, we would ex¬ 
clude all coarfe and provincial terms ; all affeCted and 
puerile conceits; all obfolete and pedantic phrafes. To 
this we we would adjoin, as the word perhaps im¬ 
plies, a certain finifhing polifh, which gives a grace 
and fpirit to the whole; and which, though it have 
always the appearance of nature, is almoft ever the effeCt 
of art. 

But notwithftanding all that has been faid, there 
are fome occafions on which it is allowable, and even 
expedient, to change the ftyle. The language of a 
fable muft rife or fall in conformity to the fubjeCt. A 
lion when introduced in his regal capacity* muft hold 
difeourfe in a ftrain fomewhat more elevated than a 
country moufe. The lionefs then becomes his queen, 
and the heafts of the foreft are called his fubjeCts : a 
method that offers at once to the imagination both the 
animal and the perfon he is defigned to reprefent. A- 
gain, the buffoon-monkey fhould avoid that pomp of 
phrafe, which the owl employs as her beft pretence to 

wifdom, 
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Satire, wifdom. iTnlefs the Ilyle be thus judicioufly varied, 
it will be impoffible to preferve a juft diftindlion of cha- 
li'.cier. 

Defcriptions, at once concifc and pertinent, add a 
grace to fable ; but are then moll happy when inclu¬ 
ded in the adtion : whereof the f..ble of Boreas and the 
Sun affords us an example. An epithet well chofen is 
often a defcription in itlelf; and fo much the more agree¬ 
able, as it the lei's retards us in our purfuit- of the ca- 
taftroph.e. 

Lailly, little llrokes of humour when ariftng natu¬ 
rally from the fubjedt, and incidental refledlions when 
kept in due fubordination to the principal, add a value 
to thefe compolitions. Thefe latter, however, fhould 
be employed vet y fparingly, and with great addrefs; 
be very few, and very Short: it is fcarcely enough that 
they naturally lpring out of the fubjcd; they ihould 
be fuch as to appear neceffary and effential parts of the 
fable. And when thefe embellilhments, pleafrng in 
themfelves, tend to illuflrate the main adion, they 
then afford that namelel's grace remarkable in Fontaine 
and home few others, and which perfons of the bed 
difcernment will more eafily conceive than they can ex¬ 
plain. 

Sect. X. Of Satire. 

163 

Origin of This kind of poem is of very ancient date, and (if 
Satire. we believe Horace) was introduced, by way of inter¬ 
lude, by the Greek dramatic poets in their tragedies, 
to relieve the audience, and take off the force of thofe 
llrokes which they thought too deep and affedirig. In 
thofe fatirical interludes, the fcene was laid in the coun¬ 
try ; and the perfons were rural deities, fatyrs, country 
peafants, and other rallies. 

The firll Tragedians found that ferious Ilyle 
Too grave for their uncultivated age, 

And fo brought wild and naked Satyrs in 

(Whofe motion, words, and fhape, were all a farce) 

As oft as decency would give them leave ; 

Becaufe the mad, ungovernable rout, 

Full of confufion and the fumes of wine, 

Lov’d fuch variety and antic tricks. 

Roscommon’s Horace. 

The fatire we now have is generally allowed to be of 
Roman invention. It was lirfl introduced without the 
decorations of fcenes and adion ; but written in verfes of 
different meafures by Ennius, and afterwards moulded 
into the form we now have it by Lucilius, whom Ho¬ 
race has imitated, and mentions with elleem. This is 
the opinion of moll of the critics, and particularly of 
Boileau, who fays, 

Lucilius led the way, and, bravely bold, 

To Roman vices did the mirror hold ; 

Frottded humble goodnefs from reproach, 

Sbow’d worth on foot, and rafeals in a coach. 

Horace his pleafing wit to this did add, 

That none, uncenfur’d, might be fools or mad : 

And Juvenal, with rhetorician’s rage, 

Scourg’d the rank vices of a wicked age ; 

Tho’ horrid truths thro’ all his labours fhine, 

In what he writes there’s fomething of divine. 

Our fatire, therefore, may be dfftinguifiied into two 
Vol. XV, 
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kinds; the joccfe, or that which makes fporl with vice Sabre, 
and folly, and fets them up to ridicule ; and the fe- v ' 
rious, or that which ueuls in afperity, and is fevere 
and acrimonious. Horace is a perfedt trailer of the 
firll and Juvenal much admired lor the laft. The one 
is facetious, and fmiles: the other is angry, and llurms. 

The foibles of maul ind are the objedt of one ; but 
crimes of a deeper dye have engaged the other. They 
both agree, however, in being pungent and biting : 
and fi i. m a due confideration of the writings of thefe 164 
authors, who are our mailers in this art, we may de- Definition 
fine fatire to be, A free, (and often jocofe) . witty, and lU 
{harp poem, wherein the follies and vices of men are 
lalhed and ridiculed in order to their reformation. Its 
fubjedt is whatever deferves our contempt or abhorrence, 

(including every thing that is ridiculous and abfurd, or 
fcandalous and repugnant to the golden precepts of re¬ 
ligion and virtue.) Its manner is invrdtve ; and its 
end, Jlsame. So that fatire may be looked upon as the 
phyfician of a diftempered mind, which it endeavours 
to cure by bitter and unfavoury, or by pleafant and fa- 
lutary, applications. 165 

A good fatirifb ought to be a man of wit and ad- Qualities 
drefs, fagacity and eloquence. He Ihould alfo have a of a £ 0o<i 
great deal of good-nature, as all the fentiments which 
are beautiful in this way of writing mull proceed from 
that quality in the author. It is good-nature produces 
that difdain of all bafenefs, vice, and folly, which promp's 
the poet to exprefs himfelf with fuch fmartnefs agair.ll 
the errors of men, but without bitternefs to their per¬ 
fons. It is this quality that keeps the mind even, and 
never lets an offence uni'eafonably throw the fatiriil out 
of his character. 

In writing fatire, care fhould be taken that it be 
true and general; that is, levelled at abufes in which 
numbers are concerned : for the perfonal kind of fatire, 
or lampoon, which expofes particular charadters, and 
affedts the reputation of thofe at whom it is pointed, is 
fcarce to be diftinguilhed from fcandal and defamation. 

The poet alfo, whilft he is endeavouring to corredt the 
guilty, muff take care not to ufe fuch exprelfions as 
may corrupt the innocent: he muff therefore avoid all 
obfeene words and images that tend to debafe and mif- 
Iead the mind. Horace and Juvenal, the chief fatirifts 
among the Romans, are faulty in this refpedt, and ought 
to be read with caution. !(-,$ 

The ilyle proper for fatire is fometimes grave and Proper 
animated, inveighing againft vice with warmth and ^y' e °{ 
earneffnefs; but that which is pleafant, fportive, and, fatire - 
with becoming raillery, banters-men out of their bad 
difpofitions, has generally the bell effedt, as it feems 
only to play with their follies, though it omits’no op¬ 
portunity of making them feel the lalh. The veiles 
Ihould befmooth and flowing, and the language manly, 
juft, and decent. 

Of well-chofe words feme take not care enough, 

And think they fhould be as the fufcjedl rough : 

But fatire muff be more exadtly made, 

Ai.d iharpeft thoughts in fmootheft words convey’d. 

Duke of Bucks’s Essay. 

Satires, either of the jocofe or ferious kind, may be 
written in the epiftolary manner, or by way ot dialogue. 

Horace, Juvenal, andPerfius, have given us examples 
-I i of 
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Satire, of both. Nay, feme of Horace’s fatires may, without 
' v " jncongruity, be called epiftles, and his epiftles fatires. 
But this is obvious to'every reader. 

Of the facetious kind, the fecond fatire of the fe- 
cond book of Horace imitated by Mr Pope, and 
Swift’s verfes on his own death, may be referred to as 
examples. 

As to thofe fatires of the ferious kind, for which Juve¬ 
nal is fo much diftinguifhed, the chara&eriftic properties 
of which are, morality, dignity, and feverity ; a better 
example cannot be mentioned than the poem entitled 
London written in imitation of the third fatire of Juvenal, 
by Dr Johnfon-, who has kept up to the fpirit and force 
of the original. 

Nor muft we omit to mention Dr Young’s Love of 
Fame the Univerfal Paffion, in feven fatires; which, 
though charaCteriftical, abound with morality and good 
fenfe. The charadlers are well feledted, the ridicule 
is high, and the fatire well pointed and to the pur- 
pofe. 

We have already obferved, that perfonal fatire ap¬ 
proaches too near defamation, to deferve any counte¬ 
nance or encouragement. Dryden’s Mad Flecknoe is 
for this reafon exceptionable, but as a compofition it is 
inimitable. 

Benefits of We have dwelt thus long on the prefent fubjedt, be- 
well-con- caufe there is reafon to apprehend, that the benefits 
dudled fa- arifing from well-condudted fatire have not been fuffi- 
urc ’ ciently confidered. A fatire may often do more fer- 
vice to the caufe of religion and virtue than a fermon; 
fince it gives pleafure, at the fame time that it creates 
fear or indignation, and conveys its fentiments in a 
manner the moftlikely to captivate the mind. 

Of all the ways that wifeft men could find 
To mend the age and mortify mankind, 

Satire well writ has moll fuccefsful prov’d, 

And cures, becaufe the remedy is lov’d. 

Duke of Bucks's Essay. 

But to produce the defired effedl, it muft be jocofe, 
free, and impartial, though fevere. The fatirift fhould 
always preferve good-humour; and, however keen he 
cuts, fhould cut with kindnefs. When he lofes temper, 
his weapons will be inverted, and the ridicule he threw 
at others will retort with contempt upon himfelf: for 
the reader will perceive that- he is angry and hurt, and 
conftder his fatire as the effedl of malice, not of judge¬ 
ment ; and that it is intended rather to wound perfons 
than reform manners 

Rage you muft hide, and prejudice lay down: 

A fatyr’s fmile is fharper than his frown. 

The beft, and indeed the only, method to expofe vice 
and folly effectually, is to turn them to ridicule, and 
hold them up for public contempt; and as it moft of¬ 
fends thefe objefts of fatire, fo it lead hurts ourfelves. 
One paffion frequently drives out another; and as we 
cannot look with indifference on the bad adlions of 
men (for they muft excite either our wrath or con¬ 
tempt), it is prudent to give way to that, which moft 
offends vice and folly, and leads affedts ourfelves; and 
to fneer and laugh, rather than be angry and fcold. 

Burlefque poetry, which is chiefly ufed by way of 
drollery and ridicule, falls properly to be fpoken of 
under the head of fatire. An excellent example of 
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this kind is a poefm in blank verfe, intitled The Splendid Epigram. 
Shilling, written by Mr John Philips, which, in the opi- 
nion of one of tire beft judges of the age, is the fined Burlefque 
burlefque in the Englifh language. In this poem the poetry.— 
author has handled a low fubject in the lofty ftyle and Splendid 
numbers of Milton ; in which way of writing Mr Phi- — 

lips has been imitated by feveral, but none have come u 1 ras " 
up to the humour and happy turn of the original. 

When we read it, we are betrayed into a pleafure that 
we could not expeift; though, at the fame time, the 
fublimity of the ftyle, and gravity of the phrafe, feem 
to chaftife that laughter which they provoke. 

There is another fort of verfe and ftyle, which is 
moft frequently made ufe of in treating any fubjedt 
in a ludicrous manner, viz. that which is generally 
called Hudibraflic, from Butler’s admirable poem en¬ 
titled Hudibras. Almoft every one knows, that this 
poem is a fatire upon the authors, of the civil -diflen- 
fions in the reign of king Charles I. wherein the poet 
has, with abundance , of wit and humour, expofed and 
ridiculed the hypocrify or blind zeal of thofe unhappy 
times. In fhort, it is a kind of burlefque epic poem, 
which for the oddity of the rhymes, the quainfnefs of 
the fimilies, the novelty of the thoughts, and that fine 
raillery which runs through the whole performance, is 
not to be paralleled. 

Sect. XI. Of the Epigram. 

169 

The Epigram is a little poem, or compofition in verfe, treat - Character- 
mg of one, thing only, and whofe dtflinguifhing characters are of the epi- 
brevity, beauty, and point. gram. 

The word epigram fignifies “inscription;” for epi¬ 
grams derive their origin from thofe inferiptions. placed 
by the ancients on their ftatues, temples, .pillars, tri¬ 
umphal arches, and the like; which, at firft, were very 
fhort, being fometimes no more than a Angle word; 
hut afterwards, increafing their length, they made them 
in verfe, to be the better retained by the memory. This 
fhort way of writing came at laft to be ufed upon any 
occafion or fubjedt; and hence the name of epigram 
has been given to any little copy of verfes, without re- - 
gard to the original application of fuch poems. 

Its ufual limits are from two to 20 verfes, though 
fometimes it extends to 50; but the fhorter, .the better 
it is, and the more perfedt, as it partakes more of the 
nature and character of this kind of poem: befides, 
the epigram, being only a fingie thought, ought to be 
expreffed in a little dompafs, or elfe it lofes its force and 
ftrength. 

The beauty required in an epigram is an harmony 
and apt agreement of all its parts, a fweet fimplicity, 
and polite language. 

The point is a fharp, lively, unexpected turn of wit, 
with which an epigram ought to be concluded. There 
are fome critics, indeed, who will not admit the point 
in an epigram ; but require that the thought be equally 
diffufed through the whole poem, which is ufually the 
practice of Catullus, as the former is that of Martial. 

It is allowed there is more delicacy in the manner of 
Catullus; but the point is more agreeable to the gene¬ 
ral tafte, and feems to be the chief charaCleri-ftic of the 
epigram. 170 

This fort of poem admits of all manner of fubjefts, Of what 
provided that brevity, beauty, and point, are prefer- futyeCts it 
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ved; but It is generally employed either in praife or 
f'atire. 

Though the bed epigrams are faid to be fuch as are 
comprifed in two or four verfes, we are not to under- 
ftand it as if none can be perfect which exceed thofe 
limits. Neither the ancients nor moderns have been fo 
fcrupulous with refpedt to the length of their epigrams; 
but, however, brevity in general is always to be ftudied 
in thefe compofitions. 

For examples of good epigrams in the Englifh lan¬ 
guage, we fha.ll make choice of feveral in the different 
, lades we have mentioned ; fome remarkable for their 
" delicate turn and fimplicity of expreffion; and others 
for their fait and fharpnefs, their equivocating pun, or 
pleafant allufion.. In the firft place, take that of Mr 
Pope, faid to be written on a glafs with the earl of 
Chederfield’s diamond pencil. 

Accept a miracle, indead of wit; 

See two dull lines by Stanhope’s pencil writ. 

The beauty of this epigram is more eafily feen than 
deferibed ; and it is difficult to determine, whether it 
does more honour to the poet who wrote it, or to the 
nobleman f >r whom the compliment is defigned.—The 
following epigram of Mr Prior is written in the fame 
tade, being a fine encomium on the performance of an 
excellent painter. 

On a flower painted by Varelst, 


Strange tears! whofe pow’r can foften all Epigram. 

But that dear bread on which they fall. ’’ v J 

The epigram written on the leaves of a fan by Dr 
Atterbury, late bifhop of Rocheder, contains a pretty 
thought, expreffed with eafe and concifenefs, and do fed 
in a beautiful manner. 

On a Fan. 

Flavia the lead and flighted toy 
Can with relidlefs art employ. 

This fan iia meaner hands would prove 
An engine of fmall force in love: 

Yet fhe, with graceful air and mien, 

Not to be told or fafely feen, 

Diredb its wanton motion fo, 

That it wounds more than Cupid’s bow, 

Gives coolnefs to the matchlefs dame, 

To every other bread a flame. 

17 1 

We fhall now feleft fome epigrams of the biting and for their 
fatirical kind, and fuch as turn upon the pun or eqei- point. 
■voque, as the French call it; in which fort the point is 
more confpicuous than in thofe of the former cha¬ 
racter. 

The following didich is an admirable epigram, ha¬ 
ving all the neceflary qualities of one, efpecially point 
and brevity. 

On a Company of bad Dancers to good Mufic. 


When fam’d Vareld this little wonder drew, 

Flora vouchfaPd the growing work to view : 
Finding the painter’s faience at a dand, 

The goddefs fnatch’d the pencil from his hand, 
And, fmifhing the piece, fhe fmiling faid, 

Behold one work of mine which ne’er fhall fade. 

Another compliment of this delicate kind he has made 
Mr Howard in the following epigram. 

Venus Miflahen. 

When Chloe’s picture was to Venus fhown; 
Surpris’d, the goddefs took it for her own. 

And what, faid fhe, does this bold painter mean ? 
When was I bathing thus, and naked feen ? 

Pleas’d Cupid heard, and check’d his mother’s pride: 
And who’s blind now, mamma ? the urchin cry’d. 
’Tis Chloe’s eye, and cheek, and lip, and breaft: 
Friend Howard’s genius fancy’d all the reft. 

Moft of Mr Prior’s epigrams are of this delicate caft, 
and have the thought, like thofe of Catullus, diffufed 
through the whole. Of this kind is his addrefs 

To Chloe Weeping. 

See whilft thou weep’ft, fair Chloe, fee 
Tlie world in fympathy with thee. 

The cheerful birds no longer fing, 

Each drops his head, and hangs his wing. 

The clouds have bent their bofom lower, 

And Jhed their forrow in a fhow’r. 

The brooks beyond their limits flow. 

And louder murmurs fpeak. their wo : 

The nymphs and fwains adopt thy cares; 

They heave thy fighs, and weep thy tears. 
Fantaftic nymph! that grief Ihould move 
Thy heart obdurate againft love. 


How ill the motion with the mufic fuits ! 

So Orpheus fiddled, and fo danc’d the brutes. 

This brings to mind another epigram upon a bad 
fiddler, which we fhall venture to infert merely for the 
humour of it, and not for any real excellence it con¬ 
tains. 

To a lad Fiddler. 

Old Orpheus play’d fo well, he mov’d Old Nick; 

But thou mov’ft nothing but thy fiddle-ftick. 

One of Martial’s epigrams, wherein he agreeably ral¬ 
lies the foolifh vanity of a man who hired people to 
make verfes for him, and publifhed them as his own, 
has been thus tranflated into Englifh : 

Paul, fo fond of the name of a poet is grown. 

With gold he buys verfes, and calls them his own. 

Go on, mafter Paul, nor mind what the world fays, 

They arefurelyhisown for which a man pays. 

Some bad writer having taken the liberty to cenfure 
Mr Prior, the poet very wittily lafhed his impertinence in 
this epigram: 

While fafter than his coftive brain indites, 

Philo’s quick hand in flowing letters writes. 

His cafe appears to me like honeft Teague’s. 

When he was run away with by his legs. 

Phcebus, give Philo o’er himfelf command; 

Quicken his fenfes, or reftrain his hand : 

Let him be kept fr< m paper, pen, and ink ; 

So he may ceafe to write, and learn to think. 

Mr Wefley has given us a pretty epigram, alluding 
■0 a well ki nun text of feripture, on the fetting up a 
monument in Weftminfter Abbey, to the memo!) of 
the ingenious Mr Butler, author of Hudibras. 

I i 2 


While 
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Lptt aply, While Butler, needy wretch, war yet alive, 

'~~~ v No generous patron would a dinner give. 

See him when ftarv’d to death, and turn’d to duft, 

Prefented with a monumental bull ! 

The poet’s fate is here in emblem fhown; 

He afii’d for Bread , and lie receiv’d a Slone. 

We fhall clofe this feftion with an epigram written 
on the well-known dory of Apollo and Daphne, by Mr 
Smart. 

When Phoebus was am’rousand long’d to be rude, 

Mil's Daphne cry’d Pifh ! and ran fvvift to the wood ; 

And rather than do fuch a naughty affair, 

She became a fine laurel to deck the godh. hair. 

The nymph was, no doubt, of cold conftitution ; 

For, fure, to turn tree was an odd refolution ! 

Yet in this fhe behav’d like a true modern fpoufe, 

For fhe fled from his arms to diftinguilh his brows. 

Sect. XII. Of the Epitaph. 

173 

€hara<Ster These compofitions generally contain fome eulo- 
oftheepi- gj um 0 f th e virtues and good qualities of the decea- 
* ' fed, and have a turn of ferioufnefs and gravity adapt¬ 
ed to the nature of the fubject. Their elegance 
confifts in a nervous and expreffive brevity ; and lome- 
times they are clofed with an epigrammatic point. In 
thefe compofitions, no mere epithet (properly fo call¬ 
ed) fhould be admitted ; for here illuftration would im¬ 
pair the ftrength, and render the fentiment too diffufe 
and languid. Words that are fynonymous are alfo to 
be rejeited, 

Though the true charafferiftic of the epitaph is fe¬ 
rioufnefs and gravity, yet we may find many that are 
jocofe and ludicrous : fome likewife have true metre 
and rhyme; while others are between profe and verfe, 
without any certain meafure, though the words are truly 
poetical; and the beauty of this laft fort is generally 
heightened by an apt and judicious antithefis We 
fhall give examples of each. 

The following epitaph on Sir Philip Sydney’s filler, 
the countsfs of Pembroke, faid to be written by the fa¬ 
mous Ben Jonfon, is remarkable for the noble thought 
with which it concludes. 


i/4 

Epitaphs 
i;i verfe, 
with re¬ 
marks up- 
en them. 


On Mary Countefs-do'wager of Pembroke. 

Underneath this noble marble hearfe, 

Lies the fubjeel of all verfe, 

Sidney’s filler, Pembroke’s mother: 
Death, ere thou haft kill’d another 
Fair, and learn’d, and good as fhe, 

Time fhall throw a dart at thee. 


Take another epitaph of Ben Jonfon’s, on a beauti¬ 
ful and virtuous lady, which has been defervedly admired 
by very good judges. 

Underneath this ftone doth lie 
As much virtue as could die; 

Which when alive did vigour give 
To as much beauty as could live. 

The following epitaph by Dr Samuel Jo’hnfon, on a 
mufician much celebrated for his performance, will bear 
a comparifon with thefe, or perhaps with anything of 
the kind in the Englifh language. 
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Philips ! whole touch harmonious could remove Epitaph. 
The pangs of guilty pow’r and haplefs love, - 

Reft here, diftreft by poverty no more ; 

Find here that calm thou gav’ft fo oft before; 

Sleep undifturb’d within this peaceful fhrine, 

Till angels wake thee with a note like thine. 

It is the juft obfervation of an eminent critic, that 
the beft fubjedt for epitaphs is private virtue ; virtue 
exerted in the fame circumftances in which the bulk of 
mankind are placed, and which, therefore, may admit 
of many imitators. He that has delivered his country 
from oppreffion, or freed the world from ignorance and 
error, belides that he Hands in no need of monumental 
panegyric, can excite the emulation of a very fmall 
number. The bare name of fuch men anfwers every 
purpofe of a long infeription, becaufe their atchievements 
are univerfally known, and their fame is immortal.— 

But the virtues of him who has repelled the tempta¬ 
tions of poverty, and difdained to free himfelf from 
diftrefs at the expence of his honour or his confctence, 
as they were pra&ifed in private, are fit to be told, be¬ 
caufe they may animate multitudes to the fame firmnefs 
of heart and fteadinefs of refolution. On this account, 
there are few epitaphs of more value than the following, 
which was written by Pope on Mrs Corbet, who died 
of a cancer in her breaft. 

Here refts a woman, good without pretence, 

Bleft with plain reafon, and with fober fenfe : 

No conquell fhe, but o’er herfelf defir’d; 

No arts effay’d, but not to be admir’d. 

Paflion and pride were to her foul unknown. 

Convinc’d that virtue only is our own. 

So unaffe&ed, fo compos’d a mind, 

So firm, yet foft, fo ftrong, yet fo refin’d, 

Heav’n, as its pureft gold, by tortures try’d; 

The faint fuftain’d it, but the woman dy’d. 

- This epitaph, as well as thefecond quoted from Ben 
Jonfon, has indeed one fault: the name is omitted. 

The end of an epitaph is to convey fome account of the 
dead; and to what purpofe is anything told of him 
vrhofe name is concealed ? The name, it is true, maybe 
inferibed by itfglf upon the ftone ; but fuch a fhift of the 
poet is like that of an unfkilful painter, who is obliged 
to make his purpofe known by adventitious help. 

Amongft the epitaphs of a punning and ludicrous 
caft, we know of none prettier than that which is laid 
to have been written by Mr Prior on himfelf, wherein 
he is pleafantly fatirical upon the folly of thofe who 
value themfelves upon account of the long feries of an- 
ceftors through which they can trace their pedigree. 

Nobles and heralds, by your leave, 

Here lie,the bones of Matthew Prior, 

The fon of Adam and of Eve: 

Let Bourbon or Naffau go higher. 

The following epitaph on a mifer contains a good 
caution and an agreeable raillery. 

Reader, beware immoderate love of pelf: 

Here lies the worft of thieves, who robb’d himfelf. 

But Dr Swift’s epitaph on the fame fubjeft is a ma- 
flerpiece of the kind- 

Beneath 
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Epitaph, Beneath this verdant hillock lies 

--"- - Demer, the wealthy and the .wile. 

His heirs, that he might fafely left. 

Have put his carcafe in a elicit : 

The very cheft, in which, they lav, 

H is other Self, his monev, lay. 

And if his heirs continue kind 
To that dear felf he left behind, 

I dare believe that four in five 
Will think his better half alive. 

We (hall give but one example more of this kind, 
which is a merry epitaph on an old fiddler, who was 
remarkable (we may fuppofe) for beating time to his 
own mulic. 

On Stephen the Fiddler. 

Stephen and time are now both even; 

Stephen beat time, now time’s beat Stephen. 
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Epitaphs We are come now to that fort of epitaph which re¬ 
in profe _ j e <fts rhyme, and has no certain and determinate mea- 
cncomiafhc p ure , g ut w p, ere the ditfion muft be pure and ftrong, 
every word have weight, and the antithefis be prefer- 
ved in a clear and direct oppofition. We cannot give 
a better example of this fort of epitaph than that on 
the tomb of Mr Pulteney in the cloifters of Weftmin- 
fter-abbey. 

Reader, 

If thou art a Briton, 

Behold this Tomb with Reverence and Regret: 

Here lie the Remains of 
Daniel Pulteney, 

The kinded Relation, the trued Friend, 

The warmed Pariot, the worthieft Man. 

He exercifed Virtues in this Age, 

Sufficient to have didinguiffi’d him even in the bed. 
Sagacious by Nature, 

Induftrious by Habit, 

Inquifitive with Art; 

Pie gain’d a complete Knowledge of the State of Britain, 
o - Foreign and Domeftic; 

In mod the backward Fruit of tedious Experience, 

In him the early acquifition of undiffipated Youth. 

He ferv’d the Court feveral Years: 

Abroad, in the aufpicious Reign of Queen Anne ; 
Athome,in the Reignof thatexcellent prince K. George I. 
He ferved his Country always, 

At Court independent, 

In the Senate unbias’d, 

At every Age, and in every Station: 

This was the bent of his generous Soul, 

This the bufinefs of his laborious Life. 

Public Men, and Public Things, 

He judged by one conftant Standard, 

The True Interejl of Britian : 

He made no other Diftindlion of Party, 

He abhorred all other. 

Gentle, humane, difintereded, beneficent, 

Pie created no Enemies on his own Account: 

Firm, determin’d, inflexible, 

He feared none he could create in the Caufe of Britain. 
Reader, 

In this Misfortune of thy Country lament thy own: 
For Know, 

The Lofs of fo much private Virtue 
Is a public calamity. 
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That poignant fatire, as well as extravagant praife, Epitaph, 
may be conveyed in this manner, will be leen by the "7™" 
following epitaph written by Dr Arbuthnot on Fran- Sr<ti r i C ;,J. 
cis Chartres; which is too well known, and too much 
admired, to need our commendation. 

H erf. continuethto rot 
The Body of FRANCIS CHARTRES, 

Who with an inflexible Constancy, 

And inimitable Uniformity of Life, 

Persisted, 

In fpite of Age and Infirmities, 

In the Pia&ice of every Human Vice, 

Excepting Prodigality and Hi pocrisy : 

IPis infatiable Avarice exempted him from the ilrit, 

His matchlefs Impudence from the fecond. 

Nor was he more fingular 
• In the undeviating Pravity of his Manners , 

Than fuccefsful 
In Accumulating Wealth : 

For, without Trade or Profession, 

WithoutTRUsT of Public Money, 

And without Bribe-worthy Service, 

He acquired, or more properly created, 

A Ministerial Estate. 

He was the only perfon of his Time 
Who could cheat without die Mafk of Honest^: 

Retain his Primaeval Meanness 
When pofleffed of Ten Thousand a-year ; 

And having daily delerved the Gibbet for what he did. 

Was at lad condemn’d to it for what he could not do. 

Oh indignant reader ! 

Think not his Life ufelefs to mankind; 

Providence conniv’d athis execrable defigns, 

To give to After-ages 
A confpicuous Proof and Example 
Of how fniall edimation is Exorbitant Wealth 
In the Sight of GOD, 

By His bellowing it on the mod Unworthy of all 
Mortals. 

We ffiall conclude this fpecies of poetry with a droll 
and fatirical epitaph written by Mr Pope, which we 
tranferibe from a monument in Lord Cobham’s gardens 
at Stow in Buckinghamlhire, 

To the Memory 
of 

Signior Fido, 

An Italian of good extraftion ; 

Who came into England, 

Not to bite us, like mod of his Countrymen, 

But to gain an honed Livelihood. 

He hunted not after Fame, 

Yet acquir’d it; 

Regardlefs of the Praife of his Frien.ls, 

But mod fenfible of their Love, 

Though he liv’d amongd the Great, 

He neither learnt nor flatter’d any Vice. 

He was no Bigot, 

Though he doubted of none of the 39 Articles. 

And, if to follow Nature, 

And to refpedt the laws of Society, 

Be Philofophy, 

He was a perfect Philofopher, 

A faithful Friend, 

An agreeable Companion, 

A 



VerfiSca- A loving Hufband, 

. tlou - Diftinguifh’d by a numerous offspring, 

- v All which he liv’d to fee take good Courfes. 

In his old age he retired 
To the houfe of a Clergyman in the country, 
Where he finifhed his earthly Race, 

And died an Honour and an example to the wholeSpecies. 


R Y. 

Reader, 

This Stone is guiltlefs of Flattery; 
For he to whom it is infcrib’d 
Was not a Man, 

But a 

Grey-hound. 



Part III. On VE 

O N this fubjedt it is meant to confine our inquiry to 
Latin or Greek hexameters, and to French and 
Englifh heroic verfe ; as the obfervations we fhall have 
occafion to make, may, with proper variations, be eafily 
transferred to the compofuion of other forts of verfe. 
EflVmials Before entering upon particulars, it muft be premifed 
of verfe, in general, that to verfe of every kind five things are of 
importance, iff, The number of fyllables that compofe 
a line. 2d, The different lengths- of fyllables, i. e. the 
difference of time taken in pronouncing. 3d, The 
arrangement of thefe fyllables combined in words. 
4th, The paufes or flops in pronouncing. 5th, Pro¬ 
nouncing fyllables in a high or low tone. The three 
fir 11 mentioned are obvioufly effential to verfe: if any 
of them be wanting, there cannot be that higher degree 
of melody which diftinguifheth verfe from profe. To 
give a juft notion of the fourth, it muft be obferved, 
that paufes are neceffary for three different purpofes: 
U® . one, to feparate periods, and members of the fame period, 
efj>aufes° according to the fenfe : another, to improve the melody 
3 ' of verfe : and the laft, to afford opportunity for drawing 

breath in reading. A paufe of the firft kind is variable, 
being long or fhort, frequent or lefs frequent, as the 
fenfe requires. A paufe of the fecond kind, being de¬ 
termined by the melody, is in no degree arbitrary. The 
laft fort is in a meafure arbitrary, depending on the 
reader’s command of breath. But as one cannot read 
with grace, unlefs, for drawing breath, opportunity be 
taken of a- paufe in the fenfe or in the melody, this paufe 
ought never to be diftinguifhed from the others ; and 
for that reafon fhall be laid afide. With refpect then to 
the paufes of fenfe and of melody, it may be affirmed 
without hefitation, that their coincidence in verfe is a 
capital beauty : but as it cannot be expedfed, in along 
wotk efpecially, that every line fhould be fo perfedl; we 
fhall afterward have occafion to fee, that, unlefs the 
reader be uncommonly fkilful, the paufe neceffary for 
the fenfe muft often, in feme degree, be facrificed to 
the verfe-paufe, and the latter fometimes to the former. 

The pronouncing fyllables in a high or low tone con¬ 
tributes alfo to melody. In reading, whether verfe or 
profe, a certain tone is affumed, which may be called the 
keynote ; and in that tone the bulk of the words are 
founded. Sometimes to humour the fenfe, and fome¬ 
times the melody, a particular fyliable is founded in a 
higher tone, and this is termed accenting a fyllable, or 
gracing it with an accent.. - Oppofed to the accent is the 
cadence, which, however, being entirely regulated by 
the fenfe, hath no peculiar relation to verfe. The ca¬ 
dence is a falling of the voice below the key-note at the 
clofe ot every peiiod ; and fo litt’e is it effential to verfe, 
that in corredt reading the final fyllable of-every line is 
accented, that fyllable only excepted which clofes the 
period, where the fenfe requires a cadence. 


RSIFICATION, 

Though the five requifites above mentioned' enter the 
compofition of every fpecies of verfe, they are however 
governed by different rules, peculiar to each fpecies. 179 

Upon quantity only, one general obfervation may be Quantity, 
premifed, becaufe it is applicable to every fpecies of verfe; 

That fyllables, with refpedl to the time taken in pro¬ 
nouncing, are long or fhort; two fhort fyllables, with 
refpedf to time, being precifely equal to a long one. 

Thefe two lengths are effential to verfe of all kinds; 
and to no verfe, it is believed, is a greater variety of time 
neceffary in pronouncing fyllables. The voice indeed is 
frequently made to reft longer than ufual upon a Word 
that bears an important iignification ; but this is done to 
humour the fenfe, and is not neceffary for melody. A 
thing not more neceffary for melody occurs with refpedt 
to accenting, fxmilar to that now mentioned : a word 
fignifying any thing humble, low, or dejedted, is natu¬ 
rally, in profe as well as in verfe, pronounced in atone 
below the key-note. 

We are now fufficiently prepared for particulars; be¬ 
ginning with Latin or Greek hexameter, which are the 
fame. The obfervations upon this fpecies of verfe will 
come under the four following heads ; number, arrange¬ 
ment, paufe, and accent; for as to quantity, what is 
obferved above may fuffice. 

i Bo 

I. HEXAMETER Lines, as to time, are all of Hexameter 
the fame length ; being equivalent to the time taken in verfes of 
pronouncing twelve long fyllables or twenty-four fhort. the Greeks 
An hexameter line may confift of feventeen fyllables ; an< * Ro “ 
and when regular and not fpondaic it never has fewer 
than thirteen: whence it follows, that where the fyl- f eet> 
lables are many, the plurality muft be fhort; where few, 
the plurality muft be long. 

This line is fufceptible of much variety as to the fuc- 
ceffion of long and fhort fyllables. It is, however, fub- 
jedted to laws that confine its variety within certain 
limits: and for afeertaining thefe limits, grammarians 
have invented a rule by dadfyles and fpondees, which 
they denominate feet. 

Among the ancient Greeks and Romans, thefe feet 
regulated the pronunciation, which they are far from 
doing among us ; of which the reafon will be difeovered 
from the explanation that we (ha'l give of the Englilh 
aecent. We fhall at prefent content ourfelves with 
pointing out the difference between our pronunciation 
and that of the Romans in the firft line of Virgil’s 
eclogues, where it is fcarcely credible how much we 
pervert the quantity. 

Tit'yre tu pat'uke rec'ubans fub teg’mine fagi. 

It will be acknowledged by every reader who has an ear, 
that we have placed the accentual marks Upon every 
fyllable, and the letter of every fyllable, that an Eng- 

lifhman 



Part III. POETRY. 


Verfifica- liffiman marks with the tflus of his voice when he recites rule, the final word always chimes with that which 
tlo n ' the line. But, as will be feen prefently, a fyllable immediately precedes the paufe: 

’ which is pronounced with the ftrefs of the voice upon De ]an( q u cuJo y metrum CLlm carmine rndo 

a con Ton ant is uttered in the fhorteft time poffible, cum bu ^ bis ,, res e ft fduberrima lumbis. 

lienee it follows, that in this verie, as recited by us, ° 

there are but two long fyllables, tu and fa; though it The difference of time in the paufe and femipaufe 
is certain, that, as recited by a Roman, it contained no sccafions another difference not lefs remarkable ; that 
fewer than eight long fyllables. it is lawful to divide a word by a femipaufe, but never 

„ by a paule, the bad effect of which is fenfibly felt in the 

lityre | tu patujlae recu|bans fub | tegmine | Ilf. following examples: 

But though to pronounce it in this manner with the Effufus labor atflque immitis rupta Tyranni 
voice dwelling on the vowel of each long fyllable would /\g a m : 

undoubtedly be correft, and prefevve the true movement Obfe'rvans r.ido ini ;|plumes detraxit; at ilia 

of the verfe, yet to an Englifh ear, prejudiced in behalf Again: 

of a different movement, it founds fo very uncouth, Eoricam quam De[|moleo detraxerat ipfe 
that Lord Karnes has pronounced the true feet of the 

Greek and Roman verfes extremely artificial and com- The dividing a word by a femipaufe has not the fame; 
plex; and has fubflituted in their head the following bad effed : 

rules, which he thinks more fimple and of more eafy Jamque pedezn referens [| cafus ejvaferat omnes. 
application, id, The line muft always commence with a train : 

a long fyllable, and clofe with two long preceded by boal'is p0 pulea || moerens Philojmela fub umbra 
two fhort. 2d, More than two fhort can never be found A'rairi: 

together, nor fewer than two. And, 3d, Two long Ludere que vellem || calamo perjmifit agrefti. 
fyllables which have been preceded by two fhort cannot 

alfo be followed by two fhort. Thefe few rules fulfil Lines, however, where words are left entire, without 

all the conditions of an hexameter line with relation to being dividec even by a femipaufe, run by that means 

order or arrangement. For thefe again a fingle rule much, the more fweetly. 

may be fubflituted, which has alfo the advantage of re- Nec gemere ab ‘ r ea || ceffabit I turtur ab ulrno. 
gulating more affirmatively the conftrudion of every Again : 

Elennof part.. To put this rule into words with perfpicuity, a Ouadrupedanteputrem ||'fonituquatitIitngulacampum. 

Criticiim, hint is taken from the twelve long fyllables that com- Again : 

feVI?' pofe an b exameter bne, to divide it into twelve equal parts Eurydicen toto ([ referebant I flumine rips. 

9 * or portions, being each of them one long fyllable or two 

fhort. The rule then is: « The ift, 3d, 5th, 7th, 9th, The reafon of thefe obfervations will be evident upon 
nth, and 12th portions, mull each of them be one the flighted refledion. Between things fo intimately 
long fyllable ; the 10th mull always be two fhort fyl- conceded in reading aloud as are fenfe and found, every 

lables; the 2d, 4th, 6th, and 8th, may either be one degree of difeord is unpleafant: and for that reafon it 

long or two fhort.” Or to exprefs the thing ftill more is a matter of importance to make the mufical paufes. 
fhortly, “ The 2d, 4th, 5th, and 6th portions may be coincide as much as poffible with thofe of fenfe ; which 
one long fyllable or two fhort; the 10th muft be two * s requifite more efpecially with refped to the paufe, a 
fhort fyllables ; all the reft muft confift each of one long deviation from the rule being lefs remarkable in a femi- 
fyliable.” This fulfils all the conditions of anhexamc- paufe. Coufidering tire matter as to melody folely, it 
ter line, and comprehends all the combinations of dadyles is indifferent whether the paufes be at the end of words 
181 and fpondees that this line admits. or in the middle ; but when we carry the fer.le along, 

Paufes in Next in order comes the paufe . At the end of every it is difagreeable to find a word fplit into two by a paufe, 
conMered 1- hexameter line, every one muft be fenfible of a complete as if there were really two words: and though the dif- 
1,1th re- clofe or full paufe ; the caufe of which follows. The agreeablenefs here be connected with the fenfe only, it 

fpedt to two long fyllables preceded by two fhort, which always is by an eafy tranfhion of perceptions transferred to the 

melody and c l 0 f e an hexameter line, are a fine preparation for a found ; by which means we conceive a line to be harfh 
paufe : for long fyllables, or ylla'oles pronounced flow, and grating to the ear, when in reality it is only fo to the 
refembling a flow and languid motion tending to reft, underftanding. 

naturally incline the mind to re Pc, or, which is the fame, 1 0 jhe rule that fixes the paufe alter the 5th poi lion 
to paufe; and to this inclination the two preceding flv'rt there is one exception, and no more. If the i)llabie 
fyllables contribute, which, by contrail:, make the flow fucceeding the 5th portion be ihort, the paufe is iome- 
pronunciation of the final fyllables the more confpicuous. times poftponed to it: 

Befide this complete clofe or full paufe at the end, others Pupillis quos dura [| premit cuftodia matrum 
are alfo requifite for the fake of melody; of which two Again : 

are clearly difcoverable, and perhaps theie may be more. j n terras OpprefTa [| gravi fub religione 
The longeft and moft remarkable fucceeds the 5th por- « a ; Q . 

tion : the other, wh.ch, being lhorter and more laint, jtj. quorum pars msgna |{ fui; quis tasia fando 
may be called the femipaufe, fucceeds the 8th portion. 

So linking is the paufe fir ft mentioned, as to be diftin- This contributes to diverfify the melody ; and, where the 
guiftied even by the rudeft ear: the monkiffi rhymes words are mnoth and liquid, is not ungraceful; as in 
are evidently built upon it; in which, by an invariable the following examples; 
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Vcrfinca. Formofam refonare|jdcces Amaryllida fylvas 
u “ n - Again: 

Agricolas, quibus ipfa||procul difcordibus armis 

If this paufe, placed as aforefaid after the Ihort fyl- 
lable, happen alfo to divide a word, the melody by thefe 
circumftances is totally annihilated. Witnefs the fol¬ 
lowing line of Ennius, wliish is plain profe : 

Romas moehia terru|)it impiger | Hannibal armis. 

13 % 

Seine. Hitherto the arrangement of the long and ftiort fyl- 

lables of an hexameter line and its different pauies have 
been confidered with refpedt to melody : but to have a 
juft notion of hexameter verfe, thefe particulars muft alfo 
be confidered with refpedt to fenfe. There is not per¬ 
haps in any other-fort of verfe fuch latitude in the long 
and ftiort fyllables ; a circumftance that contributes 
greatly to that r'ichnefs of hielody which is remarkaible 
in hexameter verfe, and which made Ariftotie pronounce 
* Poet. that an e P* c P oem * n any other verfe would notfucceed*. 
cap. *5. One defedl, however, muft not be diffembled, that the 
fame means which contribute to the richnefs of the me¬ 
lody render it lefs fit than feveral other forts for a nar¬ 
rative poem. There cannot be a more artful contrivance, 
as above obferVed, than to clofe an hexameter line with 
two long fyllables preceded by two ftiort: but Unhap¬ 
pily this conftru&ion proves a great enlbarraifinent to 
the fenfe; whioh will thus be evident. As in'general 
there ought to be a ftridt concordance, between the 
thought and the words in which it is dreffed; fo, ih 
particular, every clofe in the fenfe ought to be accom¬ 
panied with a clofe in the found. In profe this law 
may be ftridtly obferved', but in verfe the fame ftridtnefs 
would cccafion infuperable difficulties. Willing to fa- 
crifice to the melody of verfe feme {hate of the concord¬ 
ance between thought and expreffio'n, We freely excufe 
the fepaiation of the mufical paufe from that of the fenfe 
during the courfe of a line ;' but the clofe of 'an hexa¬ 
meter line is too confpicuOus to admit this liberty: for 
which reafon there ought always to be fome paufe in 
the fenfe at the fend of every hexameter line, Were it 
but fuch a paufe as is marked by a comma ; and for 
the fame reafon there ought never to be a full clofe in the 
fenfe but at the end of a line, becaufe there the melody 
is clofed. An hexameter line, to preferve its melody, 
cannot well admit any great relaxation ; and yet, in a 
narrative poem, it is extremely difficult to adhere ftriclly 
to the rule even with thefe indulgences. Virgil, the 
chief of poets for verfificaticn, is forced often to end a 
line without any clcle in the fenfe, and as often to clofe 
the fenfe during the running of a line ; though a dole 
in the melody during the movement of the thought, or 
a clofe in the thought during the movement of the me- 
jg 5 lody, cannot be agreeable. 

Obferva- The accent, to which we proceed, is not lefs eflential 
turns on than the other circumftances above handled. By a good 
the accent, ear it will be difcerned, that in every line there is One 
fyllable diftinguiftiablefrom the reft by a capital accent: 
That fyllable being the feventh portion, is invariably 
long 

Nec bene promeritis||capilur nec |tangitur ira 
Again: 

Non fibi fed totojjgenitum fe | credere mundb 
Again: 

Qudlisfpeluncaljfubito com jmota columba 
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In thefe examples the accent is laid upon the Iaft fyl- Verfifiea- 
lable of a word ; which is favourable to the melody in tio u - 
the following refpeft, that the paufe, which for the fake 
of reading diftinflly muft follow every word, gives op¬ 
portunity to prolong the accent. And for that reafon, 
a line thus accented has a more fpirited air than when 
the accent is placed on any other fyllable. Compare the 
foregoing lines with the following. 

Alba neque Affyrio|]fucatur] lana veneno 
Again: 

Panditur interea||domus 6mnipo[tentis Olympi 
Again : 

Olli fedatoj| refp6ndit | cordp Latinus. 

In lines where jthe paufe comes after the ftiort fyllable 
fucceeding the 5th portion, the accent is difplaced, and 
rendered lefs fenfible : it feems to be fplit into two, and 
to be laid partly on the jth portion, and partly on the 
7 th, its ufual place ; as in 

Nuda genu, nod6que]|fmus coljlefla flhentes. 

Again: 

Formofam refohare'[|doc'es Amar|ylliJa fylVas. 

Befide this capital accent, {lighter accents are laid 
upon other portions; particularly upon the 4th, unlefs 
where it confifts of two ftiort fyllables; upon the 9th, 
which is always a long fyllable; and upon the nth, 
where the line concludes with a monofyllable. Such 
conclufion, by the by, impairs the melody, and for that 
reafon is not to be indulged unlefs where it is expreffive 
of the fenfe. The following lines are marked with all 
the accents. 

Ludere quae vellem calamo permlfft agrefti 
Again : 

Et durae quercus fudabunt rofcida-mella 
Again : 

Parturiunt moiites, nafcetur ridiculus mus. 

Refleffing upon the melody of hexameter verfe, we Order am! 
find, that order or arrangement doth not conftitute the arrangc- 
whole of it: for when we compare different lines, equally men t do _ 
regular as to the fucceflion of long and ftiort fyllables, llot c ° nft “ 
the melody is found in very different degrees of per- ^hoieme- 
fection ; which is not occafioned by any particular com- l 0 dy of an 
lunation of dadtyles and fpondees, or of long and ftiort hexameter 
fyllables, becaufe we find lines wheie dadlyles prevail, verfe. 
and lines where fpondees prevail, equally melodious. 

Of the former take the following inftsnce : 

JEneadum genitrix hominum divumque voluptas. 

Of the latter: 

Molli paulatim flavefcet campus arifta. 

What can be more different as to melody than the two 
following lines, which, however, as to thefucceflion of 
long and fliott fyllables, are conftrudled precifely in the 
fame manner ? 

Spohd. Dad. S'pOrtd. fpond. Dad. Sjlond 

Ad falos ftola dirniffu et circumdata palla. Ilor. 

Spond. Dad. Spond. Spond Dad, Spond, 

Placatumque hitet diffufo lumine ccdum. Lucret. 

In the former, the paufe faffs in the middle of a word, 
which is a great blemifh, and the accent is difturbed by 
a harlh elifion of the vowel a upon the particle et. In 
the latter, the paufes and the accent are all of them 

diftindl 
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Verfifica- diftir.ft and Tull: there is no clifion : and the words 
tion- are more liquid and founding. In thefe particulars 
conllfts the beauty of an hexameter line with refpeft to 
melody ; and by neglefting thefe, many lines in the 
fatires and epiltles of Horace are lefs agreeable than 
plain profe ; for they are neither the one nor the other 
in perfection. To draw melody from thefe lines, they 
mult be pronounced without relation to the fenfe: it 
muft not be regarded that words are divided by paufes, 
nor that harfh elifions are multiplied. To add to the 
account:, profaic low-founding words are introduced ; 
and, which is Hill worfe, accents are laid on them. Of 
fuch faulty lines take the following inftances. 

Candida reftaque fit, munda haftenus fit neque longa. 

Jupiter exclamat limul atque audirit; at in fe 

Cuftodes, leftica, cinifiones, parafitae 

Optimus eft modulator, ut Alfenus Vafer omni 

Nunc illud tantum quseram, meritone tibi fit. 

Thefe obfervations on paufes and femipaufes, and on 
the ftrufture of an hexameter line, are doubtlefs inge¬ 
nious ; but it is by no means certain that a drift at¬ 
tention to them would a (lift any man in the writing of 
fuch verfes as would have been pleafing to a Roman ear. 
Many of his Lordihp’s rules have no other foundation 
than what refts on our improper mode of accenting La¬ 
tin words ; which to Virgil or Lucretius would pro¬ 
bably have been as offenfive as the Scotch accent is to 
a native of Middlefex. 

II. Next in order comes English heroic verse; 
which fhall be exantined under the heads of number, ac¬ 
cent, quantity, movement, and paufe. Thefe have been 
treated in fo clear and mafterly a manner by Sheridan 
in Ills Art of Redding, that we fkall have little more 
to do than abridge his doftrine, and point out the few 
inftances in which attachment to a fyftem and partiality 
to his native tongue feem to have betrayed him into 
error, or at leaft made him carry to an extreme what is 
juft only when ufed with moderation. 

* Art of “ Numbers, in the drift fenfe of the word*, whether 
Reading, with regard to poetry or mufic, confift in certain im- 
vol, ii. preffions made on the ear at dated and regular diftances. 

The loweft fpecies of numbers is a double ftroke of the 
fame note or found, repeated a certain number of times, 
at equal diftances. The repetition of the fame Jingle 
note in a. continued feries, and exaftly at equal diftances, 
like the tickling of a clock, has in it nothing numerous; 
but the fame note, twice ftruck a certain number of 
times, with a paufe between each repetition of double 
the time of that between the Jrohes, is numerous. The 
reafon is, that the pleafure ariiing from numbers, con- 
fifts in the obfervation of proportion; now the repeti¬ 
tion of die fame note, in exaftly the fame intervals, will 
admit of no proportion. But the fame note twice ftruck, 
with the paufe of one between the two ftrokes, and re¬ 
peated again at the diftance of a paufe equal to two, 
admits of the proportional meafurement in the paufes of 
two to one, to which time can be beaten, and is the low- 
eft and fimpleft fpecies of numbers. It may be exem¬ 
plified on the drum, as tu'm-tu'm-tu'm-tu'm-tu'm-tu m, 
&c. 

“ The next progreflion of numbers is, when the fame 
■note is repeated, but in fuch a way as that one makes a 
Vol. XV. 



more fenfible imnreflion on the car than the ether, by 1 

being more forcibly ftruck, and therefore having a great- -- v - 

er degree of loudnefs; as ti-tu'm—tl-tu'm ; or, tu'ni ti 
-tu'm-ti : or when two weak notes precede a more > 
forcible one, as ti-ti tu'm-ti ti-tu'm ; or when the 
weak notes follow the forcible one, tu'm-tl-ti-tu'm- 
ti-ti. 

“ In the firft and loweft fpecies of numbers which 
we have mentioned, as the notes are exaftly tie fame 
in every refpeft, there tan be no proportion obferved 
but in tire time of the paufes. In the fecund, wide]; 
rifes in a degree juft above the other, though the notes 
are ftill the fame, yet there is a diverfity to be obferved 
in their refpeftive loudnefs and foftnefs, and therefore a 
meafurable propot tion of the quantity of found. In 
them we muft likewife take into conlideration the order 
of the notes, whether they proceed from ftreng to weak, 
or from wetik to ftror.g ; for this diverfity of order ot- 
cafions a great difference in the impreftions made upon 
the ear, and in the effects produced upon the mind. 

To exprefs the diverfity of order in the notes in all its 
feveral kinds, the common term movement may be ufed, 
as the term mtafure will properly enough exprefs the dif¬ 
ferent proportions of time both in the paufes and in the 
notes.” 

For it is to be obferved, that all notes are not of the 
fame length or on the fame key. In poetry, as well as 
in mufic, notes may be high or low, flat or fliarp; and 
fome of them maybe prolonged at pleafure. “ Poetic 
numbers are indeed founded upon the very fame prin¬ 
ciples with thofe of the mafical kind, and are governed 
by fimilarlaws (fee Music). Proportion and order are 
the fources of the pleafure which we receive from both ; 
and the beauty of each depends upon a due obfervation 
of the laws of meafure and movement. The effential 
difference between them is, that the matter of the one 
is articulate, that of the other inarticulate founds; but 
fyllables in the one correfpond to notes in the other ; 
poetic feet to mufical bars; and verfes to drains; in 
a word, they have all like properties, and are governed 
by laws of the fame kind'. 

“ From what has been Paid, it is evident, that the 
ejfence of numbers confifts in certain impreffions made on 
the mind through the ear at dated and regular diftances 
of time, with an obfervation of a relative proportion in 
thofe diftances; and that the other circumlLnces of 
long or fhort in fyllables, or diverfity of notes in utter¬ 
ing them, are not effentials hut only accidents of poetic 
numbers. Should this be queftioned, the objeftor might 
be filenced by having the experiment tried on a drum, 
on which, although it is incapable of producing long 
or fhort, high or low notes, there is no kind of metre 
which may not be beat. That, therefore, which' regu¬ 
lates the feries and movement of the imprefiions given 
to the ear by the recitation of an Englilh verf-, muft, 
when properly difpofed, conftitute the effence of Eng. 
lifh poetic numbers ; but it is the accent which parti- 
cularly impreffes the found of certain fyllables or letters 
upon the ear; for in every word there is a f>liable or 
letter accented. The neceffity and ufe of the accent, 
as well in profe as in verfe, we fliall therefore proceed 
to explain. 

“ As words may be formed of vaii ns mu/,hers of 
fyllables, from one up to eight or nine*, it was necef- * Art i.f 
fary that there fhould be fome peculiar nuik to dillin- 

If k gu’fth ' ,J '' *' 
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Vcrfifua. guifli words from disjointed fyllables, otherwife fpeech 

. tl “ n ' would be nothing but a continued fuccelfion of fyllables 
conveying no ideas. This diftiinftion of ope word from 
another might be made by a perceptible paufe at the 
end of each in fpeaking, analogous to the diitance made 
between them in writing and in printing. 'But thefe 
paufes would make difeourfe difguftingly tedious ; and 
though they might render words fufficiently diftinft, 
they would make the meaning of fentences extremely 
confufed. Words might alfo be diftinguilhed from each 
other, and from acolleftton of detached fyllables, by an 
elevation or deprjfioh of the voice upon one fyllable of 
each word ; and this, as is well known to the learned, 
•was the pradtice of the Greeks and Romans. But the 
Englilh tongue has for'this purpofe adopted a mark of 
the eafieft and fimplelt kind, which is called accent. By 
accent is meant, a certain ftrefs of the voice, upon a 
particular letter of a fyllable, which diftingi^lhes it from 
the reft, and at the fame time diftinguifhes the fyllable 
itfelf to which it belongs from the other fyllables which 
compofe the word. Thus, in the word hab'it, the ac¬ 
cent upon the b diftinguifhes that letter from the others, 

' ' and the firft fyllable from the laft ; add more fyllables 
to it, and it will ftill do the fame, as hal'itable. In 
the word accep't , the / is the diftinguilhed letter, and 
the fyllable which contains it the diftinguifhed fyllable ; 
but if we add more fyllables to it, as in the word ac¬ 
ceptable, the feat of the accent is changed to the firft 
fyllable, of which c is the diftinguifhed letter. Every 
word in our language of more fyllables than one has 
•one of the fyllables diftinguifhed from the reft in this 
manner and every monofyllable has a letter. Thus, 
in the word hat' the t is accented, in hate the vowel a, 
in cub’ the b, and in cube the u: fo that as articulation 
is the elfence of fyllables, accent is the effence of words ; 
which without it would be nothing more than a mere 
fucceffion of fyllables.” 

We have faid, that it was the pra&ice of the Greeks 
and Romans to elevate or deprefs their voice upon one 
fyllable-of each word. In this elevation or deprefiion 
confifted their accent; but the Englilh accent confifts in 
the mere ftrefs of the voice, without any change of note. 
■“ Among the Greeks, all fyllables were pronounced ei¬ 
ther in a high, low, or middle note; or elfe in a union 
of the high and low by means of the intermediate. 
The middle note, which was exaftly at an equal di- 
flance between the high and the low, was that in which 
the unaccented fyllables were pronounced. But every 
Vv'oid had one letter, if a monofyllable j or one fyllable, 
if it confifted of more than one, diftinguifhed from the 
reft; either by a note of the voice perceptibly higher 
than the middle note, which was called the acute accent; 
or by a note perceptibly, and in an equal proportion, 
lower than the middle one, which was called th tgrave 
accent ; or by an union of the acute and grave on one 
fyllable, which was done by the voice palling from the 
acute, through the middle note, in continuity down to 
the grave, which was called the circumflex” 

“ Now in pronouncing Englilh words, it is true that 
-one fyllable is always diftinguifhed from the reft, but 
it is not by any perceptible elevation or depreffion of 
the voice, any high or low note, that it is done, but 
merely by dwelling longer upon it, or by giving it a 
more forcible ftroke. When the ftrefs or accent is on 
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the vowel, we dwell longer on that fyllable than on the Verlifica- 
reft ;. as, in the words glory, father, holy. When it is _ tl " 11 - 
on the confonant, the voice, palling rapidly over the 
vowel, gives a fmarter ftroke to the confonant, which 
diftinguilhes that fyllable from others, as in the words 
bat'tie, hab’it, bar’row.” 

Havingtreatedlolargely of accent and quantity, the next 
thing to be confidered in verfe will be quickly difeufled; 
for in Englilh it depends wholly on the feat of the ac¬ 
cent. “ When the accent or ftrefs is on the vowel, 
the fyllable is necelfarily long, becaufe the accent can¬ 
not be made without dwelling on the vowel a longer 
time than ufual. When it is on the confonant, the lyl- 
lable is Ihort; becaufe the accent is made by palling 
rapidly over the vowel, and giving a fmart ftroke of the 
voice to the following confonant. Thus the words ad’d, 
led’, bid', cub', are all Ihort, the voice palling quickly 
over the vowel to the confonant ; but for the contrary 
reafon, the words dll, laid , bide, cube, are long; the 
accent being on the vowels, on which the voice dwells 
fome time before it takes in the found of the confo¬ 
nant.” 

“ Obvious as this point is, it has wholly efcaped the 
obfervation Qf many an ingenious and learned writer. 

Lord Karnes affirms*, that accenting is confined in * El. of 
Englilh heroic verfe to the long fyllables; for a Ihort Crit. vol, 
fyllable (fays he) in not capable of an accent: and Dr “• 
Fqrfter, who ought to have underftood the nature of 
the Englilh accent better than his Lordlhip, alks, whe¬ 
ther we do not. ‘ employ more time in uttering the 
jirjl fyllables of heavily, haftily, quickly, fowly ; and the 
fecond in /elicit, m'flaking, refearches, delujive, than in the 
others ?’ To this queftion Mr Sheridan repliesf, that f Art of 
“ in fome of thefe words we certainly do as the Doiftor Reading, 
fuppofes ; in hajlily, jlowly, mijlaking, delufive, for in- v ® 1 ‘ 
ftance; where the accent being on the vowels renders 
their found long ; but in all the others, heav’-ily, quick'- 
ly, folis’-it, re-fear'-ches, where the accent is on the con¬ 
fonant, the fyllables heav’, quick', lit', fir’, are pronoun¬ 
ced as rapidly as poffible, and the vowels are all Ihort. 

In the Scotch pronunciation (continues he) they would 
indeed be all reduced to an equal quantity, as thus; 
hdi-vily, hd'is-tily, queek-ly, Jlow-ly, fi-lee-cit, re-Jdir-ches, 
de-lufive. But here we fee that the four Ihort fyllables 
are changed into four lo g ones of a different found, oc- 
cafioned by their placing the feat of the accent on the 
vowels inftead of the conlcnants: thus inftead of hens' 
they fay kdiv ; for quick', quick ; for Us', leece; and for 
fir’, fair. 

“ It appears therefore, that the quantity of Englilh 
fyllables is adjufted by one eafy and fimple rule ; which 
is, that when the feat of the accent is on a vowel, the 
fyllable is long; when on a confonant, Ihort; and that 
all unaccented fyllables are Ihort. Without a due ob¬ 
fervation of quantity in reciting veries there will be no 
poetic numbers ; yet in compoling Enghlh verfes the 
poet need not pay the leaft attention to the quantity of 
his fyllables, as meafute and movement will refult from 
the obfervation of other laws, which are now to be ex¬ 
plained. 

It has been affirmed by a writer* of great authority * i j0 r>1 
among the critics, that in Englilh heroic verfe every Karnes, 
line confifts of ten fyllables, five fhort and five long; 
from which there are but two exceptions, both of them 

rare. 
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Verfifica- rare. The fir ft is, where each line of a couplet is made 
tion. eleven fyllables, by an additional Ihort fyllable at the 
end. 

There heroes wit’s are kep't in pond’rous vafes, 

And beaus’ in fnuff-boxes and tweezer-cafes. 

The other exception, he fays, concerns the fecond line 
of a couplet, which is fometimes ftretched out to twelve 
fyllables, termed an AlexanJt ins line 

A needlefs Alexandrine ends the fong, 

That, like a wounded fnake, drags its flow length 
along. 

After what has been juft faid, it is needlefs to flop for 
the purpofe of pointing out the ingenious author’s mi- 
ftake refpecting long and fliort fyllables. Every atten¬ 
tive reader of what has been already laid down, muft 
perceive, that in the firft line of the former couplet, 
though there are no fewer than fix accented fyllables 
when it is properly read, yet of thefe there are. but 
three that are long, viz. thofe which have the accent 
on the vowel. Our bufinefs at prefent is, to fhow the 
falfity of the rule which reftrains the heroic line to ten 
fyllables ; and this we fhall do by producing lines of a 
greater number. 

And the ftirill founds ran echoing through the wood. 

This line, though it confifts of eleven fyllables, and has 
the laft of thofe accented, or, as Lord Karnes would fay, 
long, is yet undoubtedly a heroic verfe of very fine 
found. Perhaps the advocates for the rule may con¬ 
tend, that the vowel o in echoing ought to be ftruck 
-out by an apoftrophe ; but as no one reads, 

And the ftirill founds ran ech’ing through the wood, 

it is furely very abfurd to omit in writing what cannot 
be omitted in utterance. The two following lines have 
each eleven fyllables, of which not one can be fuppreffed 
in recitation. , 

Their glittering textures of the filmy dew, 

The great hierarchal ftandard was to move. 

Mr Sheridan quotes as a heroic line, 

O’er many a frozen, many a fiery Alp ; 

and obferves what a momftrous line it would appear, if 
pronounced, 

O’er man’ a frozen, man’ a fi’ry Alp, 

inftead of that noble verfe, which it certainly is, when 
all the thirteen fyllables are diftin&ly uttered. He 
then pr ‘duces a couplet, of which the former line has 
fourteen, and the latter twelve fyllables. 

And many an amorous, many a humorous lay, 
Which many a bard had chaunted many a day. 

That this is a couplet of very fine found cannot be con¬ 
troverted ; but we doubt whether the numbers of it or 
of the other quoted line of thirteen fyllables be truly he¬ 
roic. To our ears atleaft there appears a very percep¬ 
tible difference between the movement of thefe verfes 
and that of the verfes of Pope or Dryden; and we 
think, that, though fuch couplets or fingle lines may, 
lor the fake of variety or expreflion, be admitted into 
a heroic poem, yet a poem wholly compofcd of them 
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would not be confidered as heroic verfe. It has a much v y'dici 
greater refemblance to the velfe of Spencer, wbi.h is , 
now broke into two lines, of which the uril has eight 
and the fecond fix fyllabks. Nothing, however, [cerns 
to be more evident, from the other quoted inflames, 
than that a heroic line is not coniine i to the fyllables 
and that it is not by the number of fyllables that an 
Englifli verfe is to bemeafured. 

But if a heroic verfe in our tongue be not compo- 
fed, as in French, of a certain number cf fyllables, how 
is it formed ? We anfv.er by feet, as was the hexameter 
line of the ancients ; though between their feet and 
ours there is at the fame time a great difference. The 
poetic feet oftheGfeeks and Romans are formed by quan¬ 
tity, thofe of the Englifh by ftrefs or accent. “ Though 
thefe terms are in continual life, and in the mouths cf 
all who treat of poetic numbers, very confufed and ei- 
roneous ideas are fometimes annexed of them. Yet as 
the knowledge of the peculiar genius of our language 
with regard to poetic numbers and its charadteriftical 
difference from others in that refpeft, depends upon our 
having clear and precife notions of thofe terms, it will 
be neceflary to have them fully explained. The ge¬ 
neral nature of them has been already fufficiently laid 
open, and we have now only to make fome obfervation 
on their particular effedts in the formation of metre. 

“ No fcholar is ignorant that quantity is a term which 
relates to the length or the fhortnefs of fyllables, and 
that a long fyllable is double the length of a fhort one. 

Now the plain meaning of this is, that a long fyllable 
takes up double the time in founding that a fliort one 
does ; a fadt of which the ear alone can be the judge. 

When a fyllable in Latin ends with a confonant, and 
the fubfequent fyllable commences with one, every 
fchool-boy knows that the former is long, to ufe the 
technical term, by the law of pofition. This rule was 
in pronunciation ftridlly obferved by the Romans, who 
always made fuch fyllables long by dwelling on the 
vowels ; whereas the very reverfe is the cafe with us, be- 
caufe a quite contrary rule takes place in Englilh words 
fo conflrudled, as the accent or ftrefs of the voice is 
in fuch cafes always transferred to the confonant, and 
the preceding vowel being rapidly paffed over, that 
fyllable is of courfe fliort. 

“ The Romans had another rule of profody, that 
when one fyllable ending with a vowel,” was followed 
by another beginning with a vowel, the former fyllable 
was pronounced fhort; whereas in Englifli there is ge¬ 
nerally an accent in that cafe cn the former fylbible, 
as in the word pious, which renders the fyllable long. 
Pronouncing Latin therefore by our oven rule, as i.i 
the former cafe, we make thofe fyllables fliort which 
were founded long by them , fo in the latter, v. e make 
thofe fyllables long which with them were liioit. We 
fay ar'ma and virum'que, inftead of anna ami virum^uc ; / 

fcio and tdus, inftead of Jcio ai d tuus'. 

“ Having made tbele preliminary observations, we 
proceed now to explain the nature of poetic feet. Feet 
in verfe correfpond to bars in mufic : a certain number of 
fyllables connected form a foot in the one, as a cutam 
number of notes make a bar in the' other. They .u : 
called feet, becaufe it is by their aid that the mice 
as it were fteps along through the veil: in a mc.ifai .t 
pace ; and it is neceflary that the fyllables which im.i i; 
this regular movement of the voi-.e Humid in ion,: 
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meafure be diftinguifhed from the others. This di" 
itindion, as we have already obferved, was made among 
the ancient Romans, by dividing their fyllables into long 
and ihort, and afeertaining their quantity by an exad 
proportion of time in founding them; the long being 
to the Ihort as two to one ; and the long fyllables, be¬ 
ing thus the more important, marked the movement of 
the verfe. In Englilh, fyllables are divided into accent¬ 
ed and unaccented ; and the accented fyllables being as 
firongly diftinguifhed from the unaccented, by the pe¬ 
culiar ftrel’s of the voice upon them, are as capable 
of marking the movement, and pointing out the regu¬ 
lar paces c>f the voice, as the long fyllables were by 
their quantity among the Romans. Hence it follows, 
that our accented fyllables eorrefponding to their long 
ones, and our unaccented to their Ihort, in the ftrudure 
of poetic feet, an accented fyllabk followed by one un¬ 
accented n the fame foot will anfwer to their trochee ; 
and preceded by an unaccented one, to th,eir iambus: 
and fo with the reft. 

“ All feet ufed in poetry confift either of two or 
three fyllables; and the feet among the ancients were 
denominated from the number and quantity of their 
fyllables. The meafure of quantity was the Ihort fyl- 
lable, and the long one in time was equal to two fhort. 
A foot could not confift of lefs than two times, becaufe 
it muft contain at leaft two fyllables; and by a law re- 
fpeding numbers, which is explained elfewhere (fee 
Music, a poetic foot would admit of no more than 
four of thofe times. Confequently the poetic feet were 
neceffarily reduced to eight; four of two fyllables, and 
four of three. Thofe of two fyllables muft either con¬ 
fift of two Ihort, called a pyrrhic ; two long, called a 
fpondc e ; a long and a fhort, called a trochee ; or a fhort 
and a long, called an iambus. Thofe of three fyllables 
were, either three fhort, a tribrach ; a long and two 
fhort, a daByl; a fhort, long, and fhort, an amphibrach ; 
or two fhort and along, an anapajl (v). 

We are now fufficiently prepared for confidering what 
feet enter into the compofition of an Englifh heroic verfe. 

The Greeks and Romans made ufe of but two feet 
in the ftrudure cf their hexameters; and the Englifh 
heroic may be wholly compofed of one foot, viz. the 
iambic , which is therefore the foot moft congenial to 
that fpecies of verfe. Our poetry indeed abounds with 
verfes into which no other foot is admitted. Such as, 

The pow’’rs j gave ear | and granted half | his pray’r, 
The rest' | the winds | differs’d | in emp'|ty air. 

Gur heroic line, however, is not wholly reftrained to 
the ufe of this foot. In the opinion of Mr Sheridan 
it admits all the eight before enumerated ; and it cer¬ 
tainly excludes none, unlefs perhaps the tribrach. It 
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is known to every reader of Englifh poetry, that fome Verfifica- 
of the fineft heroic verfes in our language begin with a uon - 
trochee; and that Pope, the fmootheft of all our ver- 
fifiers, was remarkable for his ufe of this foot, as is 
evident from the following example, where four futceed- 
ing lines out of fix have a trochaic beginning. 

Her lively looks a fprightly mind difclofe. 

Quick as | her eyes | and as unfix’d as thofe : 

Favours | to none | to all fhe fmiles extends, 

O'ft fhe | rejeds j but never one offends. 

Bright as | the fun | her eyes the gazers ftrike, 

And like the fun fire fhines on all alike. 

The ufe of this foot, however, is not needfarily c on ' 
fined to the beginning of a line. Milton frequently 
introduces it into other parts of the verfe; of which 
take the following inftances: 

That all | was loft' | back’ to | the- thick'|et flunk— 

Of E've | whofeey’e | darted contagious fire. 

The laft line of the following couplet begins with 
a pyrrhic : 

She faid,—and meeting as in tears fhe lay, 

In a | foft sil’ver ftream diffolv’d away ; 

But this foot is introduced likewife with very good ef- 
fed into other parts of the verfe, as 

Pant on [ thy lip' | and to | thy heart | be preft.| 

The phantom flies me | as un|kind as you. 

Leaps o’er the fence with eafe | into | the fold. 

And thejfhrill’ founds j ran echoing through the wood. 

In this laft line we fee that the firft foot is a.pyrrhic; 
and' the fecond a fpondee ; but in the next the two firft 
feet are fpondees. 

Hill’s peep | o’er hill's [ and Alps | on Alps | arife. 

In the following verfe a trochee is fucceeded by two fpon¬ 
dees, of which the former is a genuine fpondee by quan¬ 
tity, and the latter equivalent to a fpondee by accent. 

See the j b 51 d youth j ftrain up' | the threatening fteep. 

We fhall now give fome inftances of lines containing 
both the pyrrhic and the fpondee, and then proceed to 
the confideration of the other four feet. 

That on | weak wings | from far purfues your flight. 

Thro’ the | fair feene | roll flow | the ling’ring ftreams. 

On her | white breas't | a fparkling crofs fhe wore. 

Of the four triffyllabic feet, the firft, of which we fhall 
give inftances in heroic lines, is the daByl; as 

Mur'muring, | and with | him’ fled | the (hades | of night. 

Hov'ering 


( y) For the convenience of the lefs learned reader we fhall here fubjoin a fcheme of poetic feet, uf ng the marks 
(-" ) in ufe among the Latin grammarians to denote the genuine feet by quantity; and the following marks 
(' w j to denote the Englifh feet by accent which anfwer to thofe. 


Trochee 

Roman 

Englifh 

/ V 

Dadvl 

Roman 

o V 

Englifh 
t o o 

Iambus 


v r 

Amphibrach 

o _ o 

u , o 

Spondee 

m r * 

Anapasft 

o o 

o o > 

Pyrrhic 

(J u 

u u 

Tribrach 

U O V 

u u 
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VcrCfica- Hov’ering | on wing | un'der { the cape | of hell', 
tion. Tim’orotis | and flothful yet he pleafed the ear. 

w ~ v Of truth | in word | mightier j than they | in arms. 

Of the anapdpjl a Angle inftance fhall luffice ; for except 
by Milton it is not often ufed. 

The great j hierar|chal flandard was to move. 

The amphibrach is employed in the four following verfes, 
and in the three lalt with a very fine effect. 

With wheels | yet hovering o’er the ocean brim 
Rous’d from their {lumber on | that fie|ry | couch. 

While the | prorr.is'cuous crowd flood yet aloof. 
Throws his fleep flight | in many | an ai|ry whirl. 

Having thus fufficiently proved that the Englifh he¬ 
roic verfe admits of all the feet except the tribrach , it 
may be proper to add, that from the nature of our ac¬ 
cent we have duplicates of thefe feet, viz. fuch as are 
formed by quantity, and fuch as are formed by the mere 
idus of the voice ; an opulence peculiar to our tongue, 
and which may be the fource of a boundlefs variety. 
But as feet formed of fyllables which have the accent 
or idus on the confonant are neceffarily pronounced in 
lefs time than fimilar feet formed by quantity, it may 
he objected, that the meafure of a whole line, con- 
ftrufted in the former manner, muft be fhorter than 
that of another line con drafted in the latter ; and - that 
the intermixture of verfes of fuch different ttieafures 
in the fame poem muft have a bad effect on the melody, 
as being deftruftive of proportion. This objeftion 
would be well founded, were not the time of the fhort 
accented fyllables compenfated by a fmall paufe at the 
end of each word to which they belong, as is evident 
in the following verfe : 

Then rus'Jtling crack'|ling crafh|ing thun’|der down. 

This line is formed of iambics by accent upon confo- 
nants, except the lafl fyllabTe; and yet by means of 
thefe foft paufes or rells, the meafure of the whole is 
equal to that of the following, which confifls of pure 
iambics by quantity. 

O’er heaps | of ru|in ftalk’d | the ftate]ly hind. 

Movement of fo much importance in verification, 
regards the order of fyllables in a foot, meafure their 
quantity. The order of fyllables refpefis their progrefs 
from fhort to long or from long to fhort, as in the 
Greek and Latin languages ; or from flrong to weak 
or weak to flrong, i. e. from acsented or unaccented 
fyllables, as in our tongue. It has been already ob- 
ferved that an Englifh heroic verfe may be compofed 
wholly of iambics; and experience fhows that fuch 
verfes have a fine melody. But as the ft refs of the 
voice, in repeating verfes of pure iambics, is regularly 
on every fecond fyllable, fuch uniformity would difguft 
the ear in any long fucceflion, and therefore fuch changes 
were fought for as might introduce the pleafure of va¬ 
riety without prejudice to melody; or which might 
even contribute to its improvement. Of this nature 
was the introduflion of the trochee to form the firfl 
foot of an heroic verfe, which experience has fhown ns 
is fo far from fpoiling the melody, that in many cafes 
it heightens it. This foot, however, cannot well be ad¬ 
mitted into any other part of the verfe without preju¬ 
dice to the melody, becaufe it interrupts and flops the 
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ufual movement by air ther direflly oppobte. But Verfifica. 
though it be excluded with regard to pure melcay, :t . 

may often be admitted into any part of the verfe with 
advantage to exprefllon, as is well known to the readers 
of Milton. 

“ The next change admitted for the fake of variety, 
without prejudice to melody, is the intermixture of 
pyrrhics and fpondees; in which two impreflions in the 
one foot make up for the want of one in the other ; and 
two long fyllables compenfate two fhort, fo as to make 
the fum of the quantity of the two feet equal to two 
iambics. That this may be done without prejudice to 
the melody, take the following inftance s: 

On her | white bread | a fparkling crofs fhe wore.— 

Nor the | deep tract | of hell—fay firfl what caufe.— 

This intermixture may be employed ad libitum, in any 
part of the line ; and fometimes two fpondees may be 
placed together in one part of the verfe, to be com¬ 
penfated by two pyrrhics in another ; of which Mr 
Sheridan quotes the following lines as inflances : 

St 55 d rul’d j flood vaft ( infinitude [ confined. 

She all | night 15 ng | her amojrous des|cant fung. 

That the former is a proper example, will not perhaps 
be queftioned ; but the third foot in the latter is certain¬ 
ly no pyrrhic. As it is marked here and by him, it is 
a tribrach ; but we appeal to our Englilh readers, if it 
ought not to have been marked an amphibrach by ac¬ 
cent, and if the fourth foot be not an iambus. To us 
the feet of the line appear to be as follow : 

She all | night long | her am'6|rous des’[cant fun'g. 

It is indeed a better example of the proper ufe of the 
amphibrach than any which he has given, unlefs perhaps 
the two following lines: 

Up to | the fiejry con|cave tow'erjing high 
Throws his | fleep flight | in many | an ai[ry whirl. 

That in thefe three lines the introdudtion of the amphi¬ 
brach does not hurt the melody, will be acknowledged 
by every perfon who has an ear; and thofe who have 
not, are not qualified to judge. But we appeal to 
every man of tafte, if the two amphibrachs fucceeding 
each other in the lafl line do not add much to the 
exprefllon of the verfe. If this be queftioned, we have 
pnly to change the movement to the common iambic, 
and we fhall difeover how feeble the line will become. 

Throws his | fleep flight | in mau|y aijry whirls. 

This is Ample defeription, inflead of that magical power 
of numbers which to the imagination produces the objeft 
itfelf, 'whirling as it were round an axis. 

Having thus fhown that the iambus, fpondee, pyr¬ 
rhic, and ampibrach, by accent, may be ufed in our 
meafure with great latitude ; and that the trochee may 
at all times begin the line, and in fome caf s with ad¬ 
vantage to the melody; it now remains only to add, 
that the dadlyl, having the fame movement, maybe in¬ 
troduced in the place of the trochee; and the anapaeft; 
in the place of the iambus. In proof of this, were not 
the article fvvelling in our hands, we could adduce many 
inflances which would fhow what an inexhauftible fund 
of riches, and what an immenfe variety of materials, are 
prepared for us, “ to build the lofty rhyme.” But we 

haften 
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VerGfka. haften to the next thing to be confidered in the art of 

c verifying, which is known by the name of paufes. 

’ “ Of the poetic paufes there are two forts, the re* 

Jural and the final. The cefural divides the verfe into 
equal or unequal parts ; the final doles it. In a verfe 
there may be two or more cefural paufes, but it is evi¬ 
dent that there can be but one final. As the final 
paufe concerns the reader more than the writer of verfes, 
it has been feldom treated of by the critics. Yet as it 
is this final paufe which in many cafes diftinguifhes verfe 
from profie, it cannot be improper in the prefent article 
to fhow how it ought to be made. Were it indeed a 
law of our verfification, that every line fhould termi¬ 
nate with a Hop in the fenfe, the boundaries of the mea- 
fure would be fixed, and the nature of the final paufe 
could not be miftaken. But nothing has puzzled the 
bulk of readers, or divided their opinions, more than the 
manner in which thofe verfes ought to be recited, where 
the fenfe does not cjpfe with the line; and whofe laft 
words have a lieceffary connexion with thofe that be¬ 
gin the fubfequent verfe. “Some (fays Mr Sheridan) 
who fee the neceffity of pointing out the metre, pro¬ 
nounce the laft word of each line in fuch a note as ufu- 
ally accompanies a comma, in marking the fmalleft mem¬ 
ber of a fentence. Now this is certainly improper, be- 
caufe it makes that appear to be a complete member 
of a fentence which is an incomplete one ; and by dif- 
joining the fenfe as well as the words, often confounds 
the meaning. Others again, but thefe fewer in num¬ 
ber, and of the more abfurd kind, drop their voice at 
the end of every line, in the fame note which they ufe 
in marking a full ftop ; to the utter annihilation of the 
fenfe. Some readers (continues our author) of a more 
enthufiaftic kind, elevate their voices at the end of all 
verfes to a higher note than is ever ufed in the flops 
which divide the meaning. But fuch a continued re¬ 
petition of the fame high note becomes difgufting by 
its monotony, and gives an air of chanting to fuch re¬ 
citation. To avoid thefe feveral faults, the bulk of 
leaders have chofen what they think a fafer courfe, 
which is that of running the lines one into another with¬ 
out the leaft paufe, where they find none in the fenfe; 
but by this mode of recitation they reduce poetry to 
ibmething worfe than profe, to verfe run mad. 

But it maybe alked, if this final paufe mull be mark¬ 
ed neither by an elevation nor by a depreffion of the 
voice, how is it to be marked at all ? To which Mr 
Sheridan repl es, by making no change whatever in the 
voice before it. This will futficiently diftinguifti it 
from the other paufes, the comma, femicolon, &c. be- 
caufe fome change of note, by raifing or deprefling the 
voice, always precedes them, vvhilft the voice is here 
only fufpended. 

Now this paufe of fufpenfion is the very thing want¬ 
ing to preferve the melody at all times, without inter¬ 
fering with the fenfe. For it psrfeftly marks the bound 
of the metre : and being made only by a fufpenfion, not 
by a change of note in the voice, it never can affeft the 
fenfe; becaufe the fentential Hops, or thofe which affeft 
the fenfe, being all made with a change of note, where 
there is no fuch change, the fenfe cannot be affefted. 
Nor is this the only advantage gained to numbers by 
this ftop of fufpenfion. It alfo prevents the monotony 
at the end of lines; which, however pleafmg to a rude, 
is difgufting to a delicate, ear. For as this ftop has 
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no peculiar note of its own, but always takes that which Verfifica. 
belongs to the preceding word, it changes continually tio n * 
with the matter, and is as various as the fenfe. * 

Having faid all that is neceffary with regard to the 
final, we proceed noivtocqnfider the cefural, paufe. To 
thefe two paufes it will be, proper to give the denomi¬ 
nation of mttftcal, to diftinguifti them from the comma, 
femicolon, colon, and lull ftop, which may be called fen- 
tential paufes; the office of the former being to mark 
the melody, as that of the latter is to point out the 
fenfe. The cefural, like the final paufe, fometimes 
coincides with the fentential; and fometimes takes place 
where there is no ftop in the fenfe. In this laft cafe, it 
is exaftly of the fame nature, and governed by the fame 
laws with the paufe of fufpenfion, which we have juft 
defcribed. 

The cefure, though not effential, is however a great 
ornament to verfe, as it improves and diverfifies the 
melody, by ajudicious management in varying its fitu- 
ation j but it difcharges a ftill more important office than 
this. Were there no cefure, verfe. could afpire to no 
higher ornament than that of fimple melody ; but by 
means of this paufe there is a new lource of delight 
opened in poetic numbers^ correfpondent in feme fort 
to harmony in mu fie. This takes its rife from that aft 
of the mind which compares the relative proportions 
that the members of a verfe thus divided bear to each 
other, as well as to thofe in the adjoining lines. In or¬ 
der to fee this matter in a clear light, let us examine 
what effeft the .cefure produces in fingle lines, and 
afterwards in comparing contiguous lines with each 
other. 

With regard to the place of the cefure, Mr Pope 
and others have expre'fsly declared, that no line appeared 
mufical to their ears, where the cefure was not after 1 
the fourth, fifth, or fixth fyllable of the verfe. Some 
have enlarged its empire to the third and feventh fyl- 
lables; whilft others have afferted that it may be admit¬ 
ted into any part of the line. 

“ There needs but a little diftinguifhing (fays Mr 
Sheridan) to reconcile thefe different opinions. If me¬ 
lody alone is to be confidered, Mr Pope is in the right 
when he fixes its feat in or as near as may be to the 
middle df the verfe. To form lines of the firft melody, 
the' cefure muft either be at the end of the fecond or 
of the third foot, or in the middle of the third between 
the two. Of this movement take the following ex¬ 
amples: , 

1. Of the cefure at the end of the fecond foot. 

Our plenteous ftreams || a various race fupply ; 

The bright ey’d pcr’ch |] with fins of Tyrian dye ; 

The filver eel || in fhining volumes roll’d ; 

The yellow carp' ]| in fcales bedrop’d with gold. 

2. At the end of the third toot. 

With tender billet-doux |] he lights the pyre, 

And breathes three amorous sighs j| to raile the fire. 

3. Between the two, dividing the third foot. 

The fields a' e ravih’d || from the induftrious fwains, 

From men their cities, |] and from gods their fanes. 

Thefe lines are certainly all of a fine melody, yet they 
are not quite upon an equality in that refpeft. Thofe 
which have the cefure in the middle are oi the firft or¬ 
der ; 
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der j thofe which have it at the end of the fecond fpot 
are next; and thofe which have the paufe at the end of 
the third foot the laid. The reafon of this preference 
it may not perhaps be difficult to affign. 

In the pleaiure arifing from comparing the propor- 
tion which the parts of a whole bear to each other, the 
more ealily and dirtincftly the ruini perceives that pro¬ 
portion, the greater is the pleafure. Now there is no¬ 
thing which the mind more inftantaneoufly and clearly 
difcerns, than the divifion of a whole into two equal 
parts, which alone would give a fuperiority to lines of 
the firft order over thofe of the other two. • But this is 
net the only claim to fuperiority which fuch lines pof- 
fefs. The cefure being on them always on an unaccent¬ 
ed, and the final paufe on an accented, fyllable, they 
have a mixture of variety and equality of which neither 
of the other orders can boaft, as in thefe orders the 
ceftiral and final paufes are both on accented fyllables. 

In the divifion of the other two fpecies, jf we refpeft 
quantity only, the proportion is exactly the fame, the 
one being as two to three, and the other as three to 
two ; but it is the order or movement which here makes 
the difference. In lines where the cefure bounds the 
fecond foot, the fmaller portion of the verfe is firft in 
order, the greater laft; and this order is reverfed in 
lines which have the cefure at the end of the third foot. 
Now, as the latter part of the verfe leaves the ftrongeft 
and moft lading impreffioii on the ear, where the lar¬ 
ger portion .belongs to the latter part ot the line, the 
impreffion muff in proportion be greater; the effect in 
found being the, fame as that produced by a climax in 
fenfe, where one part rifes above another. 

Having fliown in what manner the cefure improves 
and diverfifies the melody of verfe, we lhall now treat 
of its more important office, by which it is the chief 
fource of harmony in numbers. But, firft, it will be 
neceffary to explain what we mean by the term harmony, 
as applied to verfe. 

Melody in mufic regards only the effedls produced 
by fucceffive founds ; and harmony, ftridtly fpeaking, 
the effeffs produced by different co exifting founds, 
which are found to be in concord. Harmony, there¬ 
fore, in this fenfe of the word, can never be applied to 
poetic numbers, of which there can be only one reciter, 
and confequently the founds can only be in fucceffion. 
When therefore we fpeak of the harmony of verfe, we 
mean nothing more than an effeft produced by an action 
of the mind in comparing the different members of verfe 
already conftrufied according to the laws of melody 
with each other, and perceiving a due and beautiful pro¬ 
portion between them. 

The firft and loweft perception of this kind of har¬ 
mony arifes from comparing two members of the fame 
line with each other, divided in the manner to be feen 
in the three inftances already given ; becaufe the btauty 
of proportion in the numbers, according to each of 
thefe divifions, is founded in nature. But there is a 
perception of* harmony in verfification, which arifes 
from the comparifon of two lines, and obferving the 
relative proportion of their members ; whether they 
correfpond exadtly to each other by fimdar divifions, 
as in the couplets already quoted; or whether they aie 
diverfified by cefures in different places. As, 

See the bold youth || drain up the threatening deep, 

Rulh'lhro’ the thickets. |j down the valleys fweep. 
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Where we find the cefure at the end of the fecond foot 
of the firft line, and in the middle of the third foot of 
the laft. 

Hang o’er their courfers heads ]| with eager fpeed, 
And earth rolls back || beneath the flying (teed. 

Here the cefure is at the end of the third foot in the 

former, and of the fecond in the latter line.-The 

perception of this fpecies of harmony is far fuperior to 
the former ; becaufe, to the pleafure of comparing the 
members of the fame line with each other, there is fu- 
peradded that of comparing the different members of 
the different lines with each other; and the harmony is 
enriched by having four members of comparifon in- 
ftead of two. The pleafure is dill increafed in compa.- 
ring a greater number of lines, and obferving the rela¬ 
tive proportion of the couplets to each other in point of 
fimilarity and diverfity. As thus, 

Thy forefts, Windfor, |J and thy green retreats, 

At once the monarch’s || and the mufe’s feats, 

Invite lays. [J Be prefent fylvan maids, 

Unlock your fprings || and open all your fhades. 

Here we find that the cefure is in the middle of the 
verfe in each line of the firft couplet, and at the end of 
the fecond foot in each line of the laft; which gives.a 
fimilarity in each couplet diftinctly confidered, and a 
diverfity when the one is compared wkh the other', that 
has a very pleafing effeft.' Nor is the pleafure lefs where 
we find a diverfity in the lines of each couplet, and a 
fimilarity in comparing the couplets themfelves. As hi 
thefe, 

Not half fo fwift || the trembling doves can fly, 

When the fierce eagle || cleaves the liquid iky ; 

Not half fo fwiftly || the fierce eagle moves, 

When thro’ the clouds || he drives the trembling doves. 

There is another mode of dividing lines well fuited to 
the nature of the couplet, by introducing-femipaufes, 
which with the cefure divide the line into four por¬ 
tions. By a femipaufe, we mean a fmall reft, of the 
voice, during a portion of time equal to half of that ta¬ 
ken up by the cefure ; as will he perceived in the follow¬ 
ing fine couplet: 

Warms | in the fui> || refrefhes [ in the breeze, 

Glows | in the ftars |j and bloffoms j in the trees. 

That the harmony, and of courfe the pleafure, re- 
fulting from poetic numbers, is increafed as well by 
the femipaule as by the cefure, is obvious to every ear ; 
becaufe lines fo conftrufted furnilh a greater number of 
members for comparifon : but it is of more importance 
to obferve, that by means of the femipaufes, lines which, 
feparately confidered, are not of the fined harmony, 
may yet produce it when oppofed to each other, and 
compared in the couplet. Of the truth of this obferva- 
tion, the following couplet, efpecially as it fucceeds that 
immediately quoted is a ftriking proof: 

Lives | thro’ all life || extends | thro’ all extent. 
Spreads | undivided || operates | unfpent. 

What we have advanced upon this fpecies of verfe, 
will contribute to folve a poetical problem thrown out 
by Dryden as a crux to his brethren : it was to account 
for the peculiar beauty of that celebrated couplet in 
Sir John Denham’s Cooper's Hill, where he thus deferibes 
the Thames; 
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Verfifica- Tho’ deep | yet clear )| tho* gentle | yet not dull. fuch a divifion of our fubjefl would have thrown no Verfifica- 

v Strong | without rage || without o’erflowing | foil. light upon the art of Englifh verification. It may be tlon - 

This defcription has great merit independent of the juft worth while to obferve, that the paufe at the end 
harmony of the numbers ; but the chief beauty of the of a couplet ought to coincide, if poffible, with a flight 
verfification lies in the happy difpofition of the paufes paufe in the fenfe, and that there is no neceffity for this 
and femipaufes, fo as to make a fine harmony in each coincidence of paufes at the end of any particular blank 
line when its portions are compared, and in the couplet verfe. We might likewife compare our heroic line with 
when one line 'is compared with the other. the ancient hexameter, and endeavour to appreciate their 

Having now faid ail that is neceffary upon paufes refpedtive merits; but there is not a reader capable of 

and femipaufes, we have done the utmoft jullice to our attending to fuch a comparifort who will not judge for 

fubjedt which the limits affigned us will permit. Feet liimfelf 5 and it may perhaps be queftioned, whether 
and paufes are the conftituent parts of verfe; and the there be two who will form precifely the fame judgment, 
proper adjuftment of them depends upon the poet’s Mr Sheridan, and all the mere Englifh critics, give a 
knowledge of numbers , accent, quantity, and movement , high degree of preference to our heroic, on account of 
all of which we have endeavoured briefly to explain. In the vaft variety of feet which it admits; whilft the 
conformity to the pradlice of fome critics, we might readers of Greek and Latin poetry prefer the hexame- 
have treated feparately of rhyme and of blank verfe ;. ter, on account of its more mufical notes and majeftic 
but as the effentials of all heroic verfes are the fame, length. 
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POGGE, the cataphractus cottus in ichthyo- 
pJL,, lo gy- See Cottus, n° 2. 

POGGIUS Bracciolinus, a man of great parts 
and learning, who contributed much to the revival of 
knowledge in Europe, was born at Terranuova, in the 
territories of Florence, in 1380. His firft public em¬ 
ployment was that of writer of the apoftolic letters, 
which he held 10 years, and was then made apoftolic 
fecretary, in which capacity he officiated 40 years, un¬ 
der feven popes. In 1453, when he was 72 years of 
age, he accepted the employment of fecretary to the re¬ 
public of Florence, to which place he removed, and died 
in 1459. He vifited feveral countries, and fearched 
many monafteries, to recover ancient authors, numbers 
of which he brought to light: his own works confift of 
moral pieces, orations, letters, and A Hiftory of Flo¬ 
rence from 1350 to 1455, which is the moil confider- 
able of them. 

POGO, is a name by which the inhabitants of the 
Philippine iflands diftinguiih their quail, which, though 
fmaller, is in every other refpedt very like thofe of Britain. 

POICTIERS, an ancient, large, and confiderable 
town of France, capital of Poidtou. . It was a bifhop’s 
fee, an 1 contained four abbeys, a mint, an univerfity fa¬ 
mous for law, 22 parifhes, 9 convents for men, and 12 
nunneries. There are here feveral Roman antiquities, 
and particularly an amphitheatre, but partly demoliihed, 
and hid by the houfes. There is alfo a triumphal arch, 
which ferves as a gate to the great rtreet. It is not 
peopled in proportion to its extent. Near this place 
Edward the Black Prince gained a decifive vidtory over 
the French, taking King John and his fon Philip pri¬ 
soners, in 1356, whom he afterwards brought over into 
England. See France, n° 71, &c.—It is feated on a 
hill on the river Clain, 52 miles fouth-weft of Tours, 
and 120 north by eait of Bourdeaux. E. Long. o. 25. 
N. Lat. 46. 35. 

POICTOU, a province of France, bounded on the 
north by Bretagne, Anjou, and part of Touraine : on 
the eaft by Touraine, Berry, and Manche ; on the fouth 
by Angoumois, Saintonge, and the territory of Aunis; 
and on the weft by the fea of Gafcony. It is divided 
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into the Upper and Lower; and is fertile in com and p 0 ;& 011 
wine, and feeds a great number of cattle, particularly p 0 inciana. 

mules. It was in poffeffion of the kings of Eng- —v- 

land for a confiderable time, till it was loft by the un¬ 
fortunate Henry VI. Poidtiers is die capital town. 

Colic of Poictou. See Medicine, n° 303. 

POINCIANA, Barbadoes flower-fence : A ge¬ 
nus of the monogynia order, belonging to the decan- 
dria clafs of plants ; and in the natural method ranking 
under the 33d order, Lomentacece. The calyx is pen- 
taphyllous ; the petals five, the uppermoft larger than 
the reft; the ftamina long, and all fertile ; the feed vef- 
fel a legumen. There is only one fpecies, viz. the pul- 
cherrima, a native of both Indies. It rifes with a ftraight 
ilalk 10 or 12 feet high, which is covered with a grey 
bark, and isfometimes as thick as the fmall of a man’s 
leg, dividing into feveral fpreadirg branches at the top, 
which are armed at each joint with two Ihort, crooked, 
ftrong fpines, and garnifhed with decompound winged 
leaves, each leaf confifting of fix or eight pair of Ample 
winged leaves. They are of a light green colour, and 
when bruifed emit a ftrong odour. The branches are 
terminated by loofe fpikes of flowers, which are fome- 
times formed into a kind of pyramid, and at others dif- 
pofed more in the form of an umbel. The footftalk 
of each flower is near three inches long ; the flower is 
compofed of five petals, which are roundifli at the top, 
but are contracted to narrow tails at the bafe. They 
fpread open, and are beautifully variegated with a deep 
red or orange colour, yellow, and fome fpots of green ; 
and emit a very agreeable odour. After the flower is 
paft, the germen becomes a broad flat pod three inches 
long, divided into three or four cells by tranfverfe par¬ 
titions, each including one flattifli irregular feed. The 
plant is propagated by feeds; but, being tender, is to 
be conftantly kept in the bark-ftove. v It is very im¬ 
patient ot moifture in winter; and if the leaft damp 
feizes its top, it either kills the plant or deftroys its 
head. In fome parts of Europe it may be made to grow 
taller than in the places where it is native ; but its ftems 
will not be thicker than a man’s finger. In Barbadoes 
it is planted in hedges to divide the lands, whence it has 

the 
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the name of flower-fence. In the Weft Indies, its leaves 
are made ufe of as a purge inftead of fenna; and in Ja¬ 
maica it is called flnna. 

POINT, a term ufed in various arts. 

Point, in grammar, a charaXer ufed to mark the di- 
vifions of difcourfe (See Comma, Colon., &c.) A 
point proper is what we otherwife call a full flop or pe¬ 
riod. See Punctuation. 

Point, in geometry, according to Euclid, is that 
which hath neither, parts nor magnitude. 

Point, in mu lie, a mark or note anciently ufed to 
diftinguifh the tones or founds: hence we ftill call it 
flmple counter-point, when a note of the lower part an- 
fwers exactly to that of an upper ; knd figurative counter¬ 
point, when any note is fyncopated, and one of the parts 
makes feveral notes or inflexions of the voice, while the 
other holds on one. 

We ftill ufe a point, to raife the value of a note, and 
prolong its time by oue half, e.g. a point added to a 
femibreve inftead of two minims, make it equal to three; 
and fo of the other notes. See the article Time. 

Point, in aftronomy, a term applied to certain points 
or places marked in the heavens, and diftinguilhed by 
proper epithets. 

The four grand points or divifions of the horizon, 
viz. the eaft, weft, north, and fouth, are called the car¬ 
dinal points. 

The zenith and nadir are the vertical points ; the 
points wherein the orbits of the planets cut the plane 
of the ecliptic are called the nodes : the points wherein 
the equator and ecliptic inter feet are caMed the equinoc¬ 
tial points ; particularly, that whence the fun afeends to¬ 
wards the north pole, is called the vernal point; and that 
by which he defeends to the fouth pole, the autumnal 
point. The points of the ecliptic, where the fun’s afeent 
above the equator, and defeent below it, terminate, are 
called the folflitialpoint; particularly the former of them, 
the eflival or fummer-point; the latter, the brumal or 
winter-point. 

Point is alfo ufed for a cape or headland jutting out 
into the fea : thus feamen fay, two points of land are in 
one another, when they are fo in a right line againft 
each other, as that the innermoft is hindered from being 
feen by the outermoft. 

Point, in perfpeXive, is ufed for various poles or 
places, with regard to the perfpeXive plane. See Per¬ 
spective. 

Point is alfo an iron or fteel inftrument, ufed with 
fome variety in feveral arts. Engravers, etchers, cut¬ 
ters in wood, &c. ufe points to trace their defigns on 
the copper, wood, (tone, &c. See the articles Engra¬ 
ving, &c. 

Point, in the manufactories, is a general term, ufed 
for all kinds of laces wrought with the needle ; fuch are 
the point le Venice, point de France, point de Genoa, 
&c. which are diftinguilhed by the particular economy 
and arrangement of their points.— Point is fometimes 
ufed for lace woven with bobbins; as Englilh point, 
point de Malines, point d’Havre, &c. 

Point, in poetry, denotes a lively brifk turn or con¬ 
ceit, ufually found or expeXed at the clofe of an epigram. 
See Poetry, n° 169. 

PoiNT-Blank, in gunnery, denotes the fhot of a gun 
levelled horizontally, without either mounting or fink¬ 
ing the muzzle of the piece.-—In (hooting point-blank, 
Vol. XV 


the fhot or bullet is fuppofed to go direXly forward in 
a ftraight line to the mark ; and not to move in a curve, 
as bombs and highly elevated random fhots do.—When 
a piece (lands upon a level plane, and is laid level, the 
diltance between the piece and the point where the 
(hot touches the ground firft, is called the point-Uanh 
range of that piece ; but as the fame piece ranges more 
or lefs, according to a greater or lefs charge, the point- 
blank range is taken from that of a piece loaded with 
fuch a charge as is ufed commonly in aXion. It is 
therefore neceffary thatthefe ranges of all pieces (hould 
be known, fince the gunner judges from thence what 
elevation he is to give to his pieces when lie is either 
farther from or nearer to the objeX to be fired at; and 
this he can do pretty nearly by fight, after confiderable 
praXice. 

POINTING, in grammar, the art of dividing a dif¬ 
courfe, by points, into periods and members of periods, 
in order to fhow the proper paufes to be made in read¬ 
ing, and to facilitate the pronunciation and underftand- 
ing thereof. See the article Punctuation. 

POINTS, in heraldry, are the feveral different parts 
of an efcutcheon, denoting the local pofitions of any fi¬ 
gure. See Heraldry, p. 441. col. 2. 

Points, in eleXricity, are thofe acute terminations 
of bodies which facilitate the paffage of the eleXrical 
fluid from or to fuch bodies. See Electricity. 

Points, or Vowel Points, in the Hebrew language. 
See Philology, SeX. i.n° 31, &c. 

POISON, is any fubftance which proves deftruXive 
to the life of animals in a fmall quantity, either taken 
by the mouth, mixed with the blood, or applied to the 
nerves. See Medicine, n° 261, 269, 303, 322, 408, 
&c. See. 

Of poifons there are many different kinds, which are 
exceedingly various in their operations. The mineral 
poifons, as arfenic and corrofive mercury, feem to at¬ 
tack the folid parts of the ftomach, and to produce 
death by eroding its fubftance: the antimonials feem 
rather to attack the nerves, and to kill by throwing the 
whole fyftem into convulfions ; and in this manner alfo 
moft of the vegetable poifons feem to operate. All of 
thefe, however, feem to be inferior in ftrength to the 
poifons of fome of the more deadly kinds of ferpents, 
which operate fo fuddenly that the animal bit by them 
will be dead before another that had fwailovved arfenic 
would be affeXed. 

Much has been written concerning a poifon made ufe 
of by the African negroes, by the Americans, and by 
the Eaft Indians. To this very ftrange effeXs have 
been aferibed. It has been faid that by this poifon a 
man might be killed at any certain time ; as, for in- 
ftance, after the interval of a day, a week, a month, a 
year, or even feveral years. Thefe wonderful effeXs, 
however, do not feem worthy of credit; as the Abbe 
Fontana has given a particular account of an American 
poifon called ticunas, which in all probability is the fame 
with that ufed in Africa and the Eaft Indies; and from 
his account it is extremely improbable that any fuch 
effeXs could be produced with certainty. 

With this poifon the Abbe was furnilhed by Dr He- 
berden. It was dofed and fealed up in an earthen pot 
inclofed in a tin-cafe. Within the tin-cafe was a note 
containing the following words: “ Indian poifon, 
brought from the banks of the river of the Amazons 
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>. rpl ioH. by Don Pedro Maldonado. It Is one of the forts men- 
v v tioned in the Philofophical Tranfa&ions, Vol. XLVII. 

N° 12.” In the volume of the Philofophical Tranfac- 
tions here quoted, mention is made of two poifons little 
different in their adivity; the one called the poifon of 
Lamas, and the other of Ticunas. The poifon in the 
earthen veffel ufed by the Abbe Fontana was that of 
the ticunas; he was alfo furnifhed with a number of 
American arrows dipped in poifon, but whether that of 
the lamas or ticunas he could not tell. 

Our authpr begins his account of the nature of this 
poifon with deteding fome of the miftakes which had 
been propagated concerning it.—It had been aliened, 
that die Ticunas poifon proves noxious by the mere ef¬ 
fluvia, but much more by the fleam which exhales from 
it in boiling or burning : that, among the Indians, it 
is prepared only by women condemned to die; and 
that the mark of its being fufficiently prepared is when 
the attendant is killed by its fleam. All thefe affer- 
tions are by the Abbe refuted in the cleared manner. 
He expofed a young pigeon to the fmell of the poifon 
when the veffel was opened, to the fleam of it when 
boiling, and to the vapour of it when burning to the 
fides of the veffel, without the animal’s being the leaft 
injured; on which, concluding that the vapours of this 
poifon were not to be dreaded, he expofed himfelf to 
them without any fear. 

This poifon diffolves very readily even in cold water, 
and likewife in the vegetable and mineral acids. With 
oil of vitriol it becomes as black as ink, but not with 
the reft of the acids. In oil of vitriol it alfo diffolves 
more flowly than in any of the reft. It does not ef- 
fervefce with acids or alkalis; neither does it alter milk, 
nor tinge it, except with the natural colour of the 
poifon ; nor does it tinge the vegetable juices either 
red or green. Wl^en examined by the microfcope, 
there is no appearance of regularity or cryftallization ; 
but it for the moft part appears made up of very fmall, 
irregular, roundilh bodies, like vegetable juices. It 
dries without making any noife, and has an extremely 
bitter tafte when put upon the tongue. 

The ticunas poifon is harmlefs when put into the 
eyes; nor is it fatal when taken by the mouth, unlefs 
the quantity is confiderable. Six grains of the Iblid 
poifon, diffolved in water, killed a young pigeon which 
drank it in lefs than 20 minutes. Five grains killed a 
fmall Guinea-pig in 25 minutes. Eight grains killed a 


rabbit in an hour and eight minutes, &c. In thofe Potfoa. 
experiments it was obferved that much lefs poifon was ' v ' 
required to kill an animal whofe ftomach was empty 
than one that had a full itomach. Three rabbits and 
two pigeons were killed in lefs than 35 minutes by ta¬ 
king a dofe of three grains each on an empty ftomach 
but when the experiment was repeated on five animals 
with full ftomachs, only one of them died. 

The moft fatal operation of this poifon is when mir¬ 
ed with the blood. The fmalleft quantity, injedled in¬ 
to the jugular vein, killed the animal as if by a ftroke 
of lightning. When applied to wounds in fuch a man¬ 
ner that the flowing of the blood could not wafh it 
away, the animal fell into convuifions and a train of 
fatal nervous fymptoms, which put an end to its life in 
a few minutes. Yet, notwithftanding thefe feeming 
affedlions of the nerves, the poifon proved harmlefs when 
applied to the naked nerves themfelves, or even to the 
medullary fubftance of them flit open. 

The ftrength of this poifon feems to be diminifhed, 
and even deftroyed, by mineral acids, but not at all by 
alkalis or ardent fpirits ; but if the frefli poifon was ap¬ 
plied to a wound, the application of mineral acids im¬ 
mediately after could not remove the pernicious effedls. 

So far, indeed, was this from being the cafe, that the 
application of nitrous acid to the wounded mufcle of a 
pigeon killed the animal in a ihort time without any 
poifon at all.—The effedls of the arrows were equally 
fatal with thofe of the poifon itfelf (4). 

The poifon of the viper is analogous in its effedls to 
that of ticunas, but inferior in ftrength ; the latter kill¬ 
ing more inftantansoufly when injedled into a vein than 
even the poifon of the moft venomous rattlefnake. 

The Abbe has, however, obferved a difference in the 
adlion of the two poifons upon blood taken out of the 
body. He cut off the head of a pigeon, and received 
its blood into two warm conical glades, to the amount 
of about 80 drops into each. Into the blood contained 
in one porringer, he put four drops of water ; and into 
the other four drops of the poifon diffolved in water as 
ufual. The event of this experiment was, that the 
blood, with which the water only was mixed, coagulated 
in a Ihort time; but that in which the poifon was 
mixed did not coagulate at all. The poifon of the vi¬ 
per alfo hinders the blood from coagulating, but gives 
it a much blacker tinge than the poifon of the ticunas. 

The poifon of the viper alfo proves certainly fatal when 

injedled 


(a) MrPaterfon, in his travels in Africa, in the years 1777-8-9, fell in with an European woman who had been 
wounded with a poifoned arrow. Great pains had been taken to cure her, but in vain; for. at different periods of the 
year an inflammation came on which was fucceeded by a partial mortification. She told him that the wound was 
eafily healed up ; but in two months afterwards there was a certainty of its breaking out again, and this had been 

the cafe for many years. The Hottentots poifon their arrows with a fpecies of euphorbia. See Euphorbia._ 

The amaryllis dilticha, a large bulbous plant growing about the Cape of Good Hope, called mad poifon, is ufed 
for the fame purpofe. The natives take the bulbs when they are putting out their leaves, cut them tranfverfely, 
extradl a thick fluid, and keep it in the fun till it acquires the confiftence of gum, when it is fit for ufe. With 
arrows poifoned with this gum they kill antelopes and other fmall animals intended for food. After they are 
wounded, the animals generally run for feveral miles, and are frequently not found till next day. When the 
leaves of this plant are young, the cattle are very fond of them, though they occafion inftant death. Mr Pater- 
f>n mei.tions another flirubby plant producing a nut, called by the Dutch nwolf gift or wolf poifon, the only 
poifon ufeful to the European inhabitants. The nuts are roafted like coffee, pulverized, and fluffed into fome 
pieces of meat or a dead dog, which are thrown into the fields By this means the voracious hyenas are gene¬ 
rally killed. See Rhus. 
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injedted into the veins, even in very fmall quantity; fubftances were injedted into the veins. Many acrids Paifon. 

but it produces a kind of grumous coagulation and proved equally fatal. A decodtion of two drams of v 

blacknefs in the blood when drawn from a vein, though white hellebore, injected into the jugular vein of a dog, 

it prevents the proper coagulation of that fluid, and its killed him like a flroke of lightning. Another dog 

reparation into crafiamentum and fcitum as ufual. See was killed in a moment by an injection of an ounce of 
Viper. rectified fpirit of wine in which a dram of camphor was 

In the Philofophical Tranfadtions, N° 335. we have diflblved.—Ten drams of highly redtified fpirit of wine, 
a number of experiments which fhowthe effedts of ma- injedted into the crural vein of a dog, killed him in a 
ny different poifons upon animals ; from whence it ap- very fhort time : he died quietly, and licking his jaws 
pears, that many fubftances which are not at all account- with his tongue as with pleafure. In the vena cava 
ed poifonous, yet prove as certainly fatal when mixed and right ventricle of the heart the blood was coagula- 
with the blood as even the poifon of rattlefnakes, or the ted into a great many little clots.—Three drachms of rec- 
ticunas itfelf.—An ounce of emetic Vine, being injedt- tified fpirit of wine injedted into the crural vein of a 
ed into the jugular vein of a large dog, produced no fmall dog made him apopledtic, and as it were half dead, 
effedt for a quarter of an hour. At the expiration of In a little time he recovered from the apoplexy, and be- 
that fpace he became Tick, had a continual vomiting, came giddy ; and, when he endeavoured to go, reeled 
and evacuation of fome hard excrements by ftool. By and fell down. Though his ftrength increafed by de- 
thefe evacuations he feemed to be fomewhat relieved ; grees, yet his drunkennefs continued. His eyes were 
hut foon grew uneafy, moved from place to place, and red and fiery ; and his fight fo dull that he fcarce feem- 
vomited again. A fter this he laid himfelf down on the ed to take notice of any thing: and when he was beat, 
ground pretty quietly ; but his reft was difturbed by a he would fcarce move. However, in four hours he be- 
return of his vomiting, and his ftrength greatly decrea- gan to recover, and would eat bread when offered him; 
fed. An hour and an half after the operation he ap- the next day he was out of danger.—Five ounces of 
peared half dead, but was greatly revived by having ftrong white-wine injedted into the crural vein of a dog 
fome warm broth poured down his throat with a funnel, made him very drunk for a few hours, but did not pro- 
This, however, proved only a temporary relief; for in duce any other confequences. An ounce of ftrong de- 
a fhort time the vomiting returned, he made urine in codtion of tobacco injedted into a vein killed a dog in a 
great quantity, howled miferably, and died in convul- very fhort time in terrible convulfions.Ten drops of oil of 
lions.—A dram and an half of fal ammoniac diffolved fage rubbed with half a dram of fugar, and thus diflblved 
in an ounce and an half of water, and injedted into the in water, did no harm by being injedted into the blood, 
jugular vein of a dog, killed him with convulflons al- Mercury, though feemingly void of all acrimony, 
moft inftantly.—The fame effedt followed from injedt- proves alfo'fatal when injedted into the blood. Soon 
ing a dram of fait of tartar diflblved in an ounce of after the injedtion of half an ounce of this mineral into 
warm water; but a dram and an half of common fait the jugular vein of a dog, he was feized with a dry 
injedted into the jugular produced little other bad confe- fhort cough which came by intervals. About two 
quence than a temporary thirft.—A dram of purified days after, he was troubled with a great difficulty of 
white vitriol, injedted into the crural vein of a dog, breathing, and made a noife like that of a broken- 
killed him immediately.—Fifteen grains of fait of urine winded horfe. There was no tumour about the root of 
diffolved in an ounce of water, and injedted into the the tongue or the parotid glands, nor any appearance 
crural vein of a dog, threw him into fuch violent con- of a falivation. In four days he died; having been 
vulfions that he feemed to be dying; neverthelefs he re- for two days before fo much troubled with an orthop- 
covered from a fecond dofe, though not without a great ncea, that he could fleep only when he leaned his head- 
deal of difficulty: but an ounce of urine made by a againft fomething. When opened, about a pint of 
man fading produced no bad effedt. Diluted aqua- bloody ferum was found in the thorax, and the outfide 
fortis injedted into the jugular and crural vein of a dog of the lungs in moft places was bliftered. Some of the 
killed him immediately by coagulating the blood. Oil blifters were larger and others fmaller than a pea, but 
of fulphur (containing fome quantity of the volatile vi- moft of them contained mercurial globules. Several 
triolic acid) did not kill a dog after repeated trials. On of them were broken ; and upon beifig prefled a little, 
the contrary, as foon as he was let go, he rah into all the mercury ran out with a mixture of a little fanies ; 
the corners of the room fearching for meat: and ha- but upon ftronger preflure, a confiderable quantity of fa¬ 
ying found fome bones, he fell a gnawing them with tries ifluedout. In the right ventricle of the heart fome 
ftrange avidity, as if the acid, by injedlion into his veins, particles of quickfilver were found in the very middle of 
had given him a better appetite. Another dog who .the coagulated blood lodged there, and the fame tiling 
had oil of tartar injedted into his veins, fwelled and alfo was ebferved in the pulmonary artery. Some blood 
died, after fuffering great torment. His blood was alfo was found coagulated in a very ftrange and unuiual 
found florid, and not coagulated.—A drachm and a half mannerbetween the column® of the right ventricle of tin- 
of fpirit of fait diluted with water, and injedted into the heart, and in this a greater quantity of quickfilver than 
jugular vein of a dog, killed him immediately. In the anywhere elfe. In the left ventricle was found a very tena- 
right ventricle of the heart the blood was found partly cious blood,coagulated,and flicking to the great valve,in- 
grumous and concreted into harder clots than ordinary, eluding the tendonsof it,anda little refembhnga polypus, 
and partly frothy. Warm vinegar was injedted with- No mercury could be found in this ventricle by the moft 
outdoing any manifeft harm.'—Two drachms of fugar diligent fearch ; whence it appears, that the mercury had 
diflblved into an ounce of water were injedted into the paffed no farther than the extremities of the pulmonary 
jugular vein of a dog without any hurt. artery, where ft had ftuck and occafioned fatal obftrac- 

Thefe are the refults of the experiments where faline tions.—In another dog, which had mercury injected 

L 1 2 int* 
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i’cifon, into the jugular, it appears to have paffed the pulmo- 
'■ v nary artery, as part of it was found in the cavity of 
the abdomen, and part alfo in fome other cavities of 
the body. All the glandules were very turgid and full 
of liquor, efpecially in the ventricles of the brain, and 
all round there was a great quantity of ferum. 

In like manner, oil of olives proves certainly fatal 
when injedled into the blood. Half an ounce of this, 
injedled into the crural vein of a dog, produced no ef- 
fedt in half a quarter of an hour : but after that, the 
animal barked, cried, looked dejedted, and fell into a 
deep apoplexy ; fo that his limbs were deprived of all 
fenfe and motion, and were flexible any way at plea- 
fure. His refpiration continued very ftrong, with a 
fhorting and wheezing, and a thick humour fometimes 
mixed with blood flowing out of his mouth. He loft 
all external fenfe: the eyes, though they continued 
open, were not fenflble of any objedts that were put to 
them ; and even the cornea could be touched and rub¬ 
bed, without his being the leaft fenflble of it: his eye¬ 
lids, however, had a convulfive motion. The hearing 
was quite loft; and in a fliort time the feeling became 
lb-dull, that his claws and ears could be bored with red- 
hot pincers without his exprefling the leaft fenfe of pain. 
Sometimes he was feized with a convulftve motion of 
the diaphragm and mufcles fubfervient to refpiration; 
upon which he would bark ftrongly, as if he had been 
awake : but this waking was only in appearance ; for 
all the time of this barking he continued as infenfible 
as ever. ' In three hours he died; and on opening his 
body, the bronchias were filled with a thick froth.— 
An ounce of oil of olives injedled into the jugular of 
another dog killed him in a moment; but a third 
lived an hour after it. He was feized with a great 
fleepinefs, fnorting, and wheezing, but did not bark 
like the fir ft. In all of them a great quantity of thick 
froth was found in the lungs. 

We come now to fpeak of thofe poifons'which prove 
* Sets Che- mortal ( b ) when taken by the mouth. The principal 
millry, n ° of thefe are, arfenic, corrofxve mercury, glafs of anti- 
^ ai ’ mony, and lead*. What the effedls of thefe fubftances 
cine as a- are w h en injedled into the blood, cannot .be related, as 
hove re- no experiments feem to have been made with them in 
ferred to, that way,,excepting antimony, whofe effedls have been 
and Phar- already mentioned. The effedls of opium, when injedled 
fim Cy ’ f>af " ' nt0 t ^ le veins > feem to be fimilar to its effedls when 
taken by the mouth. Fifty grains of opium, diffolved 
in an ounce of water, were injedled into the crural 
vein of a cat. Immediately after the operation fhe 
feenred much dejedted, but did not cry ; only made a 
low, interrupted, and complaining noife. This was 


fucceeded by trembling of the limbs, convulfive motions Poifon. 
of the eyes, ears, lips, and almoft all parts of the body, ' * 

with violent convulfions of the breaft. Sometimes fhe 
would raife up her head, and feem to look about her; 
but her eyes were very dull, and looked dead. Though 
fhe was let loofe, and had nothing tied about her neck, 
yet her mouth was fo filled with froth, that fhe was 
almoft ftrangled. At laft, her convulfive motions con¬ 
tinuing, and being feized with ftretching of her limbs, 
fhe died in a quarter of an hour. Upon opening the” 
body, the blood was found not to be much-altered from 

its natural ftate_A dram and an half of opium was 

diffolved in an ounce and an half of water, and thea 
injedled into the crural vein of a lufty ftrong dog. He 
ftruggled violently; made a loud noife, though his 
jaws were tied : had a great difficulty of breathing, and 
palpitation of the heart; with convulfive motions of 
almoft all parts of his body. Thefe fymptoms were 
fucceeded. by a profound and apopledlic fleep. Having 
untied him, he lay upon the ground without moving 
or making any noife, though feverely beaten. About 
half an hour after he began to recover fome fenfe, and 
would move a little when beaten. The fleepinefs ftill 
decreafed ; fo that in an hour and a half he would make 
a noife and walk a little when beat. However, he died 
in four days, after having voided a quantity of fetid 
excrements, in colour refembling the diluted opium 
he had fwallowed. 

The oil of tobacco has generally been reckoned a 
very violent poifon when introduced into the blood; 
but from the Abbe Fontana’s experiments, it appears 
to be far inferior in ftrength to the poifon of ti'cu- 
nas, or to the bite of a viper. A drop of oil of to¬ 
bacco - was put into a fmall incifion in the right thigh 
of a pigeon, and in two minutes the animal could not 
ftand on its right foot. The fame experiment was 
repeated on another pigeon and produced exadtly the 
fame effect. In another cafe, the oil Was applied to a 
flight wound in the breaft ; three minutes after which, the 
animal could not ftand on the left foot. This experi¬ 
ment was alfo repeated a fecond time, with the fame 
fuccefs. A tooth-pick, fteeped in oil of tobacco, and 
introduced into the mufcles of the breaft, made the 
animal fall down in a few feconds as if dead- Ap¬ 
plied to two others, they threw up feveral times all the 
food they had eaten. Two others treated in the fame 
manner, but with empty ftomachs, made many efforts 
to vomit.—In general, the vomiting was found to be 
a conftant effefl of this poifon : but the lofs of motion 
in the part to which the poifon is applied, was found 
to be only accidental. None of the animals died by the 

application 


’ Stc ; (b) Of all poifons* thofe which may be called culinary are perhaps the moft deftrudtive, becaufe they are 

IVidkal S encral! y the leaft fufpedled. All copper J veffels, therefore, and veffels of bell-metal, which contains copper, j $ee p 0 ._ 
Treatife on fl‘°uld be laid afide. Even the common earthen-ware, when they contain acids, as in pickling, become very per- fonofcop- 
Difrafej of nicious, as they are glazed with lead, which in the fmalleft quantity when diffolved is very fatal; and even tin, the per. 

:i.e Vifcera. leaft exceptionable of the metals for culinary purpofes except iron, is not always quite free of poilbnous quali¬ 
ties, it having been found to contain a fmall portion of arfenic. Mufhrooms and the common laurel are alfo 
very fatal. The bitter almond contains a poifon, and its antidote likewife. The cordial dram ratafia, much 
ufed in- France, is a flow poifon, its flavour being procured from the kernels of peach, black cherry flones, &c.— 

The fpirit of lauro-cerafus is peculiarly fatal. The adulteration of bread, beer, wine, porter, &c. produces 
very fatal confequences, and merits exemplary punilhment. Next to culinary poifons the abufe of medicines de¬ 
fences particular attention. 
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Pnifon. application of oil of tobacco. Dr Leake however af- 
v ferts the contrary ; faying, that this oil, which is ufed 
by the Indians in poifoning arrows, when infufed into 
a frefti wound, befides ficknefs and vomiting, occaiions 
convullions and death. See PraStcal EJfay on Difeafes 
ojthe Vlfcera , p. 67. 

The pernicious effects of laurel-water are taken no¬ 
tice of under the article Medicine, n° 261. The ac¬ 
count is confirmed by the experiments of the Abbe 
Fontana ; who tells us, thac it not only kills in a fhort 
time when taken by the mouth, but that, when given 
in finall dofes, the animal writhes fo that the head joins 
the tail, and the vertebrae arch out in fuch a manner as 
to {trike with horror every one who fees it. In order 
to afcertain the effects of this water when taken into 
the blood, our author opened the (kin of die lower belly 
of a pretty large rabbit, and made a wound in it about 
an inch long ; and having {lightly wounded the mufcles 
under it in many parts, applied two or three tea fpoon- 
fuls of laurel-water. The animal fell down convulfed 
in lefs than three minutes, and died foon after. The 
experiment was repeated with fimilar fuccefs in other 
animals ; but was always found to act moll powerfully, 
and in the fhorteft time, when taken by the mouth, or 
injedted by way of clyfter. From thefe experiments, 
however, he concluded, that laurel-water would kill 
by being injedted into the blood: but in this he was 
deceived ; for two rabbits had each of them a large tea- 
fpoonful injedted into the jugular vein, without any in¬ 
convenience either at the time of injedtion or after¬ 
wards. It proved innocent alfo when applied to the 
bare nerves, and even when introduced into their medul¬ 
lary fubflance. 

We ought now to give fome account of the proper 
antidotes for each kind of poifon ; but from what has 
been related concerning the extreme activity of fome 
of them, it is evident that in many cafes there can be 
but very little hope. People are mod apt to be bit by 
ferpents in the legs or hands ; and as the poifon, from 
the Abbe Fontana’s experiments, appears to adt only 
in confequence of being abforbed into the blood, it is 
plain, that to prevent this abforption is the chief indi¬ 
cation of cure. We'have recommended feveral methods 
for this purpofe under the article Medicine, n° 408.; 
but the Abbe Fontana propofes another not mentioned 
there, namely, ligature. This, if properly applied be¬ 
tween the wounded part and the heart, mult certainly 
prevent the bad effects of the poifon : but then it tends 
to produce a difeafe almoft equally fatal; namely, a gan¬ 
grene of the part; and our author gives inftances of 
animals being thus deftroyed after the effedis of the 
poifon were prevented ; for which reafon he prefers am¬ 
putation. But the good effedis of either of thefe me¬ 
thods, it is evident, mull: depend greatly on the nature 
of the part wounded, and the time when the ligature 
is applied or the amputation performed. If the teeth 
of the ferpent, or the poifoned arrow, happens to ftrike 
a large vein, the only poffibility ofefcaping inftant death 
is to comprefs the trunk of the vein above the wounded 
place, and to enlarge the wound, that the blood may 
flow freely and in large quantity, in order to wafh 
away the poifon, and difcharge the infedled parts of the 
' blood itfelf. If this is negledled, and the perfon falls 
into the agonies of death, perhaps ftrongly Simulating 
medicines given in large dofes, and continued for a' 


length of time, may enable nature to counteract the vi- Polfun. 
rulence of the poifon. For this purpofe volatile alkalis v 
feem mod proper, as acting fooneft. See Medicine, 
p. 346. col. 2. and p. 347. col. 1.; and perhaps a com¬ 
bination of them with ether might be advantageous, as 
by the volatility of that medicine the activity of the al¬ 
kali would probably be increafed. In the Philofophical 
Tranfaftions, we have an account of the recovery of a 
dog feemingly by means of the volatile alkali, when pro¬ 
bably he was in a dying condition. This dog indeed 
feems to have had a remarkable ftrength of conftitution. 

The poor creature had firft got two ounces of the juice 
of nightfhade, which he bore without any inconve¬ 
nience. An equal quantity of the juice of hemlock 
was then given him without effeCt. He then got a large 
dofe of the root of wolfsbane with the fame fuccefs. Two 
drachms of white hellebore root were next given. Thefe 
caufed violent vomitings and purgings, but ftili he out¬ 
lived the operation. He was then made to fwallow five 
roots of the colchicum, or meadow-faffron, dug frelh 
out of the earth. The effeCt of thefe was fimilar to that 
of the white hellebore, but flill he did not die. Laftly, 
he got two drams of opium ; and he even outlived this 
dofe. He was firft caft into a deep fleep by it; but 
foon awaked, and was feized with violent vomitings 
and purgings, which carried off the effeCt of the opium. 

Seeing then that the animal had refilled the moil vio¬ 
lent poifons, it was refolved to try the effects of the 
bite of a viper; and he was accordingly bit three or 
four times on the belly a little below the navel by 
one enraged. The immediate confequence of this 
was an incipient gangrene in the parts adjoining to the 
wound, as appeared by the rifing of little black blad¬ 
ders filled with a fanious matter, and a livid colour 
which propagated itfelf all around. The motion of the 
heart became very faint and irregular, and the animal 
lay without ftrength or fenfation, as if he had been fei¬ 
zed with a lethargy or apoplexy. In this condition his 
wound was cupped and fcariSed, and Venice treacle (a 
famous antidote) applied to it. In two hours after this 
all the fymptoms were increafed, and he feemed to be 
nearly dead 5 upon which half a drachm of volatile fait 
of hartftiorn mixed with a little broth was poured 
down his throat; and the confequence was, that in a 
fhort time he was able to ftand on his feet and walk. 

Another dofe entirely difpelled his lethargy, and the 
heart began to recover its ftrength. However, he con¬ 
tinued very weak ; and though he eat no folid meat for 
three days, yet at the end of that time his ftrength 
was evidently increafed. The firft day he drank water 
plentifully and greedily, and on the fecond day he 
drank fome broth. On the third day he began to eat 
folid meat, and feemed out of danger ; only fome large 
and foul ulcers remained on that part of the belly which 
was bit, and before thefe were healed he was killed by 
another dog. 

From comparing this with fome other obfervations, 
indeed, it would feem that volatile alkali is the beft an¬ 
tidote againft all poifons which fuddenly kill by a mix¬ 
ture with the blood, and even of fome others. Indeed 
its effeffs in curing the bite offnakes feems to be put 
beyond all doubt, by a paper in the 2d volume of the 
Afiatic Refearches, p. 323. “From the effeCt of a 
ligature applied between the bitten part and the heart 
(fays Mr Williams, the author of the paper), it is evident 
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that the poifon diffufes itfelf over the body by the re¬ 
turning venous blood ; deftroying the irritability, and 
rendering the fyftem paralytic- It is therefore pro¬ 
bable, that the volatile call (lie alkali, ip refilling the 
difeafe of the pcifon, does not aft fo much as a fpecific 
in deftroying its quality, as by counterafting the effeft 
on the fyitem, by ftimulating the fibres, and prefervir.g 
that irritability which it tends to dellroy.” 

But whatever be the mode of its operation, the me¬ 
dicine is unqueftionably powerful. Mr Williams ufed 
either the volatile cauftic alkali, or eau-de-luce; the for¬ 
mer of which he feems to have preferred. Of it he 
gave 60 drops as a dofe in water, and of the eau-de-luce 
lie gave 40, at the fame time applying fome of the me¬ 
dicine to the part bitten, and repeating the dofe as he 
found occafion. Of feven cafes, fome of which were 
apparently very defperate,only one died, and that appears 
to have been occafioned by bad treatment after the cure.' 
Many of the patients were perfeftly recovered in feven 
or eight minutes, and none of them required more than 
two hours ; On the whole, Mr Williams fays that he 
“ never knew an inftance cf the volatile cauftic alkali 
failing in its effeft, where the patient has been able to 
fwallow it.” Dr Mead afferts, that the alkali counter- 
afts the deadly effefts of laurel water ; we have feen its 
effefts in curing the bite of a viper, and of fnakes ; and 
from Dr Wolfe’s experiments on hydrophobous pa¬ 
tients, it may even claim fome merit there. Still, 
however, there is another method of attempting a cure 
in fuch deplorable cafes ; and that is, by injefting into 
the veins any thing which will notdeftroy life, but will 
deftroy the effefts of the poifon. It is much to be 
regretted, that in thofe cruel experiments which we 
have already related, the intention feems almoft al¬ 
ways to have been to kill the animal at all events; 
whereas, it ought to have been to preferve him alive, 
and to afeertain what medicines could be fafely injeft- 
ed into the blood, and what could not, with the effefts 
which followed the injeftion of different quantities, 
none of which were fufficient to deftroy life. But in 
the way they were managed, fcarce any conclufion can 
be drawn from them. Indeed it appears that little good 
is.to be expefted from this mode; it is mere fpecula- 
tion, and future experiments mull fhow whether it ever 
fhall be ufed for the cure of poifons, or for any other 
purpofes : its being now totally laid afide, feems to mili¬ 
tate ftrongly againft the efficacy of it; befides, the ex¬ 
treme cruelty of the operation will ever be a ftrong bar 
to its general introduftion. See Injection. 

There ftill remains another method of cure in defpe¬ 
rate cafe?, when there is a certainty that the whole 
mafs of blood is infefted ; and that is, by the bold at¬ 
tempt of changing the whole difeafed fluid for the 
blood of a found animal. Experiments of this kind 
have alfo been tried ; and the method of making them, 
together with the confequences of fuch as are recorded 
in the Philofophical Tranfaftions, we fhall notice under 
the article Transfusion. 

Dr Mead, finding that many pretenders to philofo* 
phy have called the goodnefs of the Creator in queftion, 
for having created fubftances whofe manifeft and obvi¬ 
ous qualities are noxious and deftruftive, remarks, by 
way of anfwer, that they have alfo falutary virtues. 
But, befides their phyfical effefts, they are likewife food 
for auiia ils which afford us good nourifliment, goats and 


quails being fattened by hellebore, ftarlings by hemlock, 
and hogs innocently eating henbane ; befides, fome of 
thofe vegetables, which were formerly thought jioifon- 
ous, are now ufed in medicine, and future difeoveries 
may probably increafe the number. The poifon of 
many vegetables is their only defence againft the ra¬ 
vages of animals; and by means of them we are often 
enabled to defend ufeful plants from the deftroying in- 
feft ; fuch as by fprjnkling them with effential oil of 
turpentine ; and by means of fome fubftances poifonous 
to them, we are enabled to deftroy thofe infefts which in- 
feft the human body, and the bodies of domeftic animals, 
See .—As for poifonous minerals, arfenic for example. 
Dr Mead obferves, that it is not a perfeft mineral, but 
only an aftive fubftance, made ufe of by nature in pre¬ 
paring feveral metals in the earth, which are of great 
fervice to mankind ; and, after confirming this by feve¬ 
ral inftances, he concludes by faying, the cafe will be 
found much the fame in all natural produftions of this 
kind. As for poifonous animals, &c. their noxious 
qualities may eafily be accounted for, by reflefting that 
it is their only mode of felf-defence. See Aran Ea, 
p. 195. and Serpent. 

Poison of Copper. This metal, though when in 
an undiffolved ftate it produces no fenfible effefts, he* 
comes exceedingly aftive when diffolved; and fuch is 
the facility with which the folution is effefted, that it 
becomes a matter of fome confequence to prevent the 
metal from being taken into the human body even in 
its proper form. It doth not, however, appear that 
the poifon of copper is equally pernicious with thofe 
of arfenic or lead; much lefs with fome others treated 
of in the laft article. The rea'on of this is, that it ex¬ 
cites vomiting fo fpeedily as to be expelled, even though 
taken in confiderable quantity, before it has time to 
corrode the ftomach. Roman vitriol, which is a fo¬ 
lution of copper in the vitriolic acid, has been ufed as 
a medicine in fome difeafes with great fuccefs. Ver- 
digrife alfo, which is another very aftive preparation 
of the metal, has been by fome phyficians preferibed 
as an emetic, efpecially in cafes where other poifons 
had been fwallowed, in order to procure the moll 
fpeedy evacuation of them by vomit. Where copper is 
not ufed with this view, it has been employed as 
a tonic and antifpafmodic, with which it has been ad¬ 
mitted into the Edinburgh Difpenfatory under the 
title of Cuprum Ammomacale. The effefts of the 
metal, however, when taken in a pretty large quan¬ 
tity, and in a diffolved ftate, or when the ftomach 
abounds with acid juices fufficient to diffolve it, are 
very difagreeable and even dangerous; as it occa- 
fions violent vomitings, pains in the ftomach, faint- 
ings, and fometimes convulfions and death. The only 
cure for thefe fymptoms is to expel the poifon by vo¬ 
miting as foon as poffible, and to obiund-its acri¬ 
mony ; for which purpofe drinking warm milk will 
probably be found the mod efficacious remedy. In 
order to prevent the entrance of the poifon into the 
body, no copper veffels fhould be ufed in preparing 
food but fuch as are either well tinned or kept ex¬ 
ceedingly clean. The practice of giving a fine blue or 
green colour to pickles, by preparing them in copper 
veffels, ought not to be tolerated ; for Dr Falconer, in 
a treatife on this fubjeft, affures us, that tiiel'e are 
fometimes fo ftrongly impregnated by this method of 

preparing 


Poiftil. 
—„- - 
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Poiion, preparing them, that a fmall quantity of them will 

w produce a flight naufea.-Mortars of brafs or bell- 

metal ought for the fame reafon to be avoided, as by 
this means a confiderable quantity of the pernicious 
metal may be mixed with our food, or with medi¬ 
cines. In other cafes, an equal caution ought to be 
ufed. The cuftom of keeping pins in the mouth, 
of giving copper halfpence to children to play with, 
See. ought to be avoided ; as thus a quantity of the 
metal may be infenfibly taken into the body, after 

which its effects muft be uncertain.-It is proper 

to obferve, however, that copper is much more eafily 
diffolved when cold than when hot; and therefore the 
greateft care fhould be taken never to let any thing 
defigned for food, even common water, remaiu long 
in copper vefTels when cold; for it is obferved, that 
though the confectioners can fafely prepare the moll; 
acid fyrups in clean copper velfels without their recei¬ 
ving any detriment whilft hot, yet if the fame fyrups 
are allowed to remain in the velfels till quite cold, they 
become impregnated with the pernicious qualities of 
the metal. 

Poison of Lead. See Medicine, n° 303. 

PolsoN-Tree. See Rhus. 

PonoN-Tree of Java, called in the Malayan language 
lohun upas, is a tree which has often been deferibed by 
naturalifts; but its exiftence has been very generally 
doubted, and the deferiptions given of it containing 
much of the marvellous, have been often treated as idle 
fi&ions. N. P. Foerfcb, however, in an account of it 
written in Dutch, afferts that it does exilt; and tells us, 
that he once doubted it as much as any perfon ; but, 
determined not to truft general opinions, he made the 
moft particular inquiries poffible; the refult of which 
was, that he found that it is fituated in the illand of 
Java, about 27 leagues from Batavia, 14 from Soura 
Charta, the emperor’s feat, and about 19 from Tinkjoe, 
the refidence of the fultan of Java. It is furrounded 
on all fides by hills and mountains, and the adjacent 
country for 12 miles round the tree is totally barren. 
Our author fays he has gone all round the fpot at about 
18 miles from the centre, and on all fides he found the 
country equally dreary, which he aferibes to its noxious 
effluvia. The poifon procured from it is a gum, i (Thing 
from between the bark and the tree ; and it is brought 
by malefaClors who have been condemned to death, but 
who are allowed by this alternative to have a chance for 
their life. An old ecclefiaftic, our author informs us, 
dwelt on the outfide of the furrounding hills, whole bufi- 
linefs it was to prepare the criminals for their fate, if 
death fhould be the confequence of their expedition. 
And indeed fo fatal is its effluvia, that he acknowledged 
that fcarcely two out of 20 returned from above 700 
whom he had difmifled. 

Mr Foerfch farther tells us, that he had feen leveral of 
the criminals who had returned, and-who told him, that 
the tree Hands on the borders of a rivulet, is of a mid¬ 
dling fize, and that five or fix young ones of the fame 
kind Hand clofe to it. They could not, however, fee 
any other plant or (hrub near it; and the ground was 
of browniffi fand, full of ftones and dead bodies, and 
difficult to pafs. The Malayans think this traCl was 
thus rendered noxious and uninhabitable by the judge¬ 
ment of God, at Mahomet’s defire, on account of the 
fins of the inhabitants. No animal whatever is ever 


feen there ; and fuch as get there by any means never IVf i». 
return, but have been brought out dead by fuch of the ' 
criminals as have themfelves efcaped death. 

Our author relates a circumftance which happened 
in the year 1775, to about 400 families (1600 fouls), 
who refufed to pay fome duty to the emperor, and who 
were in confequence declared rebels and banifhed : they 
petitioned for leave to fettle in the uncultivated parts 
round Upas: the confequence of which was, that in lefs 
than two months their number was reduced to about 
300 fouls, who begged to be reconciled to the emperor, 
and were again received under his protection. Many 
of thefe furvivors Mr Foerfch faw, and they had juft 
the appearance of perfons tainted with an infectious 
diforder. 

With the juice of this tree arrows, lancets, and other 
offenfive weapons, are poifoned. With lancets thus poi- 
foned, Mr Foerfch obferves, that he faw 13 of the em¬ 
peror’s concubines executed for infidelity to his bed in 
February 1776. They were lanced in the middle of 
their breads; in five minutes after which they were fei- 
zed with a tremor and fubfultus tendinum, and in 15 mi¬ 
nutes they were dead. Their bodies were full of livid 
fpots, like thofe of petechia, their faces fwelled, colour 
blue, and eyes yellow, See. Soon after he faw leven 
Malayans executed in the fame way, and faw the fame 
effects follow; on which he refolved to try it on other 
animals, and found the operation fimilar on three pup¬ 
pies, a cat, and a fowl, none of which furvived more 
than 13 minutes. He alfo tried its effects internally 
on a dog feven months old ; the animal became deliri¬ 
ous, was feized with convulfions, and died in half an 
hour. From all which our author concludes, that at 
is the moft violent of all vegetable poifons, and that it 
contributes greatly to the unhealthinefs of the illand 
in which it grows. By means of it many cruel and 
treacherous murders are perpetrated. He adds, that 
there exifts a fort of cajoe-upas on the coaft of 
Macaffar, the poiion of which, though not near fo 
violent or malignant, operates nearly in the fame 
manner. 

To this account our readers will give fuch a degree 
of credit as they think is due ; it is our bufinefs how¬ 
ever to add, that it has been controverted in all its parts 
in a memoir of Lambert Nolft,M.D. fellow of the Bata¬ 
vian Experimental Society at Rotterdam, (fee Gentle, 
man’s Mag May 1794, p. 433.) This memoir was pro¬ 
cured from John Matthew a Rhyn, who had been 2 3 
years, from 1763 to 1786, refident in the ifland, and 
therefore had every opportunity of informing himfelf 
on the fpot. In this memoir we are told, that Foerfch’s 
account of the tree is extremely fofpicious,from a vari¬ 
ety of circumftances : 1. Though he had letters of in¬ 
troduction, he went to no confiderable houfe, and after¬ 
wards privately withdrew among the Englifh. 2. When 
the emperor was afked refpeCling Foerfch, and the faCts 
he relates, he anfwered, that he had never heard either 
of him or of the tree. 3. The diftances given to mark 
the fituation of the tree are not accurate. 4. The exe¬ 
cution of criminals is different from what he reprefents. 

5. The circumftance offeveral criminals returning when 
Foerfch was there has a fufpicious appearance. 6, 

There exifts no fuch tradition, as that the tree was pla¬ 
ced there by Mahomet. 7. There were no fuch dis¬ 
turbances in 1775 as Foerfch reprefents, the traCl to 

which 
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whi:h lie alludes having fubmitted to the Dutch Eaft nations indeed are involved in fable ; but the Poles ne* Poland. 
India Company as early as 1756. 8. The ifland is not ver had even a fabulous hiftory of their own nation. 
unhealthy, as Foerfch aflerts ; nor are violent or pre- The reafon of this is, that it was not the cuftom with 
mature deaths frequent. 9. The Javanefe are a curi- that nation to entertain itinerant poets for the amufe- 
ous and intelligent people, and c-f courfe could not be fo ment of the great; for to the fongs of thefe poets en- 
ignorant of this tree if it had any exiftence. 10. The tertained among other nations we are obliged for the 
affertions and pretended fafts-of Foerfch have no co- early part of their hiftory; but this afliftance being 
lateral evidence ; and every thing which we gather from' deficient in Poland, we muft have recourfe to what is 
the accounts of others, or from the hiftory of the people, recorded concerning it by the hiftorians of other nations. r 

invalidates them. For thefe and other reafons, Dr The fovereign? of Poland at firft had the title of Polilh fo- 

Nolft concludes, that very little credit is due to the re- duces , dukes or generals, as if their office had been vercigns at 
prefentations of Foerfch, and that the ifland of Java only to lead the armies into the field. The firft ofjj r ^" nl y 
produces no fuch tree, which, if it really grew there, thefe is univerfally allowed to have been Lechus or 
would be the moft remarkable of all trees. Lecht; and to render him more illuftrious; he is faid j 

POLA, in ichthyology, is the name of a flat fifh, re- to have been a lineal defendant from Japhet the fon of Lerhus the 
fembling the foal, but fomewhat ffiorter and fmaller. -Noah. According to fome writers, be migrated at firft duke. 
It is called cynoghjfus and linguatula. It abounds in the head of a numerous body of the defendants of the / 

the Mediterranean, and is fold both in Rome and in Ve- ancient'Sclavi from fome of the neighbouring nations,; 
nice for the table. ; and, to this day, Poland is called by the Tartars the 

POLACRE, a {hip with three malls, ufually na- kingdom of Lechus. Bufching, however, gives a dif- 
vigated in the Levant and other parts of the Medi- ferent account of the origin of the Poles, Sarmatia, 
terranean. Thefe velfels are generally furniflied with he obferves, was an extenlive country, inhabited by a 
iquare fails upon the main maft, m& latcen fails upon variety of nations of different names. Hefuppofes the 
the fore mall and mizemmaft. Some of them, how- Poles to be the defendants of the ancient Lazi, apeo- 

t ver, carry fquare fails upon all the three malls, par- pie who lived in Colchis near the Pontus Euxinus; ^ 

licularly thofe of Provence in France. Each of their whence the Poles are fometimes called Pola%i. Crofs- Derivation 
tnafts is commonly formed of one piece/ £b that they ing fevejal rivers, they entered Pofnania, and fettled on of thediffe- 
have neither top maft nor top gallant-rnaJft; neither the borders of the Warta, while their neighbours the rent namcs 
have they any horfes to their yards, becaufe the men Zechi fettled on the Elbe, in the 550th year of Chrift. Poland, 
ftand upon the top-fail-yard to lpofe or furl the top- As to the name of Poland, or PoJfka, as it is called by 
gallant-fail, and on the lower-yard to reef, to loofe, or the natives, it comes from the Sclavonic word Pole, 
furl, the top-fail, whole yardis jowered fuffieiently down or Pain, which fignifies a country adapted to hunt- 
for that purpofe. ing, becaufe the whole country was formerly covered 

POLAEDRASTYLA, in natural hiftory, is the with vaft forefts, exceedingly ■ proper for that employ- 
name of a genus of cryftals, derived from the Greek ment. 

rri\vt t many, iJ'fn,Jides, the primitive particle =, not, ajj.d Of the tranfaflions of Lechus during the time that vifoinier 
yi/\«{, a column ; and means a cryftal with many planes, he enjoyed the fovereignty, we have no certain ac- the fecond 
and without a column. _ v count. His fucceffpr was named Vlfcimer, who is ge- duke. 

The bodies of this genus are cryftals of two oftan- nerally fuppofed to have been the nephew of Lechus. 
gular pyramids, with the bafes joined, the whole body He was a warlikeand fuccefsful prince, fubduing many 
conftfting of 16 planes. Of this genus there are only provinces of Denmark, and building the city of Wif- 
two fpecies -known : 1. A brown kind with ftiort pyra- mar, fo called from the name of the fovereign. But 
rnids, fonnd in great plenty in Virginia on the fide* of the Daniffi hiftorians take no notice of his wars with 
hills ; and, 2. A colourlejs one, with longer pyramids, their country ; nor do they even mention a prince of 
This has yet beerrfbund only in one place, which is the this name. However, he is faid to have reigned for a 
great mine at Goffalaer, in Saxony, where it ufually long time with great glory ; but to have left the people 
lies at great depths. 'i,u great diftrefs, on account of the difputes which arofe — 

POLAND, a kingdom of Europe, in its largeft ex- about a fucceffor. " v 
tent bounded by Pomerania, Brandenburg, Silefia, and After the death of Vifeimer, the nobility were on Form* of 
Moravia, to the weft; and, towards the eaft, by part the point of eledting a fovereign, when the people, govern- 
of Ruflia and the lefler Tartary ; on the north, it haraffed by the grievous bur-dens occaiioned by the ment chan- 
has the Baltic, Jluffia, the grand province of Livo- wars of Viftimer, unanimously demanded another form B ed int0 
nia, and Samogitia; and on the fouth, it is bounded of government, that they might no longer be liable t0 aoftoemy, 
by Beflarabia, Tranfylvania, Moldavia, and Hungary, fuffer from ambition and tyranny. At ; firft the nobi- 
Geographers generally divide it into the provinces of lity'pretended to yield to this humour’ of the people 
Poland Proper, Lithuania, Samogitia, Courland, Pruf- with great reluflance ; however, they afterwards deter- 
fia, Maffovia, ^ Polachia, Polefia, Little Ruffia-called mined on fuch a form of government as-threw all the 
li’cewife Rufia Rubra oirRed Rujfa, Podolia, and the power into their Own hands. Twelve"palatines, or 
Ukrain. Now, however, it is very confiderably re- vaivodes, were chofen; and the Polifh dominions di- 
duced in extent, as will.uppear im'the courfe of its hi- vided into as many provinces. Thefe palatines exer- 
ftpry. For a map of Poland/Lithuania, and Pruffia, cifed a defpotic authority within their leveral jurifdic- 
fee Plate CCCCX. v ■ tlons, and aggravated the mifery of the people by per- 

Wrth regard _to the hiftory-of-Poland, we are not, pelua^ grars a mong themfelves ; upon whic h the Poles, 
to gather the earlier part of it from any accounts tranf- worn out with oppreffion, refolved to’retuin'to their 
milted to us by the natives. The early hiftories of all" old form of government. Many affemblies' were held 
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Poland, for this purpofe ; but, by reafon of the oppofition of 

' v -' the vaivodes, they came to nothing. At laft, however, 

they cad their eyes upon Cracus, or Gracus, whofe 
wealth and popularity had raifed him to the higbeft 
honours among his countrymen. The Poles fay that 
he was a native of Poland, and one of the 12 vaivodes 5 

6 but the Bohemians affirm that he was a native of their 
The duke- country; however, both agree in maintaining, that he 
dom reftor- was jefcended from the ancient family of the Gracchi 

in Rome ; who, they fay, were baniffied to this country. 
He is faid to have fignalized himfelf againft the Franks, 
whom he overthrew in fome defperate engagements, and 
afterwards built the city of Cracow with their fpoils. 
He did not enlarge his dominions, bat made his fubjedts 
happy by many excellent regulations. At laft, after a 
long and glorious reign, he expired, or, according to 
fome, was aflaffinated by a nobleman who afpired to the 
crown. / 

Cracus left three children; Cracus, Lechus, and a 
daughter named Vanda. The firft fucceeded to the 
dukedom in virtue of his birthright; butwasfoon after 
murdered by his brother Lechus. However, it feems 
the thoughts of the crime which he had committed, fo 
difturbed his confcience, that the fecret could not be 
kept. When it was known that he had been the mur¬ 
derer of his late fovereign, he was depofed with all 
poffible marks of ignominy and contempt, and his filler 
Vanda declared duchefs. She was a moft beautiful and 
accomplifhed lady ; and foon after (he had been raifed 
to the fovereignty, one Rithogar, a Teutonic prince, 
fent an ambaflador demanding her in marriage, and 
threatening war if his propofals were refufed. Vanda 
marched in perfon againft him at the head of a numer¬ 
ous army, and the event proved fatal both to Rithogar 
and herfelf. The troops of Rithogar abandoned him 
without linking a blow, upon which he killed himfelf 
in defpair; and Vanda, having become enamoured of 
him, was fo much concerned for his death, that Ihe 
drowned herfelf in the river Viftula or Wefel. From 
this unfortunate lady the country of Vandalia takes its 

7 name. 

A pain afco- The family of Cracus having become extindl by the 
lilhed. death of Vanda, the Poles were again left at liberty to 
choofe a new fovereign or a new form of goverment. 
Through a natural levity, they changed the form of 
goverment, and reftored the vaivodes notwithftanding 
all that they had formerly fuffered from them. The 
confequences were the fame as before: the vaivodes 
abufed their power ; the people were cpprefled, and the 
g flate was diftraffed between foreign wars tnd civil con- 
Reftorcd tentions. At that time the Hungarians and Moravians 
a fecond had invaded Poland with a numerous army, and were 
tmle ‘ oppofed only "by a handful of men almoft ready to fur- 
render at diicr -ion. However, one Premiflaus, a pri¬ 
vate foldier, contrived a ftratagem by which the nume¬ 
rous forces of the enemy were overthrown ; and for his 
valour was re warded with the dukedom. We are ig¬ 
norant of It; other tranfaflions of his reign; but all 
hiftori-.n inform us that he died deeply reg: eited, and 
without iffue; fo that the Poles had once more to 
choofe a fovereign, 

On the death of Premifiaus ffiveral candidates appear¬ 
ed for the throne; and the Poles determined to prefer him 
who could overcome all his competitors in a horfe-race. 
A ftone pillar was erected neat the capital, on which 
Vol. XV. 


were laid all the enfigns of the ducal authority ; ar.d an 
herald proclaimed, that he who firft arrived at that pil¬ 
lar from a river at fome diftance, named Pouderic, was 
to enjoy them. A Polilh lord named Lechus was re • 
folved to fecure the vidtory to himfelf by a llia’agem ; 
for which purpofe he caufed iron fpikes to be driven a ! 
over the courfe refervingonly a path for his own hone. 
The fraudulent defign took effedl in part, all the reft 
of the competitors being difmounted, and fome feverely 
hurt by their fall. Lechus, in confequence of this vic¬ 
tory, was about to be proclaimed duke ; when, unlucki¬ 
ly for him, a peafant who had found out the artifice op¬ 
pofed the ceremony ; and upon an examination of the 
fadt, Lechus was torn in pieces, and the ducal authority 
conferred upon the peafant. 

The name of the new monarch was alfo Lechus. He 
attained the fovereignty in the year 774, and behaved 
with great wifdom and moderation. Though he poffeffed 
the qualities of a great warrior, and extended his domi¬ 
nions on the fide of Moravia and Bohemia, yet his chief 
delight was to make his fubjedts happy by peace. In 
the decline of life he was obliged to engage in a war 
with Charlemagne, and is faid by fome to have fallen in 
battle with that powerful monarch; though others aflert 
that he died a natural death, having lived fo long that 
the fprings of life were quite worn out. 

Lechus III. was fucceeded by his fon Lechus IV. 
who inherited all his father’s virtues. He iuppreffed an 
infurredlion in the Polifh provinces, by which he ac¬ 
quired great reputation; after whith he led his army 
againft the Greek and Italian legions who had over¬ 
run Panonia. He gained a complete vidlory over his 
enemies. Nor was his valour more confpicuous in tbe 
battle than his clemency to the vanquiftied : for he dif- 
miffed all his prifoners without ranfom ; demanding no 
other conditions than that they fhould never again ditturb 
the peace of Poland, or the allies of that kingdom. This 
duke is faid to have been endowed with many virtues, 
and is charged only with the vice of incontinence. He 
left 20 natural children, and only one legitimate fon, 
named Popiel, to whom he left the fovereignty. Popiel 
was alfo a virtuous and pacific prince, who never had re- 
courfe to arms but through neceffity. He removed the 
feat of government from Cracow to Gnefna, and was 
fucceeded by his nephew Popiel II. a minor. 

The young king behaved with propriety as long as 
he was under the tuition of others; but as foon as he 
had got the reins of government into his own hands the 
face of affairs was altered. Lechus III. who as hath 
been already mentioned, had 20 illegitimate children, 
had promoted them to the government of different pro¬ 
vinces; and they had difeharged the duties of their offices 
in fuch a manner as fhowed that they were worthy of the 
confidence repofed in them. However, as foon as Popiel 
came of age, being feduced by the advice of his wife, an 
artful and ambitious woman, he removed them from 
their polls, treated them with the utmoft contempt, and 
at laft found means to poifon them all at once at an enter¬ 
tainment. A dreadful punifhment, however, according 
to the hillorians of thofe times, attended his treachery 
and cruelty. The bodies of the unhappy governors were 
left unburied ; and from them iffued a fwarm of rats, 
who purfuedPopiel, his wife,Jandchildren,wherever they 
went, and at laft devoured them. The nation now be¬ 
came a prey to civil difeord at the fame time that it was 
M m haraffed 
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^ Pear. J. hnraT.d by a foicign enemy; and, in ftiort, the ftate 
teemed to be on tile verge of didoluiion, when Pianus 
9 *'as proclaimed Juice in 83c, from whom the natives of 
W!,) the ducal or regal dignity were called Piaf.es. See Piastus. 
«f V polat)d ^‘ s excc ^ er!t monarch died in 861, and was fucceeded 
ar? ca.Kd by h; s fon Ziemovitus, who was of a more warlike dif- 
portion than his father, and who firft introduced a re¬ 
gular difeipline among the Polilh troops. He main¬ 
tained a refpedtable army, and took great pains to ac¬ 
quire a perfedt knowledge of the art of war. The con- 
Ilquence of this was, that he was vidtorious 'in all his 
battles; and retook from the Germans and Hungarians 
not only all that they had gained, but enlarged his do¬ 
minions beyond what they had been. After his death 
nothing remarkable happened in Poland till the time of 
Mieczflaus I. who attained the ducal authority in 964. 
He was born blind, and continued fo for feven years : 
after which he recovered his fight without ufing any 
medicine ; a circumftance fo extraor ’inary, that in thofe 
times of ignorance and fuperftition it was accounted a 
Chriftiani- miracle. In his reign the Chriftian religion was intro- 
ty introdu- duced into Poland. The moll probable account of the 
cedby Mi- manner in which Chrillianily was introduced is, that 
tczli “ us Mieczflaus having by ambaffadors made his addrelfes to 
Daborwka daughter to the duke of Bohemia, the lady 
rejefled his offer unlefs he would fuffer himfalf to be 
baptized. To this the duke confented, and was bap¬ 
tized, after having been inftrudted in the principles of 
Chriftianity. He founded the archbifhoprics of Gnefna 
and Cracow; and appointed St Adalbert, fent by the 
pontiff to propagate Chriftianity in Poland, primate of 
the whole kingdom. On the birth of his fon Boleflaus 
he redoubled his zeal; founding feveral bifhoprics and 
monafteries ; ordering likewife that, when any part of 
the Gofpel was read, the hearers Ihould half draw their 
fwotus, in teftimony of their readinefs to defend the 
faith. Pie was, however, too fuperftitious to attend to the 
duties of a fovereign; and fuffered his dominions to be 
ravaged by his barbarous neighbour the duke of Ruffia. 
Yet, with all his devotion, he could not obtain the title 
of king from the pope, though he had warmly folicited 
it; but it was afterwards conferred on his fon, who 
r i fucceeded to all his dominions. 


fetting out on this expedition, .he was prevented by the Poland, 
breaking out of a war with the Bohemians. The ele- 
vation of Boleflaus to the regal dignity had excited the 
envy of the duke of Bohemia, who had folicited the 
fame honour for himfelf, and had been refufed. His 
jealoufy was further excited by the connexion between 
Boleflaus and the emperor, the former having married 
Rixa the emperor’s niece. Without any provocation, 
therefore, or without giving the leaft intimation of his 
defign, the duke of Bohemia entered Poland at the head 
of a numerous army, committing everywhere dreadful 
ravages. Boleflaus immediately marched againft him, He con- 
and the Bohemians retired with precipitation. Scarcity quers Be* 
of provilions, and the inclemency of the feafon, prevent- llcmu - 
ed Boleflaus at the time from purfuing; but as foon as 
thefe obftacles were removed, he entered Bohemia at the 
head of a formidable army, with a full refolution of 
taking an ample revenge. The Bohemians were alto¬ 
gether unable to refill; neither indeed had they courage 
to venture a battle, though Boleflaus did all in his power 
to force them to it. So great indeed was the cowardice 
of the duke or his army, that they fuffered Prague, the 
capital of the duchy, to be taken after a fiege of two 
years ; having never, during all that time, ventured to 
relieve it by fighting the Polilh army. The taking of 
this city was quickly followed by the redudtion of all the 
places of inferior note: but though Boleflaus was in 
poffeflion of almoft all the fortified places in Bohemia, 
he could not believe his conquefts to be complete until 
he became mafter of the duke’s perfon. This unfortu¬ 
nate prince had fhut himfelf up with his fon in his 
only remaining fortrefs of WifTogrod, where he imagined 
that he fhould be able to foil all the attempts of the 
Polilh monarch. In this, however, he found himfelf 
difappointed. Boleflaus inverted the place, and made 
his approaches with fuch rapidity, that the garrifon, 
dreading a general affault, refolved to capitulate, and 
perfifted in their refolution notwithftanding all the in¬ 
treaties and promifes of the duke. The confequence 
was, that the unhappy prince fell into the hands of his 
enemies, and had his eye-s put out by Boleflaus; after 
which, his fon Jaremir was put into perpetual and clofe 
confinement. 
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Boleflaus I. the firft king of Poland, furnamed Chro- From Bohemia Boleflaus marched towards Moravia ; ^ndMora* 
Iry fucceeded to the fovereignty in 999. He alfo pro- but no fooner did he arrive on the frontier than the T ; JU 
feifed and cherifhed Chriftianity, and was a man of great whole province fubmitted without a blow. He then 
valour and prudence. However, the firft tranfadlion of refumed his intention of invading Ruffia; for which he 
his reign favoured very much of the ridiculous piety of had now a very fair opportunity, by reafon of a civil 
tliofe times. He removed from Prague to Gnefna the war which raged with violence amdng the children of 
remains of a faint which he had purchafed at a confider- duke Volodomir. The chief competitors were Jariflaus 
able price. The emperor Otho III. made a pilgrimage, and Suantepolk. The latter having been defeated 
on account of a vow- to the tomb of this faint. He was by his brother, was obliged to take refuge in Poland, 
hofpitably received by Boleflaus, whom, in return, he where he ufed all the arguments in his power with 
inverted with the regal dignity; an adt which was con- king Boleflaus in order to induce him to revenge his 
firmed by the pope. This new dignity added nothing caufe. Boleflaus having already an intention of invading 
to the power of Boleflaus; though it increafed his con- that country, needed, but little intreaty; and therefore 
fequence with his own fubjefls. He now affedled more moved towards Ruffia at the head of a very numerous 
ftate than before : his body guards were confiderably army : giving out that he had no other defign than to 
augmented ; and he was conflantly attended by a r.u- revenge the injuftice done to Suantepolk. He was met 
memas and fplendid retinue whenever he ftirred out of on the banks of the river Bog by Jariflaus at the head 
his palace. Thus he infpired his people with an idea of an army much fuperior in number to his own ; and 
of his greatnefs, and confequenlly of their own import- for fome days the Poliffi army was kept at bay by 14 
ance; which no doubt was necetfury for the accomplifli- the Ruffians- At laft Boleflaus, growing impatient, Glins a . 
ment of a defign he had formed, namely, an offenftve refolved to pafs the river at all events ; and therefore 
war with Ruffia: but when he was upon the point of forming his cavalry in the beft manner for breaking the t he Ruf- 
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Poland. torrent, he expofed his own perfon to the utmoft of its 
—* force. Encouraged by his example, the Poles advan¬ 

ced bread high in the water to the oppofite fhore ; from 
whence they gave the enemy all the annoyance in their 
power. In fpite of all oppofttion, hoA ever, the Poles 
reached the bank, and foon gained a complete viflory, 
Jariflaus being obliged to fly to Kiovia. This city was 
immediately in veiled ; but Jariflaus retired faither into 
the country in order to recruit his army, leaving the city 
to its fate, The garrifon made a brave defence, but 
were at laft: compelled to furrender at difcretion. A vaft 
treafure was found in the place; great part of which 
was difttibuted by Boleflaus among the foldiers. 

Though the king of Poland had now become mafter 
J5 of the greateft part of Ruflia, he knew that the only 

Places poflible means of keeping the country in fubjeflion was 

Suantepolk by placing a natural fovereign over the inhabitants. For 
on the this rea fon he reinftated Sauntepolk, though his preten- 
Ruffia fl° ns were ftill difputed by Jariflaus. The latter had 
’ formed a flying camp, and meditated a fcheme of fur- 
priflng and carrying off his rival brother ; but having- 
failed in this attempt, he retired to Novogorod, where 
the attachment of the inhabitants enabled him to make 
feme reliance, till at laft he was attacked and defeated 
l6 by Boleflaus, which feemed to give the finifhing ftroke 
Who at- to his affairs. The king of Poland, however, now met 
tempts to with a more dangerous enemy in the perfidious and un¬ 
cut him off grateful Suantepolk than he had experienced in Jariflaus. 
with his The Ruffian prince, imagining himfelf a dependent on 
W )Y°butTs Boleflaus, formed a conlpiracy againft him ; by which 
defeated . 5 f e projected nothing lefs than the deftruflion of him 
and his whole army. The maflacre was already begun 
when Boleflaus received intelligence. The urgency of 
the cafe admitted of no delay : the king therefore 
mounted his horfe ; and having with the ptmoft haft e 
aflembled part of his army, fell upon the traitors with 
x 7 fuch fury, that they were obliged to betake themfelves 
A dreadful to flight, and Boleflaus got fafe into Poland. But in 
battle he- the mean time Jariflaus having aflembled frefli forces, 
tween the purfued. the Polifh army ; and having come up with 
Md Poles them juft as one half had croffed the river Borifthenes, 
attacked them with the utmoft fury. Boleflaus defend¬ 
ed himfelf with the greateft refolution ; but, by reafon 
of his forces being divided, viflory was dubious for 
along time. At laft, when the army had wholly croffed, 
the Ruff ans were entirely put to the rout, and a terrible 
carnage enfued. The viflory, however, though com¬ 
plete, was not deciflve ; for which reafon Boleflaus 
thought proper to continue his retreat, without attempt- 
jj ing to conquer a country too extenflve for him ever to 
Saxony keep in fubjedtion. Still, however, his martial inclina- 
conquered tion continued, and he led his army into Saxony. The 
by Cole- inhabitants of this country had hitherto refitted all at- 
*“*> tempts that had been made on their freedom, and ftill 
made a violent ftruggle for liberty ; though in fpite of 
their utmoft efforts, they were obliged at laft to fubmit 
to the yrke. On his withdrawing the troops from 
Saxony, howeve;, the king thought proper to leave the 
people to their liberty, contenting himfelf with a rich 
boctv. The boundaries of his empire he now fixed at 
the river Elbe; where he erefled two iron columns, 
in order to tranimit the memory of his conqueft to 
pofterity. 

Boleflaus, ftill unf.ited with wdlory, now meditated 


the conqueft of Prufli.i and Pomerania; the latter of Poland, 
which provinces had, in the former civil wars, been d : f- 'l' f 
membered from Poland. His arms weic attended with j- a ^ I 
equal fupcefs againft both ; indeed the very turn cfhir n .ci.a. a 
name feemed to anfwer all the purpoli-s of a formidable - — 

army. Thefe, however, he leem? to have dcligneJ to 
be the laft of his warlike enterprifes ; for he now applV i 
hirnftlf wholly to the enacting of wholeR-mc laws for the 
benefit of his peop’e. But in the midft of this tran¬ 
quillity Jariflaus aflembled the raoft numerous at my that 
had ever been heard of in Ruflia, with which he appear- 20 
ed on the frontiers of Poland. Boleflaus though now c.vus ano- 
advanced in years, marched out againft his auverlaries, ther great 
and met them on the banks of the Borifthenes, rendered _ 

famous by the victory he had lately gained there. The Kuffiat.s 
Poles croffed the river by fwimming ; and attacked the on whi.b 
enemy before they had time to draw up in order of the whoic 
battle with fuch impetuofity, that a total roue foon en- c, <uutiy 
filed. The Ruffians were feized with a pat ic, and Ja- hibm..t», 
riflaus was hurried away and aimoft trampled to death 
by the fugitives. Many thoufand prifoners were taken, 
but Boleflaus releafed them upon very eafy c nditions; 
contenting himfelf with an inconfidtrable tribute, and 
endeavouring to engage the effeflions of the people by 
his kindnefs. TJiis well timed clemency produced fuch 
an happy effefl, that the Ruffians voluntarily fubmitted it 
to his jurifdiftion, and again became his fubjects. Soi n BoltfLus 
after this be died in the year 1025, after having dies, 
vaftly extended his dominions, and rendered his fubje&s 
happy. 

Boleflaus was fucceeded by his fon Mieczflaus II. 
but he poffeffed none of the great qualities of his father, 
being indolent and debauched in his behaviour. In 
the very beginning of his reign, the Ruffians, Bohe¬ 
mians, and Moravians, revolted. However, as the fpirit 
and difcipline introduced by Boleflaus ftill remained in 
the Polifh army, Mieczflaus found no great difficulty 
in reducing them again to obedience : after which, de¬ 
voting himfelf entirely to voluptuoufnefs, he was leized 
with a frenzy, which put an end to his life in the year 
1034. The bad qualities of this prince proved very Rj xaj a 
detrimental to the intereft of his fon Cafimir ; though rannical 
the latter had received an exellent education, and was regent, 
poffeffed of many virtues. Inftead of electing him king, <ir , I 'l £ " 0Ut 
they chofe Rixa his mother queen-regent. She proved 
tyrannical, and fo partial to her countrymen lhe Gcr- m i r- 
mans, that a rebellion enfued, and fhe was forced to fly 
to Germany ; where fhe obtained the proteflion of the 
emperor by means of the immenfe treafures of Boleflaus, 
which (he had caufed to be tranfported thither before 
her. Her bad behaviour and expulfion proved ftill more 
fatal to the affairs of Cafimirthan even that of his father. 

He was immediately driven out of the kingdom ; and a 
civil war taking place, a great many .pretenders to the 
crown appeared at once. To lhe miferics 1 .'cafioned Poland dlf- 
by this were added thofe of a foreign war; lor the l'o- treffed by 
hemians and Ruffians invaded the kingdom indifferent foreignar.u 
places, committing the moft dreadful tavages. The IC 
confequence of thefe accumulated diftrefles was, unit the 
nobility come at laft to the refolution of recalling Caii- 
mir, and elefling him fovereign. However, before they 
took this meafure, it was thought proper to fend to 
Rome to complain of the behaviour of ‘.he d-fle of Bo¬ 
hemia. The deputie s were at firft received favourably; 
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Poland, but the influence of the duke’s gold prevailing, no re- 
drefs was obtained; fo that at laft it was refolved, 
without more ado, to fend for Cafimir. 

The only difficulty was where to find the fugitive 
prince ; for he had been gone five years from the king¬ 
dom, and nobody knew the place of his retreat. At 
laft, by fending an embaffy to his mother, it was found 
out that he had retired into France, where he applied 
clofely to ftudy at the univerfity of Paris. Afterwards 
he went to Italy; where, for the fake of fubfiftence, he 
took upon him the monaftic habit. At that time he 
had returned to France, and obtained fome preferment 
in the abbey of Clugni. Nothing now obftrufted the 
prince’s return but the facred funftion with which he 
was invefted. However, a difpenfation was obtained 
from the pope, by which he was releafed from his ec- 
clefiaftical engagements, on condition that he and all 
the kingdom fhould become fubjeft to the capitation tax 
called Peter-pence. Some other conditions of lefs con- 
fequence were added ; fuch as, that the Poles fhould 
fhave their heads and beards, and wear a white linen 
robe at feftivals, like other profeffors of the Catholic 
religion. Great preparations were made for the recep¬ 
tion of the young prince: and he was met on the 
frontier by the nobility, clergy, and forces of the nation; 
by whom he was conduced to Gnefna, and crowned by 
the primate with more than ufual folemnity. He proved 
a virtuous and pacific prince, as indeed the diftrafted 
fituation of the kingdom would not admit of the carry¬ 
ing on of wars. However, Cafimir proved his courage 
in fubduing the banditti by which the country was 
over-run; and by marrying the princefs Mary, lifter to 
the duke of Ruffia, all quarrels with that nation were 
fur the prefent extinguifhed. Upon the whole, the 
kingdom flourifhed during his reign ; and became more 
refpeftable from the wifdom and liability of the admi- 
niftration than it could have been by many victories. 
After a happy reign of 16 years, he died beloved and 
regretted by all his fubjedls. 

By the happy adminiftratiou of Cafimir the kingdom 
recovered fufficient. ftrength to carry on fuccefsful wars 
againft its foreign enemies. Boleflaus II. the fon of 
Cafimir, an enterprifing and valiant prince, fucceeded to 
the throne ; and foon made himfelf fo famous, that three 
unfortunate princes all took refuge at his court at 
once, having been expelled from their own dominions by 
their rebellious fubjedfs. Thefe were, Jacomir, fon of 
Briteflaus duke of Bohemia'; Bela, brother to the king 
of Hungary ; and Zaflaus duke of ICiovia, eldeft fon to 
Jeriflaus duke of Ruffia,and coufin to the king of Poland. 
Boleflaus determined to redrefs all their grievances p 
but while he deliberated upon the moft proper means 
for fo doing, the duke of Bohemia, dreading the confe- 
quence of Jacomir’s efcape, affembled an army, and 
without any declaration of war, marched through the 
Hercynian foreft, defolated Silefia, and laid wafte the 
frontiers of Poland with fire and fwcrd. Boleflaus 
matched againft him with a force greatly inferior; and, 
by mere dint of fliperior capacity, cooped up his adver- 
fary in a wood, where lie reduced him to the greateft 
ditireff. In this extremity the duke fent propofals for 
accommodation ; but they were rejected with difdain by 
Boleflaus ; upon which the former, ordering fires to be 
kindled in his camp, as if he defigned to continue there, 
removed with the utmoft. filence. in the night-time y 
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and marching through narrow defiles, was advanced fe- Paiand. 
veral leagues before Boleflaus received advice of his re- ’~~ v ' 

treat. The king purfued him, but in vain; for which 
reafon he returned, after having ravaged the frontiers of 
Moravia. The next year he entered Bohemia with a 
numerous army; but the duke, being unwilling to en¬ 
counter fuch a formidable adverfary, fubmitted to fuch 
terms as Boleflaus thought proper to impofe. In thefe 
the king of Poland ftipulated for certain conditions in 
favour of Jacomir, which he took care to fee punctually 
executed ; after which he determined to march towards 
Hungary, to affift the fugitive prince Bela. 

This prince had been for fome time folicited by a And to Be. 
party of difaffefted nobility to return, as his brother, ,3 prince of 
the reigning king, had alienated the hearts of his fub- HuD B ar f- 
jeft^ by his tyrannical behaviour: as foon therefore as 
Bpleflaus had finilhed the war in Bohemia, he was fo- 
lifcited by Bela to embrace fo favourable an opportunity, 
and put him in poffeffion of the kingdom of Hungary. 

This the king readily complied with, as being agreeable 
to his own inclinations ; and both princes entered Hun¬ 
gary by different routes, each at the head of a nume¬ 
rous body. The king of that country, however, was 
not difconcerted by fuch a formidable invafion; and be¬ 
ing largely affifted by the emperor, ;»dvanced againft his 
antagonifts with a vaft army; among whom was a nu¬ 
merous body of Bohemians, who had come to his affift- 
ance, though in direct violation of the treaty fubfifting 
between the duke and the king of Poland. At laft a 
decifive battle was fought, in which the Germans be¬ 
haved with the greateft valour, but were entirely de¬ 
feated through the treachery of the Hungarians, who in. 
the heat of the battle deferted and went over to Bela. 

Almoft all the foreign auxiliaries were killed on the- 
fpot; the king himlelf was feized, and treated with 
fuch infolence by his perfidious fubjedls, that he died in 
a fbort time of a broken heart; fo that Bela was placed 
on the throne without further oppofition, except from a 
revolt of the peafants, which was foon quelled by the 
Polifh army. 30 

Boleflaus, having fucceeded fo happily in thefe two He projects 
enterprifes, began to look upon himfelf as invincible ; tIlc con - 
and, inftead of defigning only to affift Zaflaus, as he 
had firft intended, now projected no lefs than the fub- 
j eft ion of the whole country. He had indeed a claim 
to the fovereignty by virtue of his defeent from Maty, 
queen of Poland, fifter to Jariflaus; and this he endea¬ 
voured to ftrengthen by marrying a Ruffian princefs 
himfelf. Having therefore affembled a very numerous 
and well-difciplined army, he entered the duchy of 
Kiovia, where he was oppofed by Wifieflaus, who had 
ufurped the fovereignty with a vaft multitude of forces. 3 , 

Boleflaus, however, continued to advance; and the Meetswith 
Ruffian prince being intimidated by the number and fvrprifing 
good order of his enemies, deferted his own troops, and ^ ucceft ' 
fled away privately with a flender retinue ; upon which 
his force difperfed theinfelves for want of a leader. The 
inhabitants of the city of Kiovia now called to their 
afliftance Suantoflaus and Wfzevold two brothers of 
Wifieflaus; but thefe princes afting the part of media¬ 
tors, procured pardon for the inhabitants from Zaflaus 
their natural fovereign. With the fame facility the two 
princes recovered all the other dominions belonging to 
Zaflaus; only one city venturing to ftand a fiege, and 
that was foon reduced. But in the mean time the king 
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of Hungary dying, a revolt enfued, and the two Tons 
of Bela were on the point of being deprived of then- 
paternal dominions. This Boleflaus no fooner heard 
than he marched direftly into Hungaiy ; where by the 
bare terror of his name, he re-eftabliihed tranquillity, 
and confirmed the princes in the enjoyment of their 
kingdom. In the time that this was doing, Zaflaus 
was again driven from his territories, all the conquefts 
that had been formerly made were loft, and Suantollnus 
and Wfzevold more powerful than ever. The king’s 
vigour, however, foon difconcerted all their meifures. 
He ravaged all thofe territories which compofed the 
palatinates of Luiac and Clielm, reduced the ftrong city 
of Wolyn, and tranfported the booty to Poland. The 
campaign was finifhed by a battle with Wfzevold; which 
proved fo bloody, that though Boleflaus was victorious, 
his army was weakened infuch a manner that he could 
not purlue his conquefts. In the winter he made nu¬ 
merous levies; and returning in the fpring to Kiovia, 
reduced it, after feveral defperate attacks, by famine. 
On this occafion, inftead of treating the inhabitants 
with cruelty, he commended their valour, and ftriftly 
prohibited his troops from pillaging or infulting diem ; 
diftributing provifions among them with the utmoft 
liberality. 

This clemency procured the higheft honour to the 
king of Poland ; but his itay here produced a moll ter¬ 
rible difafter. Kiovia was the moft diffolute, as well 
as the richeft city, in the north : the king and all his 
foldiersgave themfelves up to the pleafures of the place, 
Boleflaus himfelf affected all the imperious ftate of an 
eaftern monarch, and contracted an inclination for the 
groffeft debaucheries. The confequence had almoft 
proved fatal to Poland. The Hungarian and Ruffian 
wars had continued for feven years, during all which 
time the king had never been at home excepting once 
for the fhort fpace of three months.. In the mean time 
the Poliffi women, exafperated at hearing that their 
hufbands had neglected them and connected themfelves 
with the women of Kiovia raifed their flaves to the 
beds of their matters; and in fliort the whole fex 
confpired in one general fcheme of proftitution, in or¬ 
der to be revenged of the infidelity of their hufbands, 
excepting one Angle woman, namely, Margaret-, the 
wife of count Nicholas of Demboiiin, who prei'erved her 
fidelity in fpite of all folicitation.. Advice of this ftrange 
revolution was foon received at Kiovia, where it excited 
terrible commotions. The foldiers blamed the king for 
their diflionour ; forgetting how much they had to ac- 
cufe their own conduct in giving their wives fucli ex'- 
treme provocation. The effeCt of thefe difeontents was 
a general defertion, and Boleflaus faw himfelf fuddenly 
left almoft alone in the heart of Ruffia; die foldiers ha¬ 
ving unanimoufly refolved to return home to take ven¬ 
geance of their wives and their gallants. 

4 A dreadful kind of war now enfued. Ti e women 
knew that they were to expect no mercy from their 
enraged hufbands, and therefore perfuaded their lovers 
to take arms in dieir defence. They themfelves fought 
by the fide of their gallants with the utmoft fury and 
fought out their hufbands in the heat of battle, in or¬ 
der to fecure themfelves from all danger of punifhment 
by their death. They were, however, on the point of 
being fubdued, when Boleflaus arrived with the few re¬ 
maining Poles, but aflifted by a vafl army of Ruffians, 


with whom he intended to take equal vengeance on the Poland, 
women, their gallants, and his own foldiers who had v 
deferted him. This produced a carnage more dreadful 
than ever. The foldiers united witii their former wives 
and their gallants -againft the common enemy, and 
fought againft Boleflaus and his Ruffians with the fury 
of lions. At lalt, however, the fortune of the king 
prevailed ; the rebels were totally fubdued, and the few 
who efcaped the fword were tortured to death, or died 
in prifon. 

To add to the calamities of this unhappy kingdom, Religious 
the fchifms which for fome time had prevailed in the conteu * 
church of Rome found their way into Poland alfo ; and 110 ”** 
the animoftty of parties became aggravated in propor¬ 
tion to the frivoloufnefs of their differences. By per- 
verfe accident the matter came at laft to be a contention 
for wealth and power between the king and clergy. .5 
This foon gave occafion to bloodftied ; and the bilhop Boleflaus 
of Cracow wasmaffacred in the cathedral while he was deputed by, 
performing the duties of his office. This and fome other tl)e P°P e » 
enormous crimes in a fliort time brought on the moft 
fignal vengeance of the clergy. Gregory VII. the pope kingdom 
at that time, thundered out the moft dreadful anathe- put undett- 
mas againft the king, releafed his fubje&s from their an inter¬ 
allegiance, deprived him of the titles of fovereignty, diCl. 
and laid the kingdom under a general interdict, which 
the archbifhop of Gnefna faw punctually enforced. To 
this terrible fentence Boleflaus in vain oppofed his au¬ 
thority and recalled the fpirit which had formerly ren¬ 
dered him fo formidable to the neighbouring dates. The 
minds of the people were blinded by fuperftition, fo 
that they deemed it a lefs heinous crime to rife in re¬ 
bellion againft their fovereign than to oppofe the ty¬ 
ranny of the holy fee. Confpiracies were daily formed 
againft the perfon and government of Boleflaus. The 
whole kingdom became afeene of confufion, fo that the 
king could no longer continue with fafety in his own 
dominions. He fled therefore with his fon Mieczflaus, 
and took refuge in Hungary ; but here alfo the holy 
vengeance of the clergy purfued him, nor did they 
ceafe perfecuting him till he was brought to a miferable 
end. Authors differ widely with refpeCt to the man- 37 
ner of his death. Some fay that he was murdered by The king > 
the clergy as he was hunting ; others, that he killed extreme 
himfelf in a fit of defpair; and. one author tells U s ‘hftrefs and- 
hat Jie wandered about in the woods of Hungary, cat ’ 
lived like a favage upon wild beafts, and was at laft 
killed and devoured by dogs. The greateft number, 
however, tell us, that being driven from place to place 
by the perfections of the clergy, he w-.s at lalt ob¬ 
liged to become a cook, in a monaftery at Carinthia, in 
which mean occupation he ended his days. 

The dellruCtion of Boleflaus was not fufficient to aU The inter¬ 
lay the papal refentment. It extended to the whole king- didtremov- 
d'jm of Poland.. 

not fuffered to alcend the throne ; and 
continued under the moft fevere interdict, which could 
be removed only by the force of gold, and the moft ab- tiuu 
jeCt conrcffions. Betides the tax called Pitsr-^encr, new 
impofitions were added of the moft oppreflive nature ; 
till at length the pontiff, having fatiated his avarice, 
and impoverifhed the country, confented that the bro¬ 
ther of the deceafed monarch flxould be i/.fed to the 
fovereignty, but only with the title of duke. This,, 
prince,, named UlMifiaus, being of a meek difpofitior.,, 

with. 
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Poland, with little ambition, thought it Lis duty to acquiefce 
implicitly in the will of the pope ; and therefore ac¬ 
cepted the terms offered, fending at the fame time an 
embaffy to Rome, earneftly intreating the removal of 
Lit interdict. The requeft was granted ; but all his en- 
deavours to recover the regal dignity proved fruitlefs, 
t h'edtle of ^ le P°P e h avin g> > n conjunction with the emperor of 
•hike, Germany, conferred that honour on the duke of Bohe¬ 
mia. This was extremely mortifying to Uladiflaus, 
but it was abforbed in confiderations of the utmoft con- 
fequence to himfelf and his dominions. Ruflia took the 
opportunity of the late civil diflurbances to throw off 
the yoke ; and this revolt drew after it the revolt of 
Pruffia, Pomerania, and other provinces. The fmaller 
provinces, however, were foon reduced ; but the duke 
had no fooner returned to Poland, than they again re¬ 
belled, and hid their families in impenetrable foiefts. 
Uladiflaus marched againft them with a confiderable 
army ; but was entirely defeated, and obliged to return 
Dick with difgrace. Next year, however, he had bet¬ 
ter fortune ; and, having led againft them a more nu¬ 
merous army than before, they were content to fubmit 
and deliver up the ringleaders of the revolt to be pu- 
nifhed as the duke thought proper. 

No fooner were the Pomeranians reduced, than civil 
diflenfions took place. Sbigneus, the fon of Uladi- 
ilaus by a concubine, was placed at the head of an army 
by the difcontented nobility, in order to fubvert his fa¬ 
ther’s government, and difpute the title of Boleflaus, 
the legitimate fon of Uladiflaus, to the fucceffion. The 
war was terminated by the defeat and captivity of Sbig- 
neus; who was at firft confined, but afterwards releafed 
on condition that he fhould join his father in punifhing 
the palatine of Cracow. But before this could be done, 
the palatine found means to effect a reconciliation with 
the duke ; with which the young princes being dif- 
pleafed, a war took place between them and their fa¬ 
ther. The end of all was, that the palatine of Cracow 
was banifhed, and the princes fubmitted ; after which, 
Uladiflaus, having chaftifed tire Prullians and Pomera¬ 
nians who had again revolted, died in the year 1103, the 
59th of his age. 

Eolcflans Uladiflaus was fucceeded by his fon Boleflaus III. 
III. divided who divided the dominions equally betwixt his brother 
tisdomi- Sbigneus and himfelf. The former being diffatisfied with 
his fhare raifed cabals againft his brother. A civil 
war was for fome time prevented by the good offices of 
the primate : but at laft Sbigneus, having privately ftir- 
red up the Bohemians, Saxons, and Moravians, againft 
his brother, made fuch formidable preparations as 
threatened the conqueft of ah Poland. Boleflaus, being 
unprovided with forces to oppole fuch a formidable 
power, had recourfe to the Ruffians and Hungarians; 
who readily embraced his caufe, in expectation of turn- 
’Generofity ing it to their own advantage. The event was, that 
«f Bole- Sbigneus was entirely defeated ; and might eafily have 
Bans, and ]j een obliged to furrender himfelf at difcretion, had not 
offto'uitus Boleflaus generoufiy left him in quiet poffeflion of the 
0 ’ duchy of Mazovia, in order to maintain himfelf fuitably 

to the dignity of his birth. This kindnefs the ungrate- 
iul Sbigneus repaid by entering into an ther confpi- 
racy ; but the plot being difcovered, he was fei/.ed, ba- 
nifhed, and declared a traitor if ever he fet foot again 
in Poland. Even this feverity did not produce the de- 
fired effect: Sbigneus perfuaded the Pomeranians to 
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arm in his behalf; but he was defeated, taken prifon- Poland, 
er, and again banifhed. Almoft all the nobility fo- 
licited the king to put fuch an ungrateful traitor to 
death ; however* that generous prince could not think 
of polluting his hands with the death of his brother, 
notwithftanding all he had yet done. Nay, he even 
took him back to Poland, and appointed him a main¬ 
tenance fuitable to his rank : but he foon had reafon to 
repent his kindnefs; for his unnatural brother in a fhort Who is at 
time began to raife frefh diflurbances, in confequence of laft put to 
which he foon met with the death which he deferved. death. 

Boleflaus was fcarce freed from the intrigues of his 
brother, when he found himfelf in greater danger than 
ever from the ambition of the emperor Plenry IV. 44 
The emperor had attacked the king of Hungary, with War wi, h 
whom Boleflaus was in clofe alliance, and from whom ^ HoT* 
he had received afliftance when in great diftrefs him- r “ lv> 
felf. The king of Poland-determined to affift his 
friend ; and therefore made a powerful diverfion in Bo¬ 
hemia, where he repeatedly defeated the Imperialifts : 
upon which, the emperor collecting all his forces, ra¬ 
vaged Silefia, and even entered Poland, where he laid 
fiege to the ftrong town of Lubufz ; but was at laft ob¬ 
liged to abandon the enterprife, after having fuftained 
muchlofs. However, Henry was not difcouraged, but 
penetrated ftill farther into Poland, and was laying 
wafte all before him, when the foperior {kill of Bole¬ 
flaus compelled him to retire, after having almoft de- 
ftroyed his army with fatigue and famine, without once 
coming to aCtion. Enraged at this difappointment, 

Henry laid fiege to Glogaw, in hopes of drawing the 
Poles to an engagement before he fhould be obliged 
to evacuate the country. The fortifications of the place 
were weak; but the fpirit of the inhabitants fupplied 
their deficiencies, and they gave the Imperialifts a moft 
unexpected and vigorous reception. At laft, however, 
they were on the point of furrendeting to fuperior 
force ; and actually agreed to give up the place, provi¬ 
ded they did not receive any fuccours during that time. 

Boleflaus determined, however, not to let fuch a brave 
garrifon fall afacrifice to their loyalty ; and therefore 
prevailed on the befieged to break the capitulation ra¬ 
ther than furrender when they were on the point of be¬ 
ing delivered. All this was tranfaded with the ut¬ 
moft fecrecy; fo that the emperor advanced without 
thoughts of meeting with any reflftance, to take pof¬ 
feflion of the city ; but, being received by a furious 
difcharge of arrows and javelins, he was fo incenfed, 
that he refolvei to ftorm the place, and give no quar¬ 
ter. On the approach of the army, the Imperialifts 
were aftoniihed to fee not only the breaches filled up, 
but new walls, fecured by a wet ditch, reared behind 
the old, and ereCted during the fulpenfion of hoftilities 
by the induftry of the befieged. The attack however, . 4 -? s 
went on ; but the inhabitants animated by defpair, WOI ‘ftcd. 
defended themfelves with incredible valour, and at laft 
obliged the Imperialifts to break up the fiege with pre¬ 
cipitation. Next day Boleflaus arrived, and pu> fued 
the emperor with fuch vigour, that he obliged him to 46 
fly with difgrace into his own country. This foon Boleflaus 
brought on a peace, which was confirmed by a mar- brought 
riage between Boleflaus and the emperor’s filler. cubit b 

Hitherto the glory of Boleflaus had equalled* orhLown* 
"even eclipfed, that orhis namefake and piedeceffor Bo- credulity 
leflaus the Great; but about the year J135 he waS-and gtne- 

bre tight roC ‘y- 
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brought into difficulties and difgrace by his own cre¬ 
dulity. He was impofed upon by an artful (lory patch¬ 
ed up by a certain Hungarian ; who infinuated himfelf 
fo far into his affections, that he gave him the govern¬ 
ment of Wiflica, a ftrong town on the river Nida. But 
the traitor gave up the place to the Ruffians, who pil¬ 
laged and burnt it j carrying the inhabitants at the 
fame time into flavery. Boleflaus was incenled, and 
entered immediately upon a war with Ruffia, by which 
means he only heaped one calamity upon another. He 
received a deputation from the inhabitants of Halitz, 
to implore his affiftance in favour of a young prince, 
who had been banifhed into Poland. Boleflaus march¬ 
ed to their relief with a choice body of troops; but as 
he was preparing to enter the town, he was attacked 
by the whole Ruffian army, and, after a mod violent 
conflict, entirely defeated. By this difgrace the duke 
was fo much afflifted, that he died in a Ihort time, af¬ 
ter having reigned 36-years. 

Boleflaus, by his will, left his dominions equally di¬ 
vided among his four Tons. Uladiflaus, the eldeft, had 
the provinces of Cracow, Sirad, Lencici, Silefia, and 
Pomerania. Boleflaus, the fecond fon, had for his (hare 
the palatinates of Culm and Cujava, with the duchy of 
Mazovia. The palatinates of Kalefzh and Pofnania 
fell to Mieczflaus the third fon ; and to Henry, the 
fourth fon, were affigned thofe of Lublin, and Sando- 
mir. Cafimir the youngeft child, then an infant in the 
cradle, was entirely forgot, and no provifion made for 
him. There have been but very few inftances where 
dominions were '.aus divided, that the princes remain¬ 
ed fatisfied with their refpeftive {hares ; neither did the 
Tons of Boleflaus long continue at peace with one 
another. By the will of the late duke, all the brothers 
were obliged to own the fupremacy of Uladiflaus, who 
was declared duke of all Poland : they were reftrained 
from forming alliances, declaring war, or concluding 
peace, without his approbation: they were obliged to 
take the field with a certain number of troops, whenever 
the duke required it ; and they were forbid to meddle 
with the guardianfhip of the infant prince Cafimir, his 
education being left entirely to the fovereign. The 
harmony of the princes was firft difturbed by the am¬ 
bition of Chriftina, the wife of Uladiflaus, who formed 
a fcheme to get poffeffion of all Poland, and deprive 
the younger children of the benefit of their father’s 
will. Having obtained her hufband’s concurrence, {he 
affembled the ftates of Poland, and made a longfpeech, 
Blowing the dangers which might arife from a parti¬ 
tion of the ducal dcminions among fo many; and con¬ 
cluded with attempting to fhow the neceffity of revoking 
the ratification of the late duke’s will, in order to en- 
fure the obedience of the piinces and the tranquillity 
of the republic. Many of the nobility expreffed their 
tefentment againfl this fpeech, and fully refuted every 
article in it; but they were all afterwards gained over, 
or intimidated by Uladiflaus ; fo that none appeared to 
take the part of the young princes except a noble Dane, 
who loft his life for fo doing. 

Uladiflaus now having got the nobility cn his fide, 
firft drove Boleflaus out of his territories; next, he 
marched againft Henry, and difpoffeffed him alfo, for¬ 
cing bf th to take refuge with Mieczflaus in Pofnania, 
where all the three brothers were befieged. Several of 
the nobility interpofed, and ufed all their influence to 
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effeft a reeonefliafion, but in vain 5 fi r Uladiflaus was Poland, 
as inexorable as if he had received an injury, and there- "* 

fore infifted that the befieged princes fir uld furrender 
at diferetion, and fubmit to the will of the conqueror. 

Thus driven to defpair, the brothers fallied out, and 
attacked the. duke’s army with fuch impetuofity, that 
they obtained a complete victory, and took all his bag¬ 
gage and valuable effetfb. The brothers improved their 
victory, and laid fiege to Cracow. The Ruffians, who 
had affifted Uladiflaus at firft, now entirely abandoned 
him, and evacuated Poland, which obliged him to fhut 
himfelf up in Cracow ; but, finding the inhabitants 
little difpofed to ftand a fiege, he retired into Germany 
in order to folicit affiftance from his wife’s friends. But 
here he found himfelf miftaken, and that thefe friends 
were attached to him on'y in his profperity; while in 
the mean time the city of Cracow furrendered, the un- And i* de- 
fortunate Uladiflaus was formally depofed, and his bro- p°fed. 
ther Boleflaus raifed to the fupreme authority. 

The new duke began his adminiftration with an aft 
of generofity to his brother Uladiflaus, to whom he 
gave the duchy of Silefia, which was thus fepa- 
rated from Poland, and has never fince been re annexed 
to it. This had no other effeft upon Uladiflaus than 
the putting him in a condition to raife frefh difturbances; 
for he now found means to perfuade the emperor Con- 
rade to invade Poland : but Boleflaus fo haraffed and 
fatigued his army by perpetual marches, ambufeades, 
and fkirmifhes, that he was obliged in a fhort time to 
return to his own country ; and for feme years Poland 
enjoyed a profound tranquillity. 

During this interval Henry entered rn a crufade ; 
and, though he loft almoft all his army in that enthu- 
flaftic undertaking, he is celebrated by the fuperftitious 
writers of that age, as the bulwark of the church, and 
one of the greateft Chriftian heroes: however, in all 
probability, the reafen of this extraordinary fame is, 
that he made large donations to the knights of St John 
of Jerufalem. Soon after die return of Henry, Po- Poland in. 
land was invaded by the emperor Frederic Barbaroffa, vaded ky 
who was perfuaded to this by the folicitations of Ula- thc f m P e * 
dillaus and his wife Chriftina. The number of the Im- 
perialifts was fo great, that Boleflaus and his brothers ° ’ 
did not think proper to oppofe them in the field ; they 
contented themfelves with cutting off the convoys, pla¬ 
cing ambufeades, haraffing them on their march, and 
keeping them in perpetual alarms by falfe attacks and 
fkirmifhes. With this view the three brothers divided 
their forces, defolated the country before the enemy, 
and burnt all the towns and cities which were in no 
condition to ftand a fiege. Thus the emperor advanc¬ 
ing into the heart of a defolated country where he 
could not fubfift, was at laft reduced to fuch a fituation 
that he could neither go forward nor retreat, and was 53 
obliged to folicit a conference with Boleflaus. The lat- Who is 
ter was too prudent to irritate him by an unfeafonable ob,i g ed 
haughtinefs, and therefore went to the German camp fue for 
attended only by his brothers and a flight guard. This peace * 
inftance of confidence was fo agreeable to the empe- 
r r, that a treaty was foon agreed upon, which was con¬ 
firmed by a marriage between Adelaide, niece to the 
emperor, and Mieczflaus duke of Pofnania. 

Boleflaus having thus happily efcaped from fo great 
a danger, took it into his head to attempt the conqueft 
of Pruffia, for no other reafon bat becaufe the inhabi¬ 
tants. 
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rol'iid. tants were heathens. Having unexpectedly invaded the 
' v country with a very numerous army, he fucceeded in 
his enterprife ; great numbers of infidels were converted, 
and many churches fet tip: but no fooner was Boleflau's 
gone, than the inhabitants returned to their old religion. 
Upon this Bolcflaus again came againft them with a 
formidable power ; but, being betrayed by fome Pruf- 
iians whom he had taken into his fervice and raifed to 
pofts of honour, his army was led into defiles and al¬ 
moft entirely cut off, duke Henry was killed, and Bo¬ 
le flaus and Mieczflaus efcaped with great difficulty. 

This misfortune was quickly followed by anocher; 
for now the children of Uladiflaus laid claim to all the 
Poliffi dominions which had been poffeffed by their fa- 
5,5; ther, mod of which had been bellowed upon young Ca- 

A civil fimir. They were fupported in their pretenfions by a 

" great number of difcontented Poles, and a confiderable 

body of German auxiliaries. Boleflaus, finding him- 
felf unable to withftand his enemies by force, had re- 
courfe to negociation, by which means he gained time 
to recruit his army and repair his Ioffes. An affembly 
of the ftates was held, before which the duke fo fully 
refuted the claims of the children of Uladiflaus, that it 
was almoft unanimoufly voted that they had kindled an 
unjuft war; and to take away every pretence for re¬ 
newing the civil difcords of Poland, they were a fe- 
cond time inverted with the duchy of Silefia, which for 
the prefent put an end to all difputes. After this, Bo¬ 
leflaus applied himfelf to promote, by all means, the 
happinefs of his fubjedts, till his death, which happened 
in the year 1174. 

On the death of Boleflaus, the ftates raifed his bro¬ 
ther Mieczflaus to the ducal throne, on account of the 
great opinion they had of him. But the moment that 
Mieczflaus ceafed to be a fubjedl, he became a tyrant, 
and a Have to almoft every kind of vice; the confe¬ 
quence of which was, that in a very fhort time he was 
5 + depofed and his brother Cafimir elected in his Head. 
Cafimir, an Cafimir was a prince of the greateft juftice and be* 
excellent nevolence, infomuch that he fcrupled to accept of the 
►jirmce, honour which the ftates had conferred upon him, left it 
fhould be a trefpafs againft the laws of equity. How¬ 
ever, this fcruple being foon got over, he fet himfelf 
about the fecui ing peace and tranquillity in all parts of 
his dominions. He redreffed all grievances, fuppreffed 
exorbitant imports, and affembled a general diet,in which 
it was propofed to refcue the peafants from the tyranny 
of the nobility ; an affair of fuch confequence, that the 
duke could not enter upon it by his own authority, even 
though fupported by the clergy. Yet it proved lefs 
difficult than had been imagined, to perfuade the nobi¬ 
lity to relinquifh certain privileges extremely detrimen¬ 
tal to natural right. They were influenced by the ex¬ 
ample of their virtuous fovereign, and immediately 
granted all that he required ; and, to fecure this decla¬ 
ration in favour of the peafants, the archbifhop of Gnefiia 
thundered out anathemas againft thofe who fhould en¬ 
deavour to regain the unjuft privileges which they had 
-now renounced; and to give a ftill greater weight to 
this decifion, the afts of the diet were tranfmitted to 
Rome, where they were confirmed by the pope. 

But though the nobility in general confented to have 
their power fomewhat retrenched, it proved matter of 
difeontent to fome, who for this reafon immediately be¬ 
came the partifans of the depofed Mieczflaus. This un- 
1 


fortunate prince was now reduced to fuch indigence, Poland, 
that he wrote an account of his fituation to his brother * 
Cafimir; which fo much affected him, that in an af-*, 
fembly of the diet he propofed to refignthe fovereignty 
in favour of his brother. To this the ftates replied in 
the moft preremptory manner : they defired him never 
more to mention the fubjedt to them, left they fhould 
be under the neceffity of depofing him and exclud¬ 
ing his brother, who, they were determined, fhould ne¬ 
ver more have the dominion of Poland. Cafimir, how¬ 
ever, was fo much concerned at the account of his bro¬ 
ther’s misfortunes, that he tried every method to relieve 
him, and even connived at the aits praftifed by fome 
difcontented noblemen to reftore him. By a very An¬ 
gular generofity, he facilitated the reduflien of Gneliia 
and Lower Poland, where Mieczflaus might have lived 
in peace and fplendor, had not his heart been fo cor¬ 
rupted that it could not be fubdued by kindnels. 

The confequence was, that he ufed all his art to wreft 
from his brother the whole of his dominions, and ac¬ 
tually conquered the provinces-of Mizovia and Cujava; 
but of thefe he was foon difpoffefled, and only feme 
places in Lower Poland were left him. After this he 
made another attempt, on occafion of a report that Ca¬ 
fimir had been poifoned in an expedition into Ruffia. He 
furprifed the city of Cracow: but the citadel refufed to 
furrender, and his hopes were entirely blafted by the re¬ 
turn of Cafimir himfelf; who, with an unparalleled ge¬ 
nerofity and magnanimity, afked peace of his brother 
whom he had vanquiflied and had in a manner at his ^ 
mercy.—The laft aftion of this amiable prince was the Conquers 
conqueft of Ruffia, which he effected rather by the re- Ruffia. 
putation of his wifdom and generofity than by the force 
of his arms. Thofe barbarians voluntarily fubmitted to 
a prince fo famed for his benevolence, juftice, and hu¬ 
manity. Soon after his return, he died at Cracow, la¬ 
mented as the belt prince in every refpe< 5 t who had ever 
filled the throne of Poland. 

Cafimir left one fon, named Lechus , an infant; and 
the ftates, dreading the confequences of a long mino¬ 
rity, hefitated at appointing him fovereign, confidering 
how many competitors he muft neceffarily have, and 
how dubious it muft be whether he might be fit for the g 
fovereignty after he had obtained it. At laft, however, civil war 
Lechus was nominated, chiefly through the intereft he between 
had obtained on account of the reputation of his father’s Lerhus and 
virtues. The confequence of his nomination was pre- t ^ le . depofed 
cifely what might have been expedted. Mieczflaus ^ iecz aus ' 
formed an alliance againft him with the dukes of Op- 
pelen, Pomerania, and Breflau; and having raifed all 
the men in Lower Poland fit to bear arms, took the 
road to Cracow with a very numerous army. A bloody 
battle was fought on the banks of the river Mozgarva ; 
in which both fides were fo much weakened, that they 
were unable to keep the field, and confequently were 
forced to retire for fome time in order to repair their 
forces. Mieczflaus was firft ready for aftion, and there¬ 
fore had the advantage: however, he thought proper 
to employ artiure rather than open force ; and therefore 
having attempted in vain to corrupt the guardians «,f 
Lechus, he entered into a treaty with thfcsduchefs-dow- 
ager his mother. To her he reprefented in the ftrongeil 
manner the miferies which would eniue fromo^er re- 
fufii! of the conditions he propofed. He ftipula’fed to 
adopt Lechus and Conrade, her fona, for his own ; 'to 

furrender 
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Poland, furrender the province of Cujavia for their prefent fup- 
port ; and to declare them heirs to all his dominions. 
Mieczflaua The principal 1 obib’ly oppofed this arcommodaii. n, 
reftored. but it was accepted b-, r the duchefs in fpite of all their 
remonfhnnces; and Mice/ fans was once more put in 
polkfficn ot the capital, after having taken a fqlemn 
oath to execute punctually every article of the treaty. 

It is not to he luppoled 'hat a prince of fuch a per¬ 
fidious difpolition at Ivlieczflaus would pay much rep, ud 
to the obliga' ions of a ftmpie contrail. It was a maxim 
with him, that a fovereign is no longer obliged to keep 
his oath than while it is neither fafe nor benefical to 
break it. Having therefore got ail the power into 
his hand -, he behaved in the very fame manner as if no 
treaty with the ducbefs had fubtifted. The duchefs, 
perceiving herfelf duped, formed a ftrong patty, and 
excited a general irsfurreition. The rebellion could not 
be withltood : Miecvflaus was driven out of Cracow, 
and on the point of being reduced Co his former circum- 
Itances, when he found means to pr educe a variance be¬ 
tween the duchefs and palatine of Cracow; and thus 
once more turned the fcale in his favour. The forces 
of Mieczflaus now became fuperior, and he, in confe- 
quence, regained poiTefllon of Cracow, but did not long 
enjoy his profperity, falling a vidtim to his intempe¬ 
rance ; fo that Lechus was reftored to the fovereignty 
in the year 1206. 

Poland ra- The government of Lechus was the moll unfortunate 
vaged by of any of the Sovereigns of Poland. In this time the 
the tar- Tartars made an irruption, and committed everywhere 
tars ‘ the molt cruel ravages. At lalt they came to an en¬ 
gagement with the Poles, affifted by the Ruffians; and 
after an obftinate and dreadful conflict, obtained a com¬ 
plete victory. This incurfion, however, terminated as 
precipitately as it commenced; for without any appa¬ 
rent reafon they retired, juft as the whole kingdom was 
ready to fiibmit; but the devaftations they had com¬ 
mitted produced a famine, which was foon followed by 
a plague that depopulated one of the molt populous 
countries of the north. In this unhappy fituation of 
affairs, death ended the misfortunes of Lechus, who was 
murdered by his own fubjedts as he was bathing. A 
civil war took place after his death; and the hiftory 
for fome time is fo confufed, that it is difficult to fay 
with certainty who was his lucceffor. During this un¬ 
fortunate ftate of the country, the Tartars made a fe- 
cond irruption, laid all defolate before them, and were 
advancing to the capital, when they were attacked and 
defeated with great daughter by the palatine of Ci a- 
cow with only a handful of men. The power of the 
enemy, however, was not broken by this victory ; for, 
next year, the Tartars returned, and committed fuch 
barbarities as can fcai ce be imagined. Whole provinces 
were defeated, and every one of the inhabitants maf- 
facred. They were returning, laden i\ith fpoil, when 
the palatine fell upon them a feccnd time, but not with 
the fame fuccefs as before: for, after an obftinae en¬ 
gagement, he was defeated, and thus all Poland was 
laid open to the ravages of the barbarians ; the nobility 
lied into Hungary, and the peafants fousffij an afylum 
among rocks and impenetrable forefls. Cracow, being 
left entirely defencelefs, was foon taken, pillaged, and 
burnt; after which the barbarians, penetrating into Si- 
lefia and Moravia, defolated thefe countiie., dellroying 
Breflau and other cities. Nor did Hungary efcape the 
Vol. XV 
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jury of their barbarity; the king gave battle to the Poland. 
Tartars, but was defeated with v.ift fiauglrer, and had v " 
the mortification to fee his capital laid in allies, and 
above 100,000 of liir l'ui.j :&$ perifti by fire and l'word. 

The a-.r.s cf the Tartars were invincib'c ; rotriir; 
could withftand the prodigious number of forces which 
they brought into the field, and the fury with which 
they Ionvhr. They fixed their head-quarteis on the 
frontiers ot Hungary; and fpread their devaluations on 
every fide with a celerity and fuccefs that threatened 
the deftruction of the whole empire, as well as of the 
neighbouring kingdoms. 

In this dreadful fituation was Poland when Boleflaus, 
furnamed the Chajle, was raifed to the fovereignty ; 
but this, fo far from putting an end to the troubles, 
only fuperadded a civil war to the reft of the calamities. 

Boleflaus was oppofed by his uncle Conrade the bro- 
ther of Lechus, who was provoked at becoming the 
fubjedt of his own nephew. Having affembled a power¬ 
ful army, he gained poffeffion of Cracow ; affirmed the 
title of Duke of Poland; and might poffibly have kept 
poffieffion of the fovereignty, had not his avarice and 
pride equally offended the nobility and peafants. In 
confequence of their difeontents, they unanimoutly in¬ 
vited Boleflaus, who had fled into Hungary, to come 
and head the infm redtion which now took place in every jy 
quarter. On his arrival, he was joyfully received into Knights of 
the capital: but Conrade ftill headed a powerful party ; t *l e Teuto * 
and it is reported that on this occafion the kinghts of ? 1< k° n ? i er 1 
the Teutonic order were firft called into Poland, to i”to C po- 
difpute the pretenfions of Boleflaus. All the endea- land, 
vours of Conrade, however, proved unfuccefsful: he 
was defeated in two pitched battles, and forced to live 
in a private fituation ; though he never ceafed to ha- 
rafs his nephew, and make frefh attempts to recover the 
crown. However, of the reign of Boleflaus we have 
little account, except that he made a vow of perpetual 
continency, and impofed the fajne on his wife ; that he 
founded near 40 monafteries; and that he died after a 
long reign in 1279, alter having adopted Lechus duke 
of Cujavia, and procured a confirmation of his choice 
by the free eledtion of the people. ^. 

The reign of this lad prince was one continued feene Poland 
of foreign and domeftic trouble. On his firft acceffion over-runby 
he was attacked by the united forces of Iluffia and Li- tile Ruf - 
thuania affifted by the Tartars; whom, however, he had ® a " 3 ’ 
the good fortune to defeat in a pitched battle. By this Lithua- 
vidtory the enemy were obliged to quit the kingdom ; n ; ans . 
but Lechus was fo much weakened, that civil differ.- 
fions took place immediately after. Thefe increafed to 
fuch a degree, that Lechus was obliged to fiv to Hun¬ 
gary, the common refource of diftreffed Pol fli princes. 

The inhabitants of Cracow alone remained firm in their 
duty ; and thefe brave citizens flood all the fatigue and 
danger of a tedious fiege, till they were at laft relieved 
by Lechus at the head of an Hungarian army, who de¬ 
feated the rebels, and reftored to his kingdom a legiti¬ 
mate government. He had fcarce reafe'ended the throne 
when the united forces of the Ruffians, Tartars, and 
Lithuanians, made a fecond irruption into Poland, 
and defolated the country with the moft favage barbari¬ 
ty. Their forces were now* rendered more terrible than 
ever by their having along with them a vail number of 
large dogs trained to the art of war. Lechus, how¬ 
ever, with an army much inferior, obtained a complete 

N n vidtory ; 
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JV-.n-,'. vliftory; die Poles being animated by defpair, as per- 
' ceiving, that, if they were conquered, they muft alfo be 
devoured. Soon after this, Lechus died with the repu¬ 
tation of a warlike, wife, but unfortunate prince. As 
he died without iffue, his crown was contefted, a civil 
war again enfued ; and the affairs of the ftate continued 
in a very declining way till the year 1296, when Pre- 
roiflaus, the duke at that time, refcmed the title of king. 
However, they did not revive in any confiderable de¬ 
gree till the year 1305, when Uladiflaus Lodlicus, who 
■had feized the throne in 1300, and afterwards been dri¬ 
ven out, was again reftored to it. The firft tranfadlion 
the lento- 0 f his reign was a war with the Teutonic knights, who 
tuc. a.ghts | )ac j u f ur p ec j t p e greater part of Pomerania during the 
late difturbances. They had been fettled in the terri¬ 
tory of Culm by Conrade duke of Mazovia; but foon 
extended their dominion over the neighbouring provin¬ 
ces, and had even got poffeffion of the city of Dantzic, 
where they maffacred a number of Pomeranian gentle¬ 
men in cold blood ; which fo much terrified the neigh¬ 
bouring towns, that they fubmitted without a ftroke. 
The knights were commanded by the Pope himfelf to 
renounce their conquefts ; but they fet at nought all his 
thunders, and even fuffered themfelves to be excommu¬ 
nicated rather than part with them. As foon as this 
happened, the king marched into the territories of the 
marquis of Brandenburg, becaufe he had pretended to 
fell a right to the Teutonic knights to thofe countries, 
when he had none to them himfelf. Uladiflaus next 
entered the territory of Culm, where he laid every thing 
wafte with fire and fword; and, being oppofed by the 
joint forces of the marquis, the knights, and the duke 
of Mazovia, he obtained a complete viffory after a de- 
iperate and bloody engagement. Without purfuing 
the blow, he returned to Poland, recruited his army, 
and being reinforced by a body of auxiliaries from Hun¬ 
gary and Lithuania, he difperfed the enemy’s forces, 
and ravaged a fecond time all the dominions of the 
Teutonic order. Had he improved this advantage, he 
might eafily have exterminated the whole order, or at 
leaft reduced them fo low, that they could never have 
occafioned any more difturbances in the ftate; but he 
fuffered himfelf to be foothed and cajoled by the pro- 
mifes which they made without any defign of keeping 
them, and concluded a treaty under the mediation of 
the kings of Hungary and Bohemia. In a few months 
he was convinced of the perfidy of the knights ; for 'hey 
not only refufed to evacuate Pomerania as had been fti- 
pulated in the treaty, but endeavoured to extend their 
ufurpations, for which purpofe they had affembled a very 
confiderable army. Uladiflaus, enraged at their treach¬ 
ery, took the field a third ume, and gave them battle 
with fuch fuccefs, that 4000 knights were left dead on 
the fpot, and 30,000 auxiliaries killed or taken prifon- 
ers. Yet, though the kiug had it once more in his 
power to deftroy the whole Teutonic order* he fatisfied 
himfelf with obtaining the territories which had occa¬ 
fioned the war ; after which he fpent the remainder of 
his life in peace ar.d tranquillity. 

Uladiflaus was fucceeded by his fon Cafimir III. fur- 
named he Great. Hefubdued the province called Ruf- 
fa Nigra in a Angle campaign. Next he turned his 
CaGmirthe aims againft Maz via ; and with the utmoft rapidity 
Grs,lt- over ran the duchy, and annexed it as a province to die 
crownafter which he applied himfelf to domeftlc ai- 
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fairs, and was the firft who introduced a written code of Polani, 
laws into Poland. He was the moft impartial judge, 0 ' 

the moft rigid obferver of juftice, and the moft fubmif- 
five to the laws, of any potentate mentioned in the hif- 
tory of Europe. The only vice with which he is char¬ 
ged is that of incontinency ; but even tnis the clergy 
declared to be a venial fin, and amply compenfated by 
his other virtues, particularly the great liberality which 
he fhowed to the clerical order. ^3 

Cafimir was fucceeded in 1370 by his nephew Louis Unhappy 
king of Hungary ; but, as the Poles looked upon him reign of 
to be a foreign prince, they were not happy under his 
adminiftration. Indeed a coldnefs between this monarch 
and his people took place even before he afoended the 
throne lor in the patla conventa, to which the Polifh 
monarchs were obliged to fwear, a great number of un- 
uiual articles were inferted. This, probably was the 
reafon why he left Poland almoft as loon as his corona¬ 
tion was over, carrying with him the crown, feeptre, 
globe, and fword of ftate, to prevent the Poles from 
electing another prince during his abfence. He left the 
government in the hands of his mother Elizabeth; and 
flie would have been agreeable to the people, had her 
capacity for government been equal to the talk. At 
that time, however, the ftate of Poland was too much 
diftrafted to be governed by a woman. The country 
was over-run with bold robbers and gangs of villains, 
who committed the moft horrid drforders; the king¬ 
dom was likewife invaded by the Lithuanians; the 
whole province of Ruflia Nigra revolted; and the king¬ 
dom was univerfally filled with diffenfion. The Poles 
could not bear to fee their towns filled with Hungarian 
garrifons ; and therefore fent a meffage to the king, 
telling him that they thought he had been fufficrently 
honoured in being eledted king of Poland himfelf, with¬ 
out fuffering the kingdom to be governed by a woman 
and his Hungarian fubjefts. ~ On this Louis immediate¬ 
ly raifed a numerous army, with a defign fully to con¬ 
quer the fpirit o£ his fubjedts. His firft operations were 
diredted againft the Ruffians; jKhom he defeated, and 
again reduced to fubjedtion. Then he turned his arms 
againft the Lithuanians, drove them out of the king¬ 
dom, and re-eftablifhed public tranquillity. However, 
inftead of being fanned with this, and removing the 
Hungarian garrifons, he introduced many more, and 
raifed Hungarians to all the chief pofts of government. 

His credit and authority even went fo far as to get a 
fucceffor nominated who was difagreeable to the whole 
nation, namely Sigifmund marquis of Brandenburg. Af¬ 
ter the death of Louis, however, this eledti. n was fet 
afide; and Hedwiga, daughter of Cafimir the Great, 
was proclaimed queen. ’ <5 4 

This princefs married Jagello duke of Lithuania, who Hedwiga 
was now converted to Chriftianity, and baptized by the marrics 
name of Uladiflaus. In confequence of this mairiage, f^uania L '~ 
the duchy of Lithuania, as well as the vaft provinces'll thereby’ 
Samogitia and Ruflia Nigra, became annexed to the unibng that 
crown of Poland. Such a formidable acceflion of power duchy, to- 
excited the jealoufy of the Teutonic knights, who were gather with, 
fenfible that Uladiflaus was now bound to undertake the 
redudlion of Pomerania, and revenge all the injuries Nigra^o*^ 
which Poland had fuftainedfrom them fora great num- Poland* 
ber of years. From his firft aecdfikm therefore they 
conlidered this monarch as their ^-eateft enemy, and en¬ 
deavoured to prevent his defigns againft them by 
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Poland. ing a revolution in Lithuania in favour of his brother 
‘ v Andrew. The ptofpeft of fuccefs was the greater 
here, as molt of the nobility were dileontented with the 
late alliance, and Uladiflaus had propofed to effedt are- 
volution in religion, which was highly difagreeable. 
On a fudden, thereto)e, two armies marched toward 
the frontiers of the duchy, which they as iuddenly pe¬ 
netrated, laying walte the whole country, and fetzing 
upon fome important lor;relies before the king of Po¬ 
land had any notice of the matter. As loon as he re¬ 
ceived advice of thefe ravages, Uladiflaus raifed fome 
forces with the utmoll celerity, which he committed to 
the care of his brother Skirgeilo, who defeated the 
Teutonic knights, and foon obliged them to abandon all 
their conquelts. In the mean time Uladiflaus marched 
in peribn into the Higher Poland, which was fubjedted 
to a variety of petty tyrants, who oppreffed the peo¬ 
ple, and governed with intolerable defpotifm. The pa¬ 
latine 0/ Pofnia in particular had diftinguiflied himfelf 
by his rebellious pradtices; but be was completely de¬ 
feated by Uladiflaus, and the whole country reduced to 
, obedience. 

Troubles in Having fecured the tranquillity of Poland, Uladiflaus 

Lithuania, vifited Lithuania, attended by a great number of the 
clergy, in order to convert his lubjedts. This he ef- 
fedted without great difficulty but left the care of the 
duchy to his brother Skirgeilo, a man of a cruel, haugh¬ 
ty, and debauched turn, and who immediately began to 
abufe his power. With him the king fent his coufin 
Vitowda, a prince of a generous, brave, and amiable 
difpofition, to be a check upon his condudt; but the 
barbarity of Skirgeilo foon obliged this prince to take 
refuge among the Teutonic knights, who were now be¬ 
come the afylum of the oppre/red and difeontented. For 
fome time, however, he did not affift the knights in 
their defigns againft his country ; but having applied 
for protedlion to the king, and finding him remifs in 
affording the neceflary affiftance, he at laft joined in the 
fchemes formed by the knights for the deftrudtion of 
Poland. Entering Lithuania at the head of a nume¬ 
rous army, he took the capital, burnt part of it, and 
deftroyed 14,000 perfons in the flames, befides a great 
number who were maflacred in attempting to make their 
efcape. The upper part of the city, however, was vi- 
goroufly defended, fo that the befiegers were at laft 
obliged to abandon all thoughts of making themfelves 
mailers of it, and to content themfelves’with defolating 
the adjacent country. The next year Vitowda renewed 
his attempts upon this city, but with the fame ill fuc¬ 
cefs ; though he got polfeffion of fome places of lefs 
note. As foon,however, as an opportunity offered, he 
came to an accommodation with the king, who bellow¬ 
ed on him the government of Lithuania. During the 
firft years of his government, he bellowed the molt dili¬ 
gent attention upon domellic affairs, endeavouring to re¬ 
pair the calamities which the late wars-had occafioned; 
but his impetuous valour prompted him at laft to en¬ 
gage in a war with Tamerlane the Great, after his vic¬ 
tory over Bajazet the Turkilh emperor. For fome lime 
before, Vitowda had been at war with the neighbour¬ 
ing Tartars, and had been conftantly vidtorious, tranf- 
porting whole hordes of that barbarous people into Po¬ 
land and Lithuania, where to this day they form a co¬ 
lony diftindl in manners and drel's from the other inha¬ 
bitants. Uladiflaus, however, dilfuaded him from at¬ 


tacking the whole ftrength of the nation under 1'ich a 
celebrated commander as Tameilane : but Vitowda was 55 
obftina'e; he encountered an army of 400,000 Tar- Terrible 
tars under Ediga, Tamerlane’s lieutenant, with only a battle with 
tenth part of their number. The battle continued for the i'ar- 
a wh. le day; but at laft Vitowda was furrounded tars - 
by the numbers of his enemy, and in the utmoll danger 
of being cut in pieces. However, he broke his way 
thrrugh with prodigious flaughter on both fides ; arid 
came off at laft without a total defeat, having killed a 
number of the enemy equal to the whole of his own 
army. 6, 

During the abfence of Vitowda, the Teutonic knights Wars with 
had penetrated into Lithuania, committing everywhere the Teuto- 
the moll dreadful ravages. On his return he attacked mc 
and defeated them, making an irruption into Livonia, 
to punilh the inhabitants of that country for the affift¬ 
ance they had given to the Teutonic order. This was 
fucceeded by a long feries of wars between Poland and 
Pruffia, in which it became necelfary f >r Uladiflaus him¬ 
felf to take the field. The knights had now one way 
or other got pofleffion of Samogitia, Mazovia, Culm, 

Silefia, and Pomerania; fo that Uladiflaus refolved to 
punilh them before they became too powerful. With 
this view he alfembled an army compofed of feveral dif¬ 
ferent nations, with which he penetrated into Pruffia, 
took feveral towns, and was advancing to Marienburg 
the capital of Pomerania, when he was met by th*e army 
of the Pruffian knights, who determined to hazard a 
battle. When the engagement began, the Poles were 
deferted by all their auxiliaries, and obliged to Hand 
the brunt of the battle by themfelves. But the cou¬ 
rage and conduit of their king fo animated them, that 
after a mOll defperate battle they obtained a complete 
vidtory ; near 40,000 of the enemy being killed in the 
field, and 30,000 taken prifoners. This terrible over¬ 
throw, however, was lefs fatal to the affairs of the Pruf¬ 
fian knights than might have been expedted ; as Uladi¬ 
flaus didnot improve his vidtory, and a peace was con¬ 
cluded upon eafier terms than his adverfaries had any 
reafon to expedt.—Some infraction of the treaty occa- 
lioned a renewal of hoftilities ; and Uladiflaus was fo 
much elated with vidtory that he would hearken to no 
terms, by which means the enemy were driven to the 
defperate refolution of burying themfelves in the ruins 
of their capital. The fiege was accordingly commen¬ 
ced, and both fides behaved with the gi eateft vigour ; 
but at laft, through the good condudt and valour of the 
grand mailer of the knights named P/atuen, the Poliflt 
monarch found himfelf obliged to grant them an advan¬ 
tageous peace, at a time when it was univerfally ex- 
pedted that the whole order would have been extermi¬ 
nated. 

Uladiflaus V. died in 1435, and was fucceeded by 
his fon Uladiflaus VI. at that time only nine years of 
age. He had fcarce afeended the throne, when the 
kingdom was invaded by the Tartars, who defeated 
Buccarius the general cf the Polifli forces; and com¬ 
mitting everywhere dreadful ravages, returned to their 
own country loaded with booty. A few years afte", 
the nation was involved in a war with A.nurath the 
emperor of the Turks, who threatened to break into 
Hungary; and it was thought by the diet to be good 
policy to affift the Hungarians at this jundtnre, be- 
caufe it was impoffible to know where the llorm might 
N n 2 fail 
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T* oland. fall after Hungary was conquered. But before al^ 
' rv things were prepared for the young king to take the 
held, a ftrong body of auxiliaries were difpatched un¬ 
der the celebrated John Hunniades vaivode of Tran- 
fylvania, to oppofe the Turks, and likewife to fupport 
the eledlion of Uladiflaus to the crown of Hungary. This 
•detachment furprifed the Turkifh army near the river 
Morava, and defeated Amurath with thelofs of 30,000 
men; after which Hunniades retook all the places which 
had been conquered by Amurath, the proud fultan was 
forced to fue for peace, and Uladiflaus was raifed without 
oppofition to the crown of Hungary. A treaty was 
concluded, by which the Turks promifed to relinquilh 
their defigns upon Hungary, to acknowledge the king’s 
right to that crown, and to give up all their conquefts 
in Rafcia and Servia. This treaty was fealed by mutual 
oaths: but Uladiflaus broke it at the perfuaficn of the 
pope’s legate ; who infilled, that now was the time for 
humbling the power of the infidels; and produced a 
fpecial commiffion from the pope, abfolving him from 
Uladiflaus oat h had taken at the late treaty. The confe- 
defeated quence of this perfidy was, that Uladiflaus was entirely 
and killed defeated and killed at Varna, and the greatefl part of 
by the his army cut in pieces. 

UI £ Uladiflaus VI. was fucceeded by Cafimir IV. in 
Teutonic whofe reign the Teutonic knights were fubdued, and 
knights obliged to yield up the territories of Culm, Michlow, 
fubdued. and the whole duchy of Pomerania, together with the 
towns of Elbing, Marienburgh, Talkmith, Schut, and 
Chriftburgh, to the crown of Poland. On the other 
hand, the king reflored to them all the other conquefts 
he had made in Pruffia, granted a feat in the Polifh 
fenate to the grand-mafter, and endowed him with 
other privileges, on condition that, fix months after 
his acceffion, he fhould do homage for Pruffia, and take 
an oath of fidelity to the king and Republic. 

This fuccefs raifed the fpirits of the Polifh nation, 
which had drooped ever fince the battle of Varna, The 
diet did not, however, think proper to renew the war 
againft the Turks, but took under their proteftion the 
hofpodar of Moldavia ; as thinking that this province 
would make a convenient barrier to the Polifh domi¬ 
nions on one fide. The requeft of the prince who afked 
this proteftion was therefore readily granted, an oath of 
fidelity exadled from him and the inhabitants, and a tri¬ 
bute required ; regular payment of which was made for 
a great number of years afterwards. 

Crowns of About this time alfo the crown of Bohemia becom- 
llohemia ing vacant, the people were extremely defirous of 
and Hun • being governed by one of the princes of Poland; upon 
ary united w !j; c h the barons were induced to beftow the crown 
iu Poland. U p Qn TJladiflaus, eldeft fon of Cafimir, in oppofition 
to the intrigues of the king of Hungary. Not fatis* 
fied with this acquifition, Uladiflaus took advantage 
of the diffenfions in Hungary in order to unite that 
crown to his oxvn : and this he alfo effected ; by which 
means his power was greatly augmented, though not 
ti e felicity of his people. So many foreign expedi¬ 
tions had exhaufted the treafury, and oppreffed the 
peafants with taxes; the gentry were greatly dimi- 
11,filed by a number of bloody engagements; agricul¬ 
ture was negledled, and the country almofl depopula¬ 
ted. Eefore a proper remedy could be applied for 
thefe evils, Cafimir died in 1492 ; much more admi¬ 
red, than beloved or regretted, by his fubjefls. It is 


related by the l.iftorians cf this period, that in the Poland, 
reign of Cafimir IV. the ch.•■ 1 ties of the provinces ' 

firft appeared at the diet, and a (Fumed to themfelves 
the legiflative p. wer; all law's before this time having 
been framed by the king in ccnjufuSion with the fe- 
r.ate. It is ohferved alfo, that before Cafimir’s time, 
the Latin language was underftood only by the clergy 
of Poland ; in proof of which, it is alleged, that at an 
interview' between this prince and the king of Sweden 
at JDantzick, his Polifh msjefty was forced to make 
ufe of the aftiftance of a monk to interpret between 
him and the Swedifh monarch. Cafimir, afhamed of 
the ignoi-ance fhown by himfelf and court, publifhed an 
edidl, enjoining the diligent ftudy of the Latin, which 
in our days is ipoken as vernacular by every Polifh gen¬ 
tleman, though very unclaffically. 

During the fucceeding nigns of John, Albert, and 
Alexander, the Poliiti affairs fell into decline; the 
kingdom being huraffed by continual wars with the 
Turks and Tartars. However, they were retrieved 
by Sigifmund I. who afeended the thfone in 1507. 

This monarch, having reformed fome internal abufes, Exploits of 
next fet about rendering the kingdom as formidable as it Sigifmund. 
had formerly been. He firft quelled a rebellion which *’ 
broke out in Lithuania; after which, he drove the 
Walachians and Moldavians out of Ruflia Nigra, and 
defeated the Ruffians in a pitched battle, with the lofs 
of 30,000 men. In,this engagement he was obliged to 
caufe his cavalry to fwim acrofs the Borifthenesin order 
to begin the attack, while a bridge was preparing for the 
infantry. Thefe orders were executed with aftonifh- 
ing celerity, notwithftanding the rapidity of the ftream, 
the fteepnefs of the banks, and the enemy’s oppofition. 

The onfet was led by the Lithuanians, who were di- 
reifted to retreat gradually, with a view of drawing 
the enemy within reach of the cannon. This the Ruf¬ 
fians miftook for a real flight; and as they were pdr- 
fuing with eagernefs, Sigifmund opened his line to the 
right and left, pouring in grape-fhot from the artillery 
with dreadful fuccefs. The Ruffian general, and fe- 
veral noblemen of the firft diftinftion, were taken pri- 
foners, while the whole lofs of the royal army did not 
amount to 300 men. 

After this complete victory, the king turned his 
arms againft. the Teutonic knights, who had elected 
the marquis of Brandenburgh their grand-mafter; and 
this prince not only refilled to acknowledge the fovc- 
reignty of the crown of Poland, but even invaded the 
Polifh territories. Sigifmund marched againft him,, 
and gained poffeffion of feveral important places in 
Brandenburgh ; but as he was purfuing his conquefts, 
the marquis was reinforced by 14,000 Germans, led 
by the duke of Schonenburg, who ventured to lay 
fiege to Dantzic, after having ravaged all the neigh¬ 
bouring country. The Dantzickers, however, de¬ 
fended themfelves with fo much fpirit, that the be- 
fiegers were foon obliged to relinquilh their enter- 
prife. In their retreat they were attacked by a ftrong de¬ 
tachment of Polifh cavalry, who made prodigious haveck 
among them,and compelled thewretched remains totake 
fhelter in Pomerania, where they were inhumanly but¬ 
chered by the peafants. Soon after this the marquis 
was obliged to fubmit to the clemency of the conque¬ 
ror; from whom, however, he obtained better condi¬ 
tions than could have been expe&ed,. or indeed than he 

WC’.ild. 
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Poland, would have got, had he not abandoned the intereft of the 
* v Teutonic order, and refigned die dignity of grand- 
mafter. In order to fecure him in his intereft, there¬ 
fore, Sigifmund granted him half the province of 
Pruffia as a fecular duke, and dependent on the crown 
of Poland ; by which means he entirely deprived that 
order of the bell pait of their dominions, and put it 
quite out of their power to diftuib the tranquillity of 
Poland any more. 

The power of Sigifmund had now excited the jea- 
loufy of the honfe ot Auftria; for which reafon tney 
took every method in their power to ftir up enemies 
againft him. By their means, the Ruffians, Molda¬ 
vians, and Tartars, were all excited to.fall upon the 
•sPoiifh territories at once. The vaivode of Walachia, 
with 50,000 men, made an irruption into the fmall 
province of Pokatior, but was entirely defeated by 
count Taro at the head of no more than 6000. This 
victory is wholly aferibed to the good conduct of the 
commander, who pofTefled himfelf of fome eminences 
on the flanks of the enemy. On thefe he ereffed bat¬ 
teries; which played with fuch fury as foon put their 
ranks in diforder: upon which the Poles attacked them 
fword in hand, and entirely dilperfed them with the lofs 
of io,coo killed or taken. The count having then 
augmented his army with a ftrong body of Lithua¬ 
nians, attacked the Mufcovites and Tartars, drove 
them entirely out of the duchy, purfued them into 
Ruffia, reduced feveral towns, and at lad laid ftege 
to the ftrong fortvefs of Straradub ; in which the re¬ 
gent, together with fome of the beft troops of Ruffla, 
were inclofed. The garrifon made a gallant defence ; 
and the fortifications were compofed of beams joined 
together, and fupported by a bulwark of earth, upon 
which the cannon-fhot made no impreffion : but the 
count contrived a method of fetting the wood on fire ; 
by which means the regent and nobilily were obliged 
to furrender at diferetion, and Taro carried off upwards 
of 60,000 prifoners, with an immenfe booty. 

In the reign of Sigifmund, we may look upon the 
kingdom of Poland to have been at its greateft pitch 
of glory. This monarch pofTefled, in his own perlon, 
the republic of Poland, the great duchies of Lithua¬ 
nia, Smolenfko, and Saveria, befides vaft territories 
lying beyond the Euxine and Baltic; while his ne¬ 
phew Lewis pofTefled the kingdoms of Bohemia, Hun¬ 
gary, and Silefla. But this glory received a fudde:. 
check in 1548, by the defeat and death of.Louis, 
who perifhed in a battle fought with Solyman the 
Great, emperor of the Turks. The daughter of this 
prince married Ferdinand of Auftria; whereby the 
dominions of Hungary, Bohemia, and Silefla, became 
infeparably connected with the hereditary dominions of 
the Auftrian family. This misfortune is thought to 
have haftened the death of Sigifmund ; though, being 
then in his 84th year, he could not have lived long by 
the ordinary courfe of nature. He did not, however, 
furvive the news many months, but died of a lingering 
diforder, leaving behind him the character of the com¬ 
pleted general, the ableft politician, the beft prince, 
and the ftrongeft man, in the north; of which laft, in¬ 
deed, fome inftances are related by hiftorians that are 
almoft incredible. 

Sigifmund Auguftus, who fucceeded his father Si¬ 
gifmund I. proved alfo a very great and happy prince. 
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At that time the mod violent and bloody wars were Polar d, 
carrying on in Germany, and indeed through other 
parts oi Europe, on account of religion ; but Sigif- sinibrund 
niurd wifely avoided interfering in thefe cifputes. tie Ausjufhu.a 
would not admit ir.to bis dominions any of thofe di- wife and 
vines who were taxed with holding heterodox opinions, vgL"' 
nor even allow his people the liberty of correfponding l’ ruIC 
with them; yet he never perfecuted, or employed any 
other means for the prefervaticn of the ftate than thofe 
ol a vvell-conducled and regular policy, lnftead of dis¬ 
puting with his fubjefts about fpeculative opinions, Si¬ 
gifmund applied himfelf diligently to the reforming of 
abufes, emiorcing the laws, enriching the treafury, pro¬ 
moting induftry, and redeeming the crown-lands where 
the titles of the poffeffors appeared illegal. Out of the 
revenue recovered in this manner he obtained a foi- 
midable (landing army, without laying any additional 
tax upon the fubjedls; and though he preferred peace 
to war, he was always able to punifh thofe that offer¬ 
ed indignities to his crown or perfon. His knowledge war with 
in the art of war was foon tried in a conteft with the Ruffla. 
Ruffians, who had made an irruption into Livonia, en¬ 
couraged by the diJ'putes which had fubfilled between 
the Teutonic knights and the archbifliop of Riga, cou- 
•fin to Sigifmund. The province was at that time di¬ 
vided between the knights and die prelate ; and the 
Ruffians under pretence of affifting the former, had 
feized great part of the dominions of the latter. The 
archbiihop had recourfe to his kinfman the king of Po¬ 
land; wiio, after fruitlefs efforts to accommodate mat¬ 
ters, marched towards the frontiers of Livonia with an 
army of 100,000 men. The knights were by no means 
able to refill fuch a formidable power; and therefore, 
deferting their late allies, put themfelves under the pro- 
teffion of the king of Poland. The czar, John Bafi- 
lides, though deferted by the knights, did not lofe his 
courage; nay, he even infolently refufed to return any 
aniwer to the propofals of peace made by Sigifmund. 

His army confided of 300,000 men, with whom he 

imagined himfelf able to reduce all Livonia, in fpite 

of the utmofl efforts of the king of Poland : however, 

having met with fome checks on that quarter, he di- 

reftly invaded Poland with his whole army. At firft 

he carried every thing before him ; but the Poles foon 

made a vigorous oppofition. Yet the Ruffians, though 

everywhere defeated, ftill continued their incurfions, 

which Sigifmund at laft revenged by invading Ruffia 

in his turn. Thefe mutual defoiations and ravages at 

Lift made both parties defirous of peace, and a truce 

for three years was agreed on ; during the continuance 

of which the king of Poland died, and with him was oft^lioufe 

extinguifhed the houfe of jagellon, which had governed of jagdkn. 

Poland for near 200 years. 

On the death of SL Tmund, Poland became a prey 
to inte.fline diviflons; and a vaft-number of intrigues 
were fet on foot at the courts of Vienna, Fiance, Sax-- 
ony, Sweden, and Bradennurgh; each endeavouring 
to eftablifh a prince of their own nation on the throne 75 
of Poland. The confequence of all this was, that" the Diflracled 
kingdom became one univerfal feene of corruption, JGte °f 
faftion, and confuiion ; the members of the diet con- 
fulted only their own intereft, and were ready on every 
occafion to fell themfelves to the beft bidder. The 
Proteftants had by this time got a confiderable footing 
in the k’ngdom, and thus religious difputcs were in¬ 
termingled 
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Poland, termingled with political ones. One good effect, how- 
" ever, flowed from this confufion : for a law was paffed, 
by which it was enaCted, that no difference in religious 
opinions fliould make ar.y contention among the fub- 
jeCts of the kingdom; and that all the Poles, without 
difcrimination, fhould be capable of holding public of¬ 
fices and trufts under the government; and it was alfo 
refolved, that the future kings fhould fwear exprefsly 
to cultivate the internal tranquillity of the realm, and 
cherifh without diftin&ion their fubjefts of all perfua- 
fions. 

While the candidates for the throne were feverally 
attempting to fupport their own intereft in the beft 
manner they could, John Crafofki, a Polifh gentleman 
of great merit, but diminutive llature, had juft returned 
from France, whither he had travelled for improve¬ 
ment. His humour, wit, and diverting fize, had ren¬ 
dered him univerfally agreeable at the court of France, 
and in a particular manner engaged the efteem of Ca¬ 
tharine de Medicis, which the little Pole had the ad- 
drefs to make ufe of for his own advantage. He owed 
many obligations to the dnke of Anjou ; whom, out of 
gratitude, he reprefented in fuch favourable terms, that 
the Poles began to entertain thoughts of making him 
their king. Thefe fentiments were confirmed and en¬ 
couraged by Crafofki, who returned into France by 
order of feveral leading men in Poland, and acquainted 
the king and queen Catharine, that nothing was want¬ 
ing befides the formality of an embaffy to procure the 
crown for the duke of Anjou, almoft without oppofi- 
tion. Charles IX. king of France, at that time alfo 
promoted the fcheme, being jealous of the duke of An¬ 
jou’s popularity, and willing to have him removed to 
as great a diftance as pofiible. Accordingly the par¬ 
ties came to an agreement; and it was ftipulated that 
76 the duke of Anjou fhould maintain the laws, liberties, 
Dake of an d cuftoms of the kingdom of Poland, and of the 
of g rand du<dl 7 °f Lithuania; that he fhould tranfport all 
Poland/ Ins effects and annual revenues in France into Poland ; 

that the French monarch fhould pay the late king Si- 
gifmund’s debts ; that he fhould maintain 100 young 
Polifh gentlemen at his court; and 50 in other places; 
that he fhould fend a fleet to the Baltic, to aflift Po¬ 
land againft the Ruffians; and laftly, that Henry fhould 
marry the Princefs Anne, After to the late king Sigif- 
mund; but this article Henry would not ratify till his 
return to Poland. 

Every thing being thus fettled, the young king quit¬ 
ted France, attended by a fplendid retinue, and was 
accompanied by the queen-mother as far as Lorrain. 
He was received by his fubjeCts on the frontiers of Po¬ 
land, and conduced to Cracow, where he was foon af¬ 
ter crowned. The affections of the Poles were foon 
engaged by the youth and accomplifhments of Henry ; 
but fcarce was he feated on the throne, when, by the 
death of Charles IX. he became heir to the crown of 
France. Of this he was informed by repeated mef- 
fages from queen Catharine ; he repented his having 
yy accepted the crown of Poland, and refolved to leave it 
Runs away for that of France. But being fenfible that the Poles 
from his would oppofe his departure, he kept his intentions fe- 
fewgdom, cret> anc j watched an opportunity of dealing out of the 
palace in difguife in the night-time. The Poles, as 
might well have been expeCled, were irritated at being 
thus abandoned, from the mere motive of intereft, by 


a prince whom they had loved and honoured fo much. Poland. - 
Parties were difpatched after him by different roads ; 
and Zamofki, a nobleman who headed one of thefe 
parties, overtook him fome leagues diftant from Cra¬ 
cow. All the prayers and tears of that nobleman, how¬ 
ever, could not prevail on Henry to return; he rode 
poft to Vienna, and then paffed into France by the way 
of Italy. 

In the mean time, the Poles were fo much exafpera- 
ted againft: Henry and his whole nation, that all the 
French in Cracow would have been maffacred if the 
magiftrates had not placed guards in the ftreets. Hen¬ 
ry, however, had forefeen the confequences of this flight, 
and therefore endeavou ed to apologife for his beha¬ 
viour. One Danzai undertook his caufe in full fenate 
and with great eloquence explained the king’s motives 
for his abrupt departure. Henry alfo wrote to the 
chief nobility and clergy with his own hand. But no¬ 
thing could fatisfy the Poles; who now acquainted 
their king, that if he did not immediately return, they 
would be obliged to diveft him of the royal dignity, 
and to choofe another fovereign. Henry began to ex- 
cufe himfelf on account of the wars in which he was 
engaged, and promiled to fend men of unexceptionable 
integrity to govern Poland till he fhould return: but 78 
no excufes could be accepted; and, onthe 15th of July And is de- 

1575, he was folemly diverted of the regal dignity in P 0 ^* 
full diet, and the throne declared vacant. 

After the depofition of Henry, commotions and fac¬ 
tions again took place. However, the contending 
parties were now reduced to two ; one who fupported 
the intereft of Maximilian emperor of Germany ; the 
other, who were for electing the princefs Apne, and 
marrying her to Stephen Batori prince of Tranfylva- 79 
nia. The latter prevailed through the courage of one Stephen 
gentleman, who, in imitation of the power affirmed by i5atori cli0 ' 
the Roman tribunes, flood up in the j full fenate, and ^ en king » 
oppofed the proclamation of Maximilian, declaring 
that his election was violent and illegal. In this fitua- 
tion of affairs, it was obvious that ftrength and cele¬ 
rity muft determine which election was legitimate: 
both parties wrote to the princes whofe caufe they had 
efpoufed, intreating them to come with all poflible ex¬ 
pedition to take poffeffion of the throne. Batori pro¬ 
ved the more alert; for while Maximilian was difputing 
about certain conditions which the Poles required for 
the fecurity of their privileges, he entered Poland, mar¬ 
ried the princefs, and was crowned on the firft of May 

1576. 8o 

No oppofition was made to the authority of Batori Dantzic 

except by the inhabitants of Dantzic. Thefe adhered revolts, 
to the intereft of Maximilian even after he was dead, 
and had the prefumption to demand from the king 
an oath acknowledging their abfolute freedom and 
independence. Betori referred them to the fenate, 
declaring that he had no right to give up the privileges 
of the republic; but admonilhed the citizens to avoid 
all occaflon of a civil war, which muft neceflarily tc’ mi- 
nate in their difadvantage. But the obrtinate citizens, 
conftruing the king’s lenity into f ar, ftiut the gates 
againft the ambaffador, feized upon the fortrds of 
Grebin, and publiihed a manifefto refembling a libel 
upon the king and the republic. The king, incenfed 
at thefe proceedings, marched againft Grebin, re¬ 
took die caftle, and ravaged certain territories be¬ 
longing 
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Poland, longing to the Dantzickers ; vvifio retaliated by burning 

-v-- to the ground a monaftery named Ouva, to prevent 

the Poles from taking poffeffion of fo important a fitu- 
ation. 

Nolwithftanding thefe outrages, Batori renewed his 
overtures for an accommodation : but the Dantzickers 
were deaf to thefe falutary propofals; iu that he was 
obliged to declare them rebels, and fend againft them a 
body of troops under one Zborowlki. As the number 
of the Poiilh army, however, was not confiderable, the 
Dantzickers marched out to give him battle. They 
were affifted by a corps of Germans, and a refolution 
was formed of attacking the Poles in their camp by 
furprife ; but the pn jeft was difconcerted by a fudden 
ftorm,accompanied with dreadful thunder and lightning, 
which fpread a panic through the army, as if it hau been 
a judgment from heaven, and obliged the commander, 
John de Collen, to retire into the city. In a Ihort 
time, however, they recovered their fp rits, and came 
to an adtion with the Poles ; but were defeated with 
the lofs of 8000 men killed on the fpot, a great many 
taken prifoners, and the lofs of feveral pieces of cannon. 
But this check, inltead of abating the courage of the 
gi Dantzickers, only animated them the more, and they 
Poland in- refolved to hold out to the laft extremity. In the 
vaded by mean time, the czar of Mufcovy, thinking the prefent 
the Kuf- opportunity favourable for extending his dominions, 
fians. laid foge to Revel; but, not being able to make him- 
felf mailer of that place, he was obliged to con¬ 
tent himfelf with ravaging Livonia, which he did in a 
dreadful manner. This did not, however, hinder Ba¬ 
tori from laying fiege to Dantzic in perfon, and purfu- 
ing the operations with the utmoft vigour. Collen made 
many vigorous fallies, in feveral of which he defeated 
the Poles; but happening at laft to be killed, no¬ 
body was fsund capable of fupplying his place, and 
the citizens were at laft obliged to furrender at dif- 
Dantzic cretion ; though not till they had obtained a promife 
fubmits. 1 from the elector of Saxony and landgrave of Heffe of 
interpofmg as mediators in their behalf. The only 
terms which the king demanded of them were, that 
they (hould alk his pardon, difmifs their troops, and 
rebuild the monaftery of Oliva which they had deftroy- 
ed ; while his majefty, on the other hand, confirmed all 
their privileges, and granted them full liberty of adhe¬ 
ring to the confeflion of Auglburg, for which they hacl 
83 for fome time been ftrenuous advocates. 

Cruelty ef The war with Dantzic was no fooner ended, than 
fian RUl ~ the king directed his whole ftrength againft the czar 
of Mufcovy, who had made himfelf mailer of feveral 
important cities in Livonia. The czar behaved every 
where with the greate ft cruelty, flaughtering all without 
diftindtion who were able to bear arms, and abandon¬ 
ing the women and children to the lhocking brutality 
of the Tartars who ferved in his army. Such was the 
horror infpired by the perfidy and cruelly of the czar’s 
conduft, that the inhabitants of Wender chofe rather 
to bury themfelves in the ruins of their town than to 
ful mit to fu:h an inhuman enemy. For a confiderable 
time the Ruflians were allowed tp proceed in this man¬ 
ner, dll the whole province of Livonia, excepting Riga 
and Revel, had buffered the barbarities of this intuiting 
cor ^eror; but ac laft, in 1578, a body of forces was 
difpatched into the province, the towns of Wender and 
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Dunnenburg were furprifed, and an army fent by .the Pnl.inJ. 
czar to furprife the former was defeated. " v ~ 

At this tim p the Mufcovites\iere not the only ene¬ 
mies who oppofed the king of Poland, and opprelfed 
Livonia. That unhappy pr vince was alf ) invaded by 
the Swedes, who proieffed themfelves to be enemies 
equally to both parties, and who were fcarce inferior 
in cruelty to the Ruffians themfelves. The king, how¬ 
ever, was not daunted by the number of his adverfa- 
ries ; but having made great preparations, and called 
to his affiftance .Chriftopher prince of Tranfylvania, 
with all the Handing forces of that country, he took 
the field in perfon againft the Mufcovites, and laid fiege 
to Polocz, a town of great importance fituated on the g 4 
river Dwina. The Ruffians no fooner heard of the Siege o£ 
approach of the Poiilh afmy, than they refolved to put Polocz. 
all the citizens to death, thinking by this means to 
ftrike terror into the enemy. When Batori came near 
the town, the moft (hocking fpedtacle prefented itfelf ; 
the river appeared dyed with blood, and a vaft number 
of human bodies fallened to planks, and terribly man¬ 
gled, were carried down its ftream. This barbarity, 
inftead of intimidating the Poles, irritated them to foch 
a degree, that nothing could refill them. Finding that 
their cannon made little impreffion upon the walls of 
the city, which were conftrufted of wood, they advan¬ 
ced to the affault with burning torches in their hands; 
and would foon have reduced the fortifications to alhes, 
had not a violent ftorm of rain prevented them. The 
defign. however, was put in execution as foon as the 
rain ILxkened ; and the barbarous Ruffians were obli¬ 
ged to furrender at diferetion. It refiedts the higheft 
honour on Batori, that, notwithftanding the dreadful 
inftances of cruelty which he had before his eyes, he 
would not buffer his foldiers to retaliate. Indeed the 
cruelties committed by the Ruffians on this occafion, 85 
feem almoft to have authorifed any revenge that could Monltrous 
poffibly have been taken. A number of Germans were barbarities 
found in the city, fome expiring under the moft dread- 
ful tortures, and others dead of pains which nature f lans 
could no longer fupport. Several of the officers had that city, 
been dipped in cauldrons of boiling oil, with a cord 
drawn under the fkin of the umbilical region, which 
fallened their hands behind ; in which fituation their 
eyes had been torn out from their fockets, or burnt 
with red-hot irons, and their faces otherwife terribly 
mangled. The disfigured carcafes, indeed, plainly fhow- 
ed the barbarous treatment they had met with ; and 
the dreadful tale was confirmed by the teftimony of the 
few who furvived. The Poiilh foldiers were exafpera- 
ted almoft to madnefs ; fo that fcarce all the authority 
of Batori could reftrain them from cutting in pieces the 
wretches who had been the authors of fuch a dreadful 
tragedy. , u 

After the reduftion of Polocz, Batori continued the Ruffia ra- 
war with great fuccefs. Two detachments from the va S td . by 
army penetrated the enemy’s country by differentroads, 1 ' aton ' 
wafted all before them to the gates of Smolenlko, and 
returned with the fpoils of 2000 villages which they had 
pillaged and deftroyed. In the mean time the Swedes 
and Poles thought proper to come to an accommoda¬ 
tion : and though John king of Sweden was at that 
time prevented from bearing his (hare of the war, yet 
Batori reduced fucli a number of cities, and committed 

foch 
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Poland, fuch devaluation in the Ruffian territories, that the czar prince was foon after depofed; and the Ruffians not Poland. 
v was obliged to fue for peace ; which he. obtained on con- only regained their liberty, .but began to make en- 

The Czar dition of relinquifhing' Livonia, after having thrown cr.oachments on Poland itfelf. -A very unfortunate war War with 
fues for away the lives of more than 400,000 of his fubjedts in alfo took place with Sweden, which was now governed Guftavus 
peace. attempting to conquer it. by the great Guftavus Adolphus; the particulars-of Adolphus, 

Batori, being thus freed from a mod; deftrudlive and which, with the other exploits of that renownedwarrior, 
cruel war, applied himfelf to the internal government are related'under the artical Sweden . At laft Sigif- 
of his kingdom. He regulated the Polifh cavalry in munci, worn out with cares and misfortunes, died in 
fuch a manner as made them become formidable to the 1629. 

Turks and other neighbouring nations: and this is the After Sigifmund’s death the affairs of Poland feemed 
military eftablifhment to which the Poles have given to revive a little under Uladiflaus VII.; for he obliged 
the name of quartienne; becaufe a fourth part of the the Ruffians to fue for peace, and Sweden to reftore 
revenue is employed in fupporting them. Batori fent fome of her conquefts : but having attempted to abridge 
sthis body of cavalry towards the frontiers of Tartary, the liberty of the Coflacks, they revolted, and gave the 
to check the incurfions of thofe barbarians ; by which Poles feveral terrible defeats. Nor was the war termina- 


tneans the Ukraine, a valt trait of defert country, was 
filled with flourifhing towns and villages, and became a 
gg ftrong barrier againlt the Turks, Tartars, and Ruffians; 
rBatori civi- The laft memorable aition of Batori was his attaching 
lizes the the Coflacks to Poland, civilizing and inftrudHng- them 
CoiTacks, ; n the arts of war and peace. His firft endeavour was 
.to gain their affections by his liberality ; for which pur- 
pofe, he prefented them with the city of Techtemeravia, 
lituated on the Boriftlienes, which they formed into a 
magazine, and made the refidence of their chieftains. He 
gave them officers of all degrees,, eftabliflted difciplirre 
among them, altered their arms, and formed them into 
a regular militia, which afterwards performed eminent 
fervices to die ftate. All kinds of manufadtures at that 
time known in Poland were likewife eftablifhed among 
the Coflacks; the women were, employed in fpinning 
and weaving woollen cloths, while the men were taught 
agriculture,, and other arts proper for their fex. 

While Batori was employed, in this manner, the 
Swedes broke the convention into which they had en¬ 
tered with Poland, and were on the point of getting 
poffeffion of Riga. To this, indeed, Batori himfelf 
had given occafion,.by attempting to irnpofe the Romilh 
religion upon the inhabitants, after having promifed 
them entire liberty of confidence. This fo irritated 
them, that they revolted, and were on the point ©f 
admitting a Swediih garrifon into the city, when the 
king was informed of what was going forward. Upon 
this he refolved to take a moll exemplary vengeance on 
the inhabitants of Riga; but before he could execute 
his intention, he died in the year 1586, the 54th of his 
g 9 age, and 10th of his reign. 

His death. The death of Batori involved Poland in frelh troubles. 

Four candidates appeared for the crown, viz. the princes 
Erneft and Maximilian of the houfe of Auftria; Sigif- 
mund prince of Sweden, and Theodore czar of Mufcovy. 
Each of thefe had a feparate party ; but Sigifmund 
and Maximilian managed matters fo well, that in 1587 
both of them were eledted- The -coniequence of this 
was a civil war ; in which Maximilian was defeated and 
taken prifoner: and thus Sigifmund III. furnatned De 
Vafa, became matter of the throne of Poland without 
oppofition. He waged a fuccefsful war with the Tar¬ 
tars, and was otherwife profperous; but though he 
fucceeded to the crown of Sweden, he found it impof- 
lible for him to retain both kingdoms, and he was for¬ 
mally depofed from the Swediih throne. In 1610 he 
conquered Ruffia, and placed his fon on the throne ; 
but the Polilh conquefts of that country have always 
been but for a Ihort time. Accordingly the young 


ted in the lifetime of Uladiflaus, who died in 1648. His 
fuceeffor, John Cafimir, concluded a peace with- thefe 
dangerous enemies: but the war was foon after renewed ; 
and while the kingdom was diftradled between thefe 
enemies and the difeontents of its own inhabitants, the 
Ruffians took the opportunity of invading and pillaging 
Lithuania. In a little after the whole kingdom was Polandfuli- 
fubdued by Charles Guftavus, fuceeffor to Chriitinu dued by 
queen of Sweden. ‘ ■ -Charles 

Happily for Poland, however, a rupture- took place Guftavu*. 
between the courts of Sweden and Copenhagen; by 
which means the Poles were enabled to drive out the 
Swedes in 165 7. This was fucceeded by civil wars and 
confers with Rpffia, which fo much vexed the king, 
that he rqfigned the crown in 1668’. - 

For two years after the refigrration of Cafimir the 
kingdom was filled with confufion 5 but on the 17th of 
September 1670, one Michael Coribut Wiefhowifki, 
collaterally defeended from the houfe of Jagelfo, but in 
a very mean fituatiem at that time, was chofen king. 

His reign continued but for three years ; during which 
time John Sobiefki, a celebrated Polifh general, gave 
the Turks a dreadful overthrow, though their army 
confifted of more than 300,00© men; and had this blow 
been purfued, the Coflacks would have been entirely 
fubdued, and very advantageous terms might have been 
obtained from the fnltan. Of that vaft multitude of 
Turks no more than 15,000 made their efcape, the reft 
being all either killed or taken : however, the' Polifh 
fiddiers, being bound by the laws of their country only 
to ftay a certain time in the field, they refufed to pur- 
fue this fignal viftory, and fuffered the king to make 
peace on any terms he could procure. 

Wiefnowiiki died before the news of this tranfadtion 
reached Cracow; and after his death a new feene of 
confufion enfued, till at laft the fortune of John Sobiefki Tohn i> y <) 
prevailed, and he was eledted king of Poland in 1674. b“ d kiVe". 
He was a moft magnanimous and heroic prince ; who, trievesthe 
by liis valour and good condudt, retrieved the affairs of I’oliih af- 
Poland, and entirely checked the progrefs of the Turks fair ‘- 
weft ward. Thefe barbarians were everywhere defeated, 
as is particularly related under the article Turks; but 
notwithflanding his great qualities, Poland was now fo 
thoroughly corrupted, and pervaded by a fpirit of dif- 
affection, that the latter part of this monarch’s reign 
was involved in troubles, through' the ambition and con¬ 
tention of fome powerful noblemen. 

Sobiefki died in 1696; and with him fell the glory 
of Poland. Moft violent contefts took place about the 
fucceffion; the recital of which would far’ exceed our 
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limits. At laft Frederic Auguflus, eleflor of Saxony, 
prevailed ; but yet, as fome of the molt efl'ential cere¬ 
monies were wanting in his coronation, becaufe the 
primate, who was in an oppofite incereft, would not 
perform them, he found it extremely difficult to keep 
his fubjects in proper obedience. To add to his mis¬ 
fortunes, having engaged in a league with Denmark 
and Ruffia againft Sweden, he was attacked with irre- 
Mible fury by Charles XII. Though Auguftus had 
not been betrayed, as indeed he almoft always was, he 
was by no means a match for the ferocious Swede. The 
particulars of this war, however, as they make great 
part of the exploits of that northern hero, more properly 
fall to be relited under the article Sweden. Here, 
therefore, we fhall on'y obferve, that Auguftus was re¬ 
duced to the humiliating neceffity of renouncing the 
crown of Poland on oath, and even of congratulating 
his rival Staniflaus upon his acceffion to the throne: 
but when the power of Charles was broken by his defeat 
at Pultowa, the fortune of Auguftus again prevailed ; 
Staniflaus was driven out; and the former being ab- 
folved from his oath by the pope, refumed the throne 
of Poland. 

Since that time the Polifh nation hath never made 
any figure. Surrounded hy great and ambitious powers, 
it hath funk under the degeneracy of its inhabitants ; 
fo that it now fcarce exilts as a nation. This cata- 
ftrophe took place in the following manner : On the 
5th of O&ober 1763, died Auguflus III. eleftor of 
Saxony, and king of Poland. He was fucceeded by 
Count Poniatowfki, a polifh grandee, who was pro¬ 
claimed September 7th 1764, by the name of Staniflaus 
Auguftus, and crowned on the 25th of November the 

fame year_During the interregnum which took place 

between the death of Auguftus III. and the eledtion of 
Staniflaus, a decree had been made by the convocation- 
diet of Poland, with regard to the diffidents, as they 
were called, or deffenters from the Popifli religion. By 
this decree they were-prohibited from the free exercife 
of their religion, much more than they had formerly 
been, and totally excluded from all ports and places un¬ 
der the government. On this feveral of the European 
powers interpofed, at the application of the diflidents, 
for their good offices. The courts of Ruffia, Pruffia, 
Great Biitain, and Denmark, made remonftrances, to 
the diet; but, notwithftanding, thefe remonftrances, the 
decree was confirmed by the coronation-diet held after 
the king’s eleffion. 

Odtober 6. 1766, an ordinary diet was affembled. 
Here declarations from the courts abovementioned 
were prefented to his Polifh majefty, requiring the re- 
eftablifliment of the diflidents in their civil rights and 
privileges, and the peaceable ei joyment of their modes 
ofworlhip fecured to them by the laws of the kingdom 
which had been obferved for two centuries. Thefe 
privileges, it was alleged, had been confirmed by the 
treaty of Oliva, concluded by all the northern powers, 
which could not be altered but by the confent of all 
the contradling parties. The Popilh party contended 
ftrongly for a confirmation of fome decrees made againft 
the diflidents in 1717, 1723, and 1736. The deputies 
from the foreign powers replied, that thofe decrees had 
palled in the midft of inteftine troubles, and were con- 
tradiffed by the formal proteftations and exprefs decla- 
Vol. XV. 


rations of foreign powers. At laft, aft a' violent conte ft-", Poland'- ■ 
the matter was referred to the bifhops and fentlors for v 
their opinion. Upon a report for them, the diet 
came to a refolution, That they would fully maintain 
the diflidents in all the rights and prerogatives to which 
they were intitled by the laws of their country, particu¬ 
larly by the conrtitutions of the year 1717, &c. and by 
treaties ; and that as to their complaints with regard to 
the exercife of their religion, the college of archbifhops' 
and bilhops, under the dire&ion of the prince primate, 
would endeavour to remove thofe difficulties in a manner 
conformable to juftice and neighbourly love.—By this 
time, however, the court of Ruffia feemed determined 
to make her remonftrances more effe&ual, and a fmall 
body of Ruffian troops marched to within two miles of 
the capital of Poland. 

Thefe refolutions of the diet were by no means agree¬ 
able to the diflidents. They dated the beginning of 
their fufferings from the year 1717. The referring 
their grievances to the archbifhops and bilhops was 
looked upon as a meafure the mod unreafonable that 
could be imagined, as that body of men had always been 
their oppofers, and in faft the authors of all the evils 
which had befallen them.—Shortly after matters were 
considered in this view, an additional body of Ruffians, 
to the number of about 15,000, entered Poland. 97 

The diflidents, being now pretty fure of the protec- Coiilequeua 
tion of foreign powers, entered, on the 2®th of March cesofthu. 
1767, into two confederacies, at Thorn and Sluck. 

One of them was figned by the diflidents of Great and 
Little Poland, and the other by thofe of the Great 
Duchy of Lithuania. The purport of thefe confede¬ 
racies was, an engagement to exert themfelves in the 
defence of their ancient privileges, and the free exercife 
of their religion ; profeffing, at the fame time, however, 
the utmoft loyalty to the king, and refolving to fend a 
deputation to him to implore his protection. They 
even invited thofe of the Catholic communion, and all- 
true patriots, to unite with them in maintaining the 
fundamental laws of the kingdom, the peace of religion, 
and the right of each one jointly with themfelves. They 
claimed, by virtue of public treaties, the protection of 
the powers who were gurantees of their rights and li¬ 
berties ; namely, the emprefs of Ruffia, and the kings 
of Sweden, Great Britain, Denmark, and Pruffia. Laft- 
ly, they protefted, that they had no intention of acting 
to the detriment of the Roman Catholic religion, which 
they duly refpected; and only alked the liberty of 
their own, and the re-eftablifhment of their ancient 
rights. The three cities of Thorn, Elbing, and Dant- 
zic, acceded to the confederacy of Thorn on the 10th 
of April; as did the duke and n >b!es of Courland to 
that of Sluck on the 15 th of May. 

The emgrefs of Ruffia and king of Pruffia, in the 
mean time, continued to iffue forth new declarations in 
favour of the diflidents ; and the Ruffian troops in Po¬ 
land were gradually augmented to 30,000 men. Great 
numbers of other confederacies were alfo formed in dif¬ 
ferent parts of the kingdom. Thefe at firift took little 
part in the affairs of the diflidents ; they complained 
only of the adminiftration of public affairs, into which 
they alleged that innovations had been introduced, and 
were therefore for fome time called confederations of mal¬ 
contents. All thefe confederacies publilhed masifeftuex, 
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Inland, in which they recommended to the inhabitants toquar- 
' ter and treat the Ruffian troops as the defenders of the 
98 Polilh liberties. 

General The different confederacies of malcontents formed in 
cc fedora. th e 24 diftrifts of Lithuania united at Wilna on the 
C} ’ 2 2 J of June ; and that general confederacy re-eftablilhed 

prince Radzivil, who had married the king’s filter, in 
his liberty, eftates, and honour, of which he had been 
deprived in 1764 by the dates of that duchy. On the 
23d of June prince Radzivil was chofen grand marffial 
of the general confederacy of all Poland, which then be¬ 
an to be called the national confederacy, and was faid to 
ecompofed of 72,000 noblemen and gentlemen. 

The general confederacy took fuch meafures as ap¬ 
peared moft proper for {Lengthening their party. They 
fent to the feveral waywodes of the kingdom, requiring 
their compliance with the following articles : 1. That 
all the gentlemen who had not figned the confederacy 
ffiould do it immediately; 2. That all the courts of 
juftice ffiould fubfift as formerly, but not judge any of 
the confederates; 3. That the marftals of the crown 
ffiould not pafs any fentence without the participation 
of at lead four of the confederates ; and, 4. That the 
marfhals of the crown and the treafurers ffiould be im¬ 
mediately reftored to the poffeffion of their refpeftive 
rights. The Catholic party in the mean time were not 
idle. The biffiop of Cracow fent a very pathetic and 
zealous letter to the dietines affembled at Warfaw on the 
15th of Auguft, in which he exhorted them to arm their 
nuncios with courage, by giving them orthodox and 
patriotic inllruftions, that they might not grant the 
diffidents new advantages beyond thofe which were fe- 
cured to them by the conftitutions of the country, and 
treaties with foreign powers, &c. The pope alfo lent 
briefs to the king, the great chancellor, the nobleffe, 
biihops of the kingdom, and to the prince primate, 
with fuch arguments and exhortations as were thought 
moll proper to ward off the impending danger. Coun¬ 
cils in the mean time were frequently held at the biffiop 
of Cracow’s palace, where all the prelates at Warfaw 
affembled. 

On the 26th of September 1767 the confederacy of 
diffidents was united with the general confederacy of 
malcontents in the palace of prince Radzivil, who on that 
occafion expreffed great friendffiip for the diffidents. In 
1 a few days after, the Ruffian troops in the capital were 

reinforced, and a confiderable body of them was polled 
at about five miles diftance. 

Tu J». On the 5th of Oftober an extraordinary diet was 
In the diet, held : but the affair of the diffidents met with fuch op- 
pofition, that it was thought neceffary to adjourn the 
meeting till the 12th ; during which interval, every ex¬ 
pedient was ufed to gain over thofe who oppofed prince 
Radzivil’s plan. This was, to appoint a commiffion, 
furniffied with a full power to enter into conference with 
prince Repnin, the Ruffian ambaffador, concerning the 
affairs of the diffidents. Nothwithftanding all the pains 
taken, however, the meeting of the 12th proved ex¬ 
ceedingly tumultuous. The biffiops of Cracow and 
Kiow, with fome other prelates, and feveral magnats, 
declared, that they would never conl’ent to the efta- 
bliffiment of fuch a commiffion ; and at the fame time 
fpoke with more vehemence than ever againtl the pre- 
tenfions of the diffidents. Some of the deputies an- 
lwered with great warmthwhich occafioned fuch ani- 


mofities, that the meeting was again adjourned till the Poland. 
t6th. 

On the 13th the biffiops of Cracow and Kiow, the Violent 

palatine of Cracow, and the (larolle of Dolmfki, were proceed- 
carried off by Ruffian detachments. The crime alleged ings of the 
again!! them, in a declaration publiffied next day by Ruffians, 
prince Repnin, was, that they had been wanting in 
refpeft to the dignity of the emprefs of Ruffia, by at¬ 
tacking the purity of her intentions towards the repu¬ 
blic ; though ffie was refolved to continue her protec¬ 
tion and affiftance to the general confederacy united 
for preferving the liberties of Poland, and correfting 
all the abufes which had been introduced into the go¬ 
vernment, &c. 

It was probably owing to this violent proceeding of 
the Ruffians, that prince Radzivil’s plan was at laft 
adopted, and feveral new regulations were made in 
favour of the diffidents. Thefe innovations, however, 
foon produced a civil war, which at laft ended in the 
ruin of the kingdom. In the beginning of the year 
1768, anew confederacy was formed in Podolia, a pro¬ 
vince bordering on Turkey, which was afterwards call- 
ed the confederacy of Bar. The intention of it was, to Coufedera- 
aboliffi, by force of arms, the new conftitutions, par- cy of Bar. 
ticularly thofe in favour of the diffidents. The mem¬ 
bers of the new confederacy likewife expreffed great re- 
fentment againft the carrying away the biffiops of Cra¬ 
cow, &c. and ftill detaining them in cuftody. 

Podolia was reckoned the fitteft place for the pur- 
pofe of the confederates, as they imagined the Ruffians 
could not attack them there without giving umbrage 
to the Ottoman court. Similar confederacies, however, 
were quickly entered into throughout the kingdom : 
the clergy excited all ranks of men to exert themfelves _ 
in defence of their religion; and fo much were their 
exhortations regarded, that even the king’s troops 
could not be trailed to aft againft thefe confederates. 

The emprefs of Ruffia threatened the new confederates 
as difturbers of the public tranquillity, and declared 
that her tioops would aft againft them if they perfifted. 

It was, however, fome time before the Ruffian troops 
were confiderably reinforced ; nor did they at firftfeem 
inclined to aft with the vigour which they might have 
exerted. A good many fkirmiffies foon happened be¬ 
tween thefe two contending parties, in which the con¬ 
federates were generally defeated. In one of thefe the 
latter being worfted, and hardly preffed, a number of 
them paffed the Niefter, and took refuge in Moldavia. 

This province had formerly belonged to Poland, but 
was now fubjeft to the Grand Signior: the Ruffians, 
however, purfued their enemies into Moldavia ; but in 
order to prevent any offence being taken by the Porte, 
prince Repnin wrote to the Ruffian refident at Con- 
ftantinople, to intimate there, that the conduft of the 
Ruffian colonel who commanded the party was quite 
contrary to the orders of his court, and that therefore 
he would be turned out of his poll. 

Great cruelty in the mean time was exercifed againft 
the diffidents where there were no Ruffian troops to 
protect them. Toward^ the end of Oftober 1769, 
prince Martin Lubomirfki, one of the fouthern confe¬ 
derates, who had been driven out of Poland, and haft 
taken ffielter with fome of his adherents among the 
mountains of Hungary, got a manifefto pofted up on 
feveral of the churches of Cracow, in which-he invited 
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the nation to a general revolt, and alluring them of the found themfelves in a ffiort time entirely furmunded by P lat'd. 
affiftance of the Ottoman Porte, with whom he pre- their enemies, who feemed to have nothing lefs in view , 

tended to have concluded a treaty. This was f' e be- than an abfolute conqueft of the country, and (haring 

ginning of hoftiiities between the Turks and Ruffians, it among themfelves. , 04 

which were not terminated but by a vaft effufion of Before matters came to this crifis, however, the Attempt to* 
blood on both fides. confederates for med a delign of a (Tallin ating the king, affaffinate 

The unhappy kingdom of Poland was the firft feene on account of his fuppued attachment to the d’ifi- the king, 

of this war, and in a lhort time was reduced to the mod dents. Of his Angular occurrence we have the iol- 
deplorable (itua ion. In the end of the year 1768, the lowing account in the travels of Mr Coxe, communi- 
peafants < f the Greek religion in the Poliffi Ukraine, cated to the author by Mr Wraxall.—“ A. Poliffi noble- 
and province of Kiow, look up arms, and committed man named Pul Jki, a general in the army of thecon- 
the greateft ravages, having, as they pretended, been federates, was the perlbn who planned the atrocious 
threatened with death by the confederates unlefs they enterprife ; and the copfpirators who carried it into 
would turn Roman Catholics. Again ft thefe infurgents execution wet e about 40 in number, and were he ided 
the Ruffiasis employed their arms, and made grea num- by three chiefs, named Lulawjki, Strawcrjhi, and Kt>- 
bers of them prifoners. The reft took refuge arilong finjki. Thefe three chiefs had been engaged and hired 
the Haidamacks ; by whom they were fi-on joined, and to that purpofe by Pulalki, who in the town of Czetf- 
in the beginning of 1769 entered the Ukraine in con- chokow in Great Poland obliged them to fwear in the 
junction w'ith them, committing everywhere the mod mod folemn manner, by placing their hands between 
horrid maffacres. Here, however, they were at laft his, either to deliver the king alive into his hands, 
defeated by the Poliffi troops, at the fame time that or, in cafe that was i-mpoffible, to put him to death. The 
feveral of the confederacies in Poland were feverely three chiefs chofe 37 perfrns to accompany them. G* 
chaftifed. Soon af ter, the Chan of the Crim Tartars, the fecond of November, about a month after they had 
having been repulfed With lofs in an attempt on New quitted Czetfchokow, they obtained admiffion into War- 
Servia, entered the Polifh territories, where he left faw, unfufpedfed or undifeovered, by the following ftra- 
frightful marks of his inhumanity upon fome innocent tagem. They difguifed themfelves as peafants who 
and defencelefs perfons. This latter piece of conduit, came to fell hay, and artfully concealed their faddles, 
with the cruelties exercifed by the confederates, indu- arms, and cloathes, under the loads of hay which they 
ced the Poliffi coffacks of Braclau and Kiovia, amount- brought in waggons, the more effectually to efcape de- 
ing to near 30,000 effective men, to join the Ruffians, teCtion. 

in order to defend their country againft thefe deftroy- “ On Sunday night, the third of September 1771, a 
ers. Matters continued much in the fame way during few of thefe confpirators remained in the fkirts of the 
the reft of the year 1769; and in 1770, (kirmiffies town; and the others repaired to the place of ren- 
frequently happened between the Ruffians and confe- dezvous, the ftreet of the Capuchins, where his maje- 
derates, in which the latter were almoft always worft- fty was expected to pafs by about his ufual hour of re¬ 
ed ; but they took care to revenge themfelves by the turning to the palace. The king had been to vifit his 

moft barbarous cruelties on the diffidents, wherever uncle prince Czartoriffii, grand chancellor of Lithuania, 
they could find them. In 1770, a conftderable num- and was on his return from thence to the palace be- 

ber of the confederates of Bar, who had joined the tween nine and ten o’clock. He was in a coach, ac- 

Turks, and been exceffively ill uted by them, came to companied by at lead: 15 or 16 attendants, befide an 
an accommodation with the Ruffians, who took them aid-de-camp in the carriage : fcarce was he at the di- who'is tr- 
under their prote&ion on ve-, moderate terms.—Agri- ftance of 200 paces from prince Czartorifki’s palace, ken pri- 
culture in the mean time had been fo much negledled, when he was attacked by the conlpirators, who cam- (bin*, 
that the crop of 1770 was ver; deficient. This en- manded the coachman to ftop on pain of inllant death, 
couraged a number 1 f defperadoes to affociate under They fired feveral (hot into the carriage, one of which 
the denomination of confederates , who were guilty of paffed through the body of a lie; due, who endeavoured 
dill greater exceffes than thofe who had been under fome to defend his matter from the violence of the aflaffins. 
kind of regulation. Thus a great part of the country Almoft all the other perfons who preceded and accom- 
was at laft reduced to a mere defert, the inhabitants be- panied his majefty were difperfed ; the aid-de camp 
ing either exterminatejl, or carried off to dock the re- abandoned him, and attempted to conceal himfelf by 
mote Ruffian plantations, from whence they never could flight. Meanwhile the king had opened the dor r of 
return. his carriage with the delign of effe&ing his efcape un- 

In the year 1771, the confederacies, which feemed der (belter of the night, which was extremely dark, 
to have been extinguifhed, fprung up afreffi, and in- He had even alighted, when the albiffins leized him by 
creafed to a prodigious degree, i'll is was occafioned the hair, exclaming in Poiilh, withhcriible execration.-', 
by their having been fecretly encouraged and fupplied ‘ We have thee now ; thy hour is come.’ One of them 
with money by France. A leat number of French difeharged a piftol at him fo very near, that lie felt the 
officers engaged as volunteer* in their fervice ; who, heat of the flaffi; while another cut him acrcis the 
ha- ing introduced difeipin e among their troops, they head with his fabre, which penetrated to the hone. I0 \> 
a<£led with much greater vigour than formerly, and They then laid hold of his majefty by the colffi-, and, And , 
fometirr.es proved too hard for their enemies. Thefe mounting on horieback, dragged him along the ground V, ' UU!1 1 
gleams oi : fuccefs proved at laft their total ruin. The between their liorfes at full gallop for near 50c paces 
Ruffians were leinf.u red, and properly fnppoTted. The through the ftreets of Warfa w. 

Atifttian and P. nil.an troops entered the count, y, and “ Soon finding, however, that he was incapable of fol- 
advanced on different fides; and the confederates lowing them on foot, and that he had already a: mo ft 
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_Po!r.:vl. 'loft lii« tefpiration from the violence with which they 
v had dragged him, they fet him on horfeback ; and then 
redoubled their fpeed for fear of being overtaken. 
When they came to the ditch which furrounds War- 
faw, they obliged him to leap his horfs over. In the 
attempt the horfe fell twice, and at the fecond fall broke 
its leg. They then mounted his majefty upon another, 
■jo 7 all covered as he was with dirt. 

And rifled. “ The confpirators had no fooner crofted the ditch, 
■than they began to rifle the king, tearing off the or¬ 
der of the Black Eagle of Pruffia which he wore round 
his neck, and the diamond crofs hanging to it. He 
requefted them to leave his handkerchief, which they 
confented to : his tablets efcaped their rapacity. A 
great number of the affaffins retired after having thus 
plundered him, probably with intent to notify to their 
. refpedtive leaders the luccefs of their enterprife ; and 
the king’s arrival as a prifoner. Only feven remained 
with him, of whom Kofinfki was the chief. The night 
was exceedingly dark; they were abfolutely ignorant 
of the way; and, as the horfes could not keep their 
legs, they obliged his majefty to follow them on foot, 
with only one fhoe, the other being loft in the diit. 

“ They continued to wander through the open mea¬ 
dows, without following any certain path, and with¬ 
out getting to any diftance from Warfaw. They again 
mounted the king on horfeback, two of them holding 
108 him on each fide by the hand, and a third leading his 
His pre- horfe by the bridle. In this manner they were pro- 
fence of ceeding, when his majefty, finding they had taken the 
markable roa ^ v/ hich led to a village called Burakow, warned 
them not to enter it, becaufe there were fome Ruffians 
. ftationed in that place who might probably attempt to 
refeue him (a). Finding himfelf, however, incapable 
of accompanying the affaffins in the painful pofture 
in which they held him kept down on the faddle, he re¬ 
quefted them, fince they were determined to oblige him 
to proceed, at leaft to give him another horfe and a 
^>oot. This requeft they complied with ; and conti¬ 
nuing their progrefs through almoft impaffable lands, 
without any road, and ignorant of their way, they at 
length found thgmfelves in the wood of Bielany, only 
a league diftanWfom Warfaw. From the time they 
had paffed the ditch they repeatedly demanded of Ko¬ 
finfki their chief, if it was not yet time to put the 
king to death; and thefe demands were reiterated in 
proportion to the obftacles and difficulties they encoun¬ 
tered, till they were fuddenly alarmed by a Ruffian pa- 
trole or detachment. Inftantly holding council, four 
ef them difappeared, leaving him with the other three, 
who compelled him to walk on. Scarce a quarter of 
an hour after, a fecond Ruffian guard challenged them 
anew. Two of the affaffins then fled, and the king 
remained alone with Kofinfki the chief, both on foot. 
His majefty, exhausted with all the fatigue which he 
had undergone, implored his conductor to flop, and 
fuffer him to take a moment’s repofe. Kofinfki refil¬ 
led it, menacing him with his naked fabre; and at the 


fame time informed him, that beyond the wood they Poland, 
fhould find a carriage. They continued their walk, till " v ' 
they came to the door of the convent of Bielany. Ko¬ 
finfki appeared loft in thought, and fo much agitated 
by his refle&ions, that the king perceiving his difor- 
der, and obferving that he wandered without knowing 
the road, faid to him, ‘ I fee you are at a lofs which way 
to proceed. Let me enter the convent of Bielany, and. 
do you provide for your own fafety.’ ‘ No (replied 
Kofinfki), I have fworn.’ 

“ They proceeded till they came to Mariemont, a 
fmall palace belonging to the houfe of Saxony, not 
above half a league from Warfaw; here Kofinfki be¬ 
trayed fomeffatisfadlion at finding where he was, and the 
king ftill demanding an inftant’s repofe, he confented I09 
at length. They fat down together on the ground, He gains 
and the king employed thefe moments in endeavouring over his 
to foften his conductor, and induce him to favour or con du< 5 tor, 
permit his efcape. His majefty reprefented the atro- ^ 

city 6f the crime he had committed in attempting to c ” > a 
murder his fovereign, and the invalidity of an oath ta¬ 
ken to perpetrate fo heinous an action: Kofinfki lent 
attention to this difeourfe, and began to betray fome 
marks of remorfe. But (faid he), if I fhould confent and 
recondudt you to Warfaw, what will be the confe- 
quence ? I fhall be taken and executed ! I give you my . 
word (anfwered his majefty), that you fhall fuffer no 
harm; but if you doubt my promife, efcape while there 
is yet time. I can find my way to fome place of fecu- 
rity; and I will certainly diredt your purfuers to take 
the contrary road to that which you have chofen. Ko¬ 
finfki could not any longer contain himfelf, but, throw¬ 
ing himfelf at the king’s feet, implored forgivenefs for 
the crime he had committed ; and fwore to proteft him 
againft every enemy, relying totally on his generofity 
for pardon and prefervation. His majefty reiterated to 
him his affurances of fafety. Judging, however, that 
it was prudent to gain fome afylum without delay, and 
recollecting that there was a mill at fome confiderable 
diftance, he immediately made towards it. Kofinfki 
knocked, but in vain; no anfwer. was given : he then 
broke a pane of glafs in the window, and intreated 
for fhelter to a nobleman who had been plundered by 
robbers. The miller refufed, fuppofing them to be 
banditti, and continued for more than half an hour to 
perfift in his denial. At length the king approached, 
and fpeaking through the broken pane, endeavoured to 
perfuade him to admit them under his roof, adding, ‘ If 
we were robbers, as you fuppofe, it would be very eafy 
for us to break the whole window, inftead of one pane 
of glafs.’ This argument prevailed. They at length 
opened the door, and admitted his majefty. He im¬ 
mediately wrote a note to General Coccei, colonel of 
the foot-guards, informing him of his danger and mi¬ 
raculous efcape. 

“When the meffenger arrived with the note, the 
aftonilhment and joy was incredible. Coccei inftantlyrode 
to the mill, followed by a detachment of the guards. 

He 


(a) “ This intimation, which the king gave to his affaffins, may at firft fight appear extraordinary and un¬ 
accountable, but was really di&ated by the greateft addrefs and judgment. He apprehended with reafon, 
that, on the fight of a Ruffian guard, they would inftantly put him to death with their fabres, and fly ; where¬ 
as by informing them of the danger they incurred, he in fome meafure gained their confidence: in effeft, this 
behaviour of the king feemed to foften them a little, and made them believe he did not mean to efcape from 
them.” 
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Poland. He met Kofinfki at the door with his fabre drawn, 
v w j i0 ac \ m itted him as foon as he knew him. The king 
had funk into a deep, caufed by his fatigue ; and was 
ftretched on the ground, covered with the miller’s 
cloak. Coccei immediately threw himfelf at his ma- 
■jefly’s feet, calling him his fovereign, and killing his 
hand. It is not eafy to paint or defcribe the aftonifii- 
ment of the miller and his family, who inftantly imi¬ 
tated Coccei’s example, by throwing themfelves on 
their knees (b). The king returned to warfaw in Ge¬ 
neral Coccei’s carriage, and reached the palace about 
five in the morning. His wound was found not to be 
dangerous; and he foon recovered the bruifes and inju¬ 
ries which he had fuffered during this memorable night. 
So extraordinary an efcape is fcarce to be paralleled in 
hiftory,and affords ample matter of wonder and fur- 
prife. 

“ It is natural to inquire what is become of Kofin- 
fki, the man who faved his majefty’s life, and the 
other confpirators. He was born in the palatinate of 
Cracow, and of mean extraftion ; having affirmed the 
name of Kofinfki, (c), which is that of a noble family, 
to give himfelf credit. He had been created an officer 
in the troops of the confederates under Pulafki. It 
would feem as if Kofiniki began to entertain the idea 
of preferving the king’s life from the time when Lu- 
kawlki and Strawenlki abandoned him; yet he had 
great ftruggles with himfelf before he could refolve 
on this conduft, after the folemn engagements into 
which he had entered. Even after he had conduced 
the king back to Warfaw, he expreffed more than once 
his doubts of the propriety of what he had done, and 
fome remorfe for having deceived his employers. He 
was detained under a Very ftridt confinement, and obli¬ 
ged to give evidence againft his two companions JLu- 
kawlki and Strawenfki, who were beheaded, his ma- 
jefty having obtained for them from the diet a mitigation 
of the horrible punifhment which the laws of Poland in- 
fli<ft upon regicides. About a week after the execution 
of thefe confpirators, Kofinfki was fent out of Poland, af¬ 
ter the king had fettled upon him an annual penfion 
which he enjoyed at Semigallia in the papal territo¬ 
ries.” 

Is received Up° n the king’s return to Warfaw he was received 
at Warfaw with the utmoft demonftraticns of joy. Every one ex- 
with de- claimed with rapture, “The king is alive!” and all ftrug- 
tnonftra- gled to get near him, to kifs his hand, or even to touch 
tionsof joy. j^ s c j 0 thes. But neither the virtues nor the popularity 
of the fovereign could allay the faftious fpirit of the 
Poles, nor prevent the difmemberment of his kingdom. 
Partition “ The partition of Poland was firft projefted by the 
of Poland king of Pruffia. Polilh or Weftern Pruffia had' long 
ptojeaed been an objeft of his ambition : exclufive of its fertility, 
f t 1 he ^' ng commerce, and population, its local fituation rendered 
® iru ia. it highly valuable to that monarch ; it lay between his 
German dominions and Eaftern Pruffia, and while pof- 
feffed by the Poles, cut off at their will all communica- 
■ tion between them.” The period was now arrived 
when the fituation of Poland feemed to promife the eafy 
acquifition of this valuable province. “ Frederic pur- 


fued it, however, with all the caution of an able poli- Poland, 
tician. On the commencement of the troubles, he 
fhowed no eagernefs to interfere in the affairs of this 
country ; and although he had concurred with the em- 
prefs of Ruffia in raifing Staniflaus Augullus to the 
throne of Poland, yet he declined taking any aftive 
part in his favour againft the confederates. Afterwards, 
when the whole kingdom became convulfed throughout 
with civil commotions (1769), and defolated likewife 
by the plague, he, under pretence of forming lines to 
prevent the fpreading of the infection, advanced his 
troops into Polifh Pruffia, and occupied that whole di- 
ftrift. Itz 

“ Though now completely maftcr of the country, and Who jrain* 
by no means apprehenfive of any formidable refiftance ovtr 
from the difunited and did:rafted P ffes, yet, as he was 
well aware that the fecurity of his new acquifition de- ta 

pended upon the acquiefcence of Ruffia and Auftria, he -p,j s me;i . 
planned the partition of Poland. He communicated fares, 
the projeft to the emperor, either upon their interview 
at Niefs in Silefia in 1769, or in that of the following 
year at Neuftadt in Auftria ; from whom the overture 
met with a ready concurrence. To induce the emprefs 
of Ruffia to acquiefce in the fame projeft, he difpatch- 
ed his brother Henry to Peterfburg, who fuggefted to 
the emprefs that the houfe of Auftria was forming an 
alliance with the Porte, with which fhe was then at 
war; that if fuch alliance took place, it would create a 
moft formidable combination againft her ; that, never- 
thelefs, the friendfhip of that houfe was to be purchafed 
by acceding to the partition ; that upon this condition 
the emperor was willing to renounce his conneftion 
with the Grand Signior, and would fuffer the Ruffians 
to profecute the war without interruption. Catha¬ 
rine, anxious to pufh her conquefts againft the Turks, 
and dreading the interpofition of the emperor in that 
quarter; perceiving likewife, from the intimate union 
between the courts of Vienna and Berlin, that it would 
not be in her power, at the prefent junfture, to prevent 
the intended partition—clofed with the propofal, and 
felefted no inconfiderable portion of the Polifh territo¬ 
ries for herfelf. The treaty was figned at Peterfburg 
in the beginning of February 1773, by the Ruffian, 

Auftrian, and Pruffian plenipotentiaries. It would be 
tedious to enter into a detail of the pleas urged by the 
three powers in favour of their feveral demands ; it 
would be no lefs uninterefting to lay before the reader 
theanfwers and remonftrances of the king and fenate, as 
well as the appeals to the other ftates which had gua¬ 
ranteed the poffeffions of Poland. The courts of Lon- 
don, Paris, Stockholm, and Copenhagen, remonftrated member^!, 
againft the ufurpations ; but remonftrances without af- 
fiftance could be of no effeft. Poland fubmitted to the 
difmemberment not without the moft violent ftruggles, 
and now for the firft time felt and lamented the fatal 
effefts of faftion and difeord. 

A diet being demanded by the part’tioning powers, 
in order to ratify the ceffion of the provinces, it met on 
the 19th of April 1773 > and fuch was the fpirit of the 
members, that, notwithftanding the deplorable fituation 

of 


(b) “ I have been (fays Mr Wraxall) at this mill, rendered memorable by fo fingular an event. It is a 
wretched Polilh hovel, at a diftance from any houfe. The king has rewarded the miller to the extent of his 
willacs in building him a mill upon the Viftula, and allowing him a fmall penfion,” 

(c) His real name v/as John Kutfma. 
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^Poland, of their country, the threats and bribes of the three 
' v '" powers, the partition-treaty was not carried through 

without much difficulty. For fome time the majo¬ 
rity of the nuncios appeared determined to oppofe the 
difmemberment, and the king firmly perfifted in the fame 
refolution. The ambaffadors of the three courts en¬ 
forced their requifitions by the moll alarming menaces, 
and threatened the king with depofition and imprifon- 
ment. They alfo gave out by their emiflaries, that in 
cafe the diet continued refradlory, Warfaw ffiould be 
pillaged. This report was induftrioufly circulated, and 
made a fenfible impreffion upon the inhabitants. By 
menaces of this fort, by corrupting the marflial of the 
diet, who was accompanied with a Ruffian guard; in 
a word, by bribes, promifes, and threats, the members 
of the diet were at length prevailed on to ratify the dif- 
ll4 memberment. 

Provinces Of the difmembered countries, the Ruffian province 
feized by is the largeft, the Auftrian the moll populous, and the 
the three Pruffian the moft commercial. The population of the 
gf'* ,on - whole amounts to near 5,000,000 fouls; the firft con- 
taining 1,500,000, the fecond 2,500,000, and the third 
860,000. Weftern Pruffia was the greateft lofs to Po¬ 
land, as by the difmemberment of that province the na¬ 
vigation of the Viftula entirely depends upon the king 
of Pruffia: by the lofs confequently of this diftridl a 
fatal blow was given to the trade of Poland; for his 
Pruffian majefty has laid fuch heavy duties upon the 
merchandize paffing to Dantzic, as greatly to diminifh 
the commerce of that town, and to transfer a confider- 
able portion of it to Memel and Konigfturgh. 

The partitioning powers, however, did lefs injury to 
the republic by dismembering its faireft provinces, than 
by perpetuating the principles of anarchy and confu- 
fion, and eftablifhing on a permanent footing that exor¬ 
bitant liberty which is the parent of fadlion, and has 
proved the, decline of the republic. Under pretence of 
amending the conftitution, they have confirmed all its 
defedts, and have taken effectual precautions to render 
this unhappy country incapable of emerging from its 
prefent deplorable ftate, as has been lately feen in the 
failure of the moft patriotic attempt that was perhaps 
ever made by a king to reform the conftitution of his 
ji S kingdom. 

The kings The kings of Poland were anciently hereditary and 
■of Poland abfolute ; but afterwards became eledtive and limited, 
originally as we g nc j them a t this day. In the reign of Louis, 
hereditary, towar( j s t y, e enc j 0 fthe 14th century, feveral limitations 
were laid on the royal prerogative. In that of Cafi- 
mir IV. who afcended the throne in 1446, reprefsnta- 
tives from the feveral palatinates were firft called to the 
diet; the legiflative power till then having been lodged 
in the dates, and the executive in the king and fenate. 
ir6 On the deceafe of Sigifmund Augultus, it was enact- 
Aftcrwards € d by law, “ That the choice of a king for the future 
eledlivc. fhould perpetually remain free and open to all the 
nobles of the kingdomwhich law has accordingly 
been hitherto obferved. 

Univerfal “ As foon as the throne is vacant, all the courts of 
Hiftory, juftice, and other ordinary fprings of the machine of go¬ 
vernment, remain m a ftate of inadtion, and all the au¬ 
thority is transferred to the primate, who, in quality of 
interrex, has in fome refpedls more power than the king 
■himfeif; and yet the republic takes no umbrage at it, 
becaufe he has not lime to make himfeif formidable. 


he notifies the vacancy of the throne to foreign prin- Poland, 

ces, which is in effedt proclaiming that a crown is to v - 

be dil'pofed of; he iffues the univerfalia, or circular let¬ 
ters for the eledlion; gives orders to the ftarofts (a fort 
of military officers who have great authority, and whole 
proper bufinels it is to levy the revenue) to keep a 
ftridt guard upon the fortified places, and to the grand- 
generals to do the fame upon' the frontiers, towards 
which the army marches. 

“ The place of eledlion is the field of Wola, at the Place and 
gates of Warfaw. All the nobles of the kingdom have manner of 
a right of voting. The poles encamp on the left fide elec - 
of the Viftula, and the Lithuanians on the right, each tlon ' 
under the banners of their refpedlive palatinates, which 
makes a fort of civil army ; confifting of between a hun¬ 
dred and fifty and two hundred thoufand men, Afem- 
bled to exercife the higheft adt of freedom. Thofewho 
are not able to provide a horfe and a fabre Hand behind 
on foot, armed with fcythes, and do not feem at all lefs 
proud than the reft, as they have the fame right of vo¬ 
ting. 

“ The field of eledlion is furrounded by a ditch with 
three gates in order to avoid confufion, one to the 
eafl for Great Poland, another to the fouth for Little 
Poland, and a third to the weft for Lithuania. In the 
middle of the field, which is called Kolau, is eredted a 
great building of wood, named the fzopa or ha’l for 
the fenate, at whofe debates the deputies are prefent, 
and carry the refult -of them to the feveral palatinates. 

The part which the marfhal adts upon this occafion is 
very important; for, being the mouth of the nobility, 
he has it in his power to do great fervice to the candi¬ 
dates ; he is alfo to draw up the inftrument of eledlion, 
and the king eledl muft take it only from his hand. 

“ It is prohibited, upon pain of being declared a 
public enemy, to appear at the eledlion with regular 
troops, in order to avoid all violence. But the nobles, 
who are always armed with piftols and fabres, commit 
violence again ft one another, at the time that they cry 
out ‘ liberty!’ 

“ All who afpire openly to the crown are exprefsly 
excluded from the field of eledlion, that their prefence 
may not conftrain the voters. The king muft be eledl- 
ed nem'tne contradicente, by all the fuffrages without ex¬ 
ception. The law is founded .upon this principle, that 
when a great family adopts a father all the children 
have a right to be pleafed The idea is plauiible in (pe¬ 
culation ; but if it was rigoroufly kept "to, Poland 
could have no fuch thing as a lawful king. They 
therefore give up a real unanimity, and content them- 
felves with the appearance of it; or rather, if the' vv, 
which prefcribes ir, cannot be fnlfilleu oy means of mo¬ 
ney, they call in the affiftance of the fabre. 

“ Before they come to this extremity, r.o eL ition 
can poffibly be carried on with more order, decency, 
and appearance of freedom. The primate in few words 
recapitulates to the nobles on horfeback the refpedlive 
merit of the candidates; he exhorts them to chooie 
the moft W'orthy, invokes heaven, gives his blelLug to 
the affembly, and remains alone with the mar Trial of 
the diet, while the feuators difperfc themlelves into the 
feveral palatinates, to promote an unanimity of fenti- 
ments. If they fucceed, the primate goes himfeif to 
colledl the votes, naming once more all the candidates. 

* Szoda (anfwer the nobles), that is the man we choofe 

and 
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Poland, and inftantly die air refounds with his name, with cries 
— of vivat, and the nciife of pillols. If all the palatines 
agree in their nominations, the primate gets on horfe- 
back ; and then tbe pro'foundeft lilence fucceeding to the 
greateft noife, he alks three times if all are fatisfied ? 
and after a general approbation, three times proclaims 
the king ; and the grand-marlhal of the crown repeats 
the proclamation three times at the three gates of the 
camp. How glorious a king this, if endued with royal 
qualities! and how inconteilible his title in the fuffra- 
ges of a whole people! But this fketch of a free and 
peaceable election is by no means a reprefentation of 
what ufually happens. The corruption of the great, 
the fury of the people, intrigues and fadions, the gold 
and the arms of foreign powers, frequently fill the fcene 
xi8 with violence and blood.” 

The pada Before the king is proclaimed, the pa8a conventa is 
convents, read aloud to him, which on his knees at the altar he 
fwears to obferve. As this contrail, which is drawn 
up, methodized, and approved, by the fenate and no- 
bility, may be deemed the great charter of Poland, we 
fhall enumerate the principal articles of which it con- 
fids. Thefe are, that the king fhall not attempt to en¬ 
croach on the liberty of the people, by rendering the 
crown hereditary in his family; but that he fhall pre- 
ferve all the cuftoms, laws, and ordinances, refpe&ing 
the freedom of eledion : that he (hall ratify all treaties 
fubfiding with foreign powers which are approved by 
the diet: that it fhall be his chief ftudy to cultivate 
peace, preferve the public tranquillity, and promote the 
intereft of the realm : that he lhall not coin money ex¬ 
cept in the name of the republic, nor appropriate to 
himfelf the advantages arifing from coinage: that in 
declaring war, concluding peace, making levies, hiring 
auxiliaries, or admitting foreign troops upon any pre¬ 
text within the Polilh dominions, the confent of the 
diet and fenate fhall be neceffary: that all offices and 
preferments fhall be given to the natives of Poland and 
Lithuania ; and that no pretence fhall excufe or palliate 
the crime of introducing foreigners into the king’s coun¬ 
cil or the departments of the republic : that the officers 
of his majedy’s guards fhall be Poles or Lithuanians; 
and that the colonel fhall abfolutely be a native of Po¬ 
land, and of the order of nobility : that all the officers 
fhall be fubordinate to the authority of the marefchal: 
that no individual fhall be veded with more employments 
than the lav/ allows : that the king fhall not marry with¬ 
out the approbation of the fenate ; and that the houfe- 
hold of the queen fhall be determined and regulated by 
the republic: that the fovereign fhall never apply his 
private fignet to aids and papers of a public nature: 
that the king fhall difpofe of the offices both of the 
court and of the republic ; and regulate with the fenate 
the number of forces neceffary for the defence of the 
kingdom : that he fhall adminider judice by the advice 
of the fenate and his council: that the expences of his 
civil lid fhall be the fame with tbofe of his predeceffors : 
that he fhall fill up all vacancies in the fpace of fix 
weeks: that this fhall be his fird bufinefs in the diet, 
obliging the chancellor to publifh his appointments in 
due form : that the king fhall not diminifh the treafure 
kept at Cracow ; but, on the contrary, endeavour to 
augment that and the number of the crown-jewels : 
that he fhall borrow no money without the confent of 
the diet: that he fhall not equip a naval force without 
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the confent and full approbation of the republic : that Poland, 
he fhall profefs the Roman Catholic faith, promote, ' * 

maintain, and defend it, through all the Polifh do¬ 
minions : and finally, that all their feveral liberties, 
rights, and privileges, fhall be preferved to the Polan- 
ders and Lithuanians in general, and to all the di- 
ftriils and provinces contained within each of thefe 
great divifions, without change, alteration, or the final- 
led violation, except by the confent of the republic. 

To thefe articles a variety of others are added, accord¬ 
ing to circumdances and the humour of the diet; but 
what we have recited form the danding conditions, 
which arefcarce ever altered or omitted. irp 

The diet of Poland is compofed of the king, the fe- The diet of 
nate, bifhops, and the deputies of the nobility or gen- ^“j aild » 
try of every palatinate, called, in the colledlive capa¬ 
city, comitia togata; that is, when the dates affemble in 
the city without arms and horfes ; or comitia paludata, 
when they meet in the fields armed, as during an inter¬ 
regnum, at the diet of eleftion. It is a prerogative of 
the crown to affemble the diet at any particular place, 
except on occafion of a coronation, which the cudom 
of the country requires fhould be celebrated at the ca¬ 
pital. For a number of years, indeed, the diet regu¬ 
larly affembled atWarfaw ; but, on complaint ma. eby 
the Lithuanians, it was agreed, that every third diet 
fhould be held at Grodno. “ When it is propofed to 
hold a general diet, the king, or, in cafe of an inter¬ 
regnum, the primate, iffues writs to the palatines of the 
feveral provinces, fpecifying the time and place of the 
meeting. A fketch likewife is fent of the bufinefs to 
be deliberated on by the affembly; the fenate is con- 
fulted in this particular, and fix vjeeks are allowed the 
members to prepare themfelves for the intended feffion. 

It is remarkable, that the diet never fits more than fix 
weeks in the mod critical conjunctures and preffing 
emergencies: they have been known to break up in the 
middle of an important debate, and to leave the bufinefs 
to a future meeting. This cudom hath been judly 
edeemed one of the greated defedls of the Polifh condi- 
tution, which probably owes its origin to convenience, 
but is now fuperditioudy obferved from whim and ca¬ 
price. On receipt of the king’s writ, the palatine com¬ 
municates the meeting of the diet to all the cadellans, 
darodas, and other inferior officers and gentry within 
his jurifdidlion, requiring them to affemble on a certain 
day to eleit deputies, and take into confideration the ijq 
bufinefs fpecified in the royal fummons. Thefe meet- Dietines, 
ings are called petty diets, dietines, or lantage, in the lan¬ 
guage of the country ; every gentleman poffeffing three 
acres of land having a vote, and matters being deter¬ 
mined by a majority ; whereas in the general diet de¬ 
crees are only valid when the whole body is unanimous. 

Every palatinate has three reprefentatives, though the 
bufinefs devolves on one called a nuncio, who is eledted 
for his ability and experience ; and the other two are 
added only to give weight to this leading member, and 
do honour by their magnificent appearance to the pa¬ 
latinate they reprefent. As thefe deputies, fince the 
reign of Cafimir III. have feats in the diet, it naturally 
divides the general affembly into two bodies, the upper 
and lower ; the one being compofed of the fenate, the 
fuperior clergy, and the great officers ; the other of the 
reprefentatives of the palatinates, who prepare all bufi- 
nefs for the fuperior body. 


“The 
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% Pol and. “ The firft bufinefs of the is to choofe a 

v " marefchal ; upon which occafion the debates aad tu¬ 
mults run fo high, that the whole time for the fdfion 
of the diet is oiten confirmed in altercation and wrang¬ 
ling about the election of a fpeaker, who has now no¬ 
thing farther to do than return quietly to his own home. 
After his election, he kifl'es the king’s hand ; and the 
chancellor, as the royal reprefentative, reports the mat¬ 
ters to be deliberated by the diet. Then the marefchal 
acquaints the king with the inftruftions of the deputies 
from their condiments, the grievances which they would 
have redreffed, and the abufes they require to be reme¬ 
died. Ke likewife requells of his majefty to fill up the' 
vacant offices and benefices, according to law; and he 
is anfwered by a fet fpeech from the chancellor, who re- 
lai ports the king’s inclination to fatisfy his people, as foon 
Abfurd as he hath confulted his faithful fenate. There is fome- 
cutlomsob- thing very peculiarly abfurd in fome of the cuftoms ob- 
the^iet f erve d by the Polifh diet : one in particular merits at¬ 
tention. Not only an unanimity of voices is neceflary 
to pafs any bill, and conftitute a decree of the diet, but 
every bill muft likewife be aflented to unanimoufly, or 
none can take effect. Thus, if out of twenty bills one 
Ila lliould happen to be oppofed by a fingle voice, called 
The libe- lilerum veto , all the reft are thrown out, 3nd the diet 
turn veto, meets, deliberates, and debates, for fix weeks to no pur- 
pofe. 

“To add to the other inconveniences attending the 
conftitution of the diet of Poland, a fpirit of venality 
in the deputies, and a general corruption, hath feized 
all ranks and degrees in that aflembly. Here; as in 
fome other countries, the cry of liberty is kept up for 
the lake of private intereft. Deputies come with a full 
refolution of profiting by their patriotifm, and not 
lowering their voice without a gratification. Deter¬ 
mined to oppofe the moft falutary meafures of the court, 
they either withdraw from the aflembly, proteft again!! 
all that (hall be tranfafted in their abfence, or elfe ex¬ 
cite fuch a clamour as renders it neceflary for the court 
to filence them by fome lucrative penlion, donation, or 
employment. Thus not only the bufinefs of the aflem¬ 
bly is obftrufted by its own members, but frequently 
by largefles from neighbouring powers, and fometimes 
by the liberality of an open enemy, who has the art of 
diftributing his money with deferedon. 

The fenate «< Perhaps the moft refpeftable department of the 
of Poland. Polifh government is the fenate, compofed of the bi- 
fho'ps, palatines, caftellans, and ten officers of ftate, who 
derive a right from their dignities of fitting in that af- 
fembly ; in all amounting to 144 members, who are 
ftyled ftn.Uort of the kingdom or cmnfellors of the fate , 
and have the title of excellency, a dignity fupported by 
no penlion or emoluments necelTarily annexed. The fe¬ 
nate prefides over the laws, is the guardian of liberty, 
the judge of right, and the proteftor of juftice and 
equity. All the members, except the biftiops, who are 
fenators ex officii, are nominated by the king, and they 
take an oath to the republic before they are permitted 
to enter upon their funftions. Their honours continue 
for life: at the general diet they fit on the right and 
left of the fovereign, according to their dignity, with¬ 
out regard to fenioriiy. They are the mediators be¬ 
tween the monarch and the fubjeft, and, in conjunftion 
with the king, ratify all the laws palled by the nobility. 
As a fenator is bound by oath to maintain the liberties 


of the republic, it is thought no difrefpeft to majefty Poland, 
that they remind the prince of his duty. They are his v 
counfellors, and this freedom of fpeech is an inleparable 
prerogative of their office.” 

Such was the conftitution of Poland before it was 
new-modelled by the partitioning powers. That it was- 
a very bad conftitution needs no proof; but thofe fo¬ 
reign reformers did not improve it. For two centuries 
atleaft, the Poles have with great propriety denomina¬ 
ted their government a republic, becaufe the king is fo 
exceedingly limited in his prerogative, that he re'fembles 
more the chief of a commonwealth than the fovereign 114 
of a powerful monarchy. That prerogative, already The per- s 
too confined to afford protedlion to the peafants, groan- manent 
ing under the. ariftocratic tyranny cf the nobles, was, C0Hllcl1 ' 
after the partition treaty, Hill further reftrsined by the 
eftablilhment of the permanent council, which was veiled 
with the whole executive authority, leaving to the fo-. 
vereign nothing but the name. The permanent coun¬ 
cil confifts of 36 perfons, eledled by the diet out of the 
different orders of nobility ; and though the king, when 
prefent, prefides in it, he cannot exert a fingle aft of 
power but with the confent of the majority of perfons, 
who may well be called his colleagues. 

That the virtuous and accomplilhed Staniflaus fhould 
labour to extricate himfelf and the great body of the 
people from fuch unparalleled oppreffion, and that the 
more refpeftable part of the nation lliould wilh to give 
to themfelves and their pofterity a better form of go¬ 
vernment, was furely very natural and very meritorious. 

The influence of the partitioning powers was indeed ex¬ 
erted to make the king contented with his fituation. 

His revenues, which before did not exceed L. 100,000, 
were now increafed to three times that fum. The re¬ 
public likewife agreed- to pay his debts, amounting to 
upwards of L. 400,000. It bellowed on him alfo, in 
hereditary poffeffion, four ftarofties, or governments of 
caftles, with the diftrifts belonging to them ; and re- 
imburfed him of the money he had laid out for the ftate. 

It was alfo agreed, that the revenues of the republic 
lliould be enhanced to 33 millions of florins (near two 
millions Sterling), and the army lliould confift of 30,000 
men. Soon after the conclufion of the peace with 
Turky, the emprefs of Ruflia alfo made the king a pre¬ 
fent of 250,000 rubles, as a compenfation for that part 
of his dominions which fell into her hands. 

Thefe bribes, however, were not fufficient to blind A new con. 
the eyes of Staniflaus, or to cool the ardour of his pa- fth»tion 
triotil'm. He laboured for pofterity, and with fuch ap- fftabJifhed 
parent fuccefs, that on the 3d of May 1791, a new con- 111 I ^ r ‘ 
ftitution of the government of Poland was eftablilhed 
by the king, together with the confederate Hates af- 
fembled in double number to reprefent the Polifh nation. 

That this was a perfeft conftitution, we are fur .from 
thinking; but it was probably as perfeft as the invete¬ 
rate prejudices of the nobles would admit of. It devia¬ 
ted as little as poffible from the old forms, and was 
drawn up in 11 articles, refpedting the government of 
the republic; to which were added 21 feftions, regula¬ 
ting the dietines or primary affemblies of Poland. J2 $ 

Of this conftitution, the firft article eftablilhed the Subftancen 
Roman Catholic faith, with all its privileges and immu- of the firft 
nities, as the dominant national religion ; granting to art ‘ c ^ c4 
all other people, of whatever perfuafion, peace in mat- **• 
ters of faith, and the proteftion of government; The 
4 fecond 
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Poland, fecond article guaranteed to the nobility or the eque- 

>—*-drian order, all tlje privileges which it enjoyed under 

the kings of the houfe of Jagellan. The third and 
fourth articles granted to the tree royal towns internal 
jurifdidfions of their own; and exempted the peafants 
from flavery, declaring every man free as foon as he fets 
his foot on the territory of the republic. The fifth ar¬ 
ticle, after declaring, that in civil fociety till power 
ihould be derived from the will of the people, enadted 
that the government of thePolilh nation fhould be com- 
pofed of three di Hindi powers, the legi/lative, in the 
hates afl'embled ; the executive, in the king and the 
council of infpedfion ; and the judicial power, in the ju- 
rifdidtions e' ifting, or to be eftablifhed. The fixth and 
feventh articles, as being of more importance, we fhall 
127 give in the words of the conditution itfelf. 

The diet to VI. The Diet, or the Icgifative power, fhall be di- 
ernfifl; of vided into two houfes, viz, the houfe of nuncios, or de- 
tvyohoufes, puties, and the houfe of fenate, where the king is to pre- 
houfe of ^e. The former being the reprefentative and central 
nuncios point of fupreme national authority, fhall poffefs the pre¬ 
eminence in the legifiature ; therefore all bills are to be 
decided firfl in this houfe. 

1. All General Laws, viz. conditutional, civil, cri¬ 
minal, and perpetual taxes; concerning which matters, 
the king is to iflue his propofitions by the circular let¬ 
ters fent before the dietines to every palatinate and 
to every didridl for deliberation, which coming before 
the houfe with the opinion expreffed in the inltrudlions 
given to their representatives, fhall be taken thefirfl for 
decifion. 

2. Particular Laws, viz. temporal taxes ; regulations 
of the mint; contradting public debts; creating nobles, 
and other cafual recompenfes ; reparation of public ex- 
pences, both ordinary and extraordinary; concerning 
war ; peace ; ratification of treaties, both political and 
commercial; all diplomatic adls and conventions relative 
to the laws of nations; examining and acquitting diffe¬ 
rent executive departments, and fimilar fubjecls arifing 
from the accidental exigencies and circumftances of the 
flate ; in which the propofitions, coming diredtly from 
the throne into the houfe of nuncios, are to have prefe- 
rence in difeuflion before the private bills. 

And ths In regard to the houfe of fenate, it is to confift of 
houfe of bifhops, palatines, caftellans, and minifters, under the 
fenate. prefidency of the king ; who fhall have but one vote, and 
the catling voice in cafe of parity, which he may give 
either perfonally, or by a meffage to the houfe. Its 
power and duty fhall be, 

1. Every general law that paffes formally through 
the houfe of nuncios, is to be fent immediately to this, 
which is either accepted, or fufpended fc till farther na¬ 
tional deliberation, by a majority of votes, as preferibed 
by law. If accepted, it becomes a law in all its force ; 
if fufpended, it fhall be relumed at the next diet; and if 
it is then agreed to again by the houfe of nuncios, the 
fenate mud fubmit to it. 

3. Every particular law or ftatute of the diet in mat¬ 
ters above fpecified, as foon as it has been determined 
by the houfe of nuncios, and fent up to the fenate, the 
votes of both houfes fhall be jointly computed, and the 
majoiity, as delcribed bylaw, fhall be confidered as a 
decree and the will of the nation. Thofe fenators and 
minillers who, from their (hare in executive power, are 
accountable to the republic, cannot have an adtive voice 

Vol. XV. ' 


in the diet, but may be prefent, in order to give necef- Poland, 
fary explanations to the dates. ' w 

Thel’e ordinary legiflative diets fhall have their unin¬ 
terrupted exidence, and be always read} to meet; re¬ 
newable every two years. The length of fefliens fhall 
be determined by the law concerning diets. If conven¬ 
ed out of ordinary feffion upon forne urgent occafion, 
they fhall only deliberate on the fubje-dt which occafion- 
cd fuch a call, or on circumftances which may arife out 
of it. 

No law or datute enadted by fuch ordinary diet can 
be altered or annulled by the fame. The complement 
of the diet fhall be compofed of the number of perfons 
in both houfes to be determined hereafter. 

The law concerning the dielines or primary elections, 
as eftablidied by the prefent diet, fhall be regarded as a 
mod effential foundation of civil liberty. 

The majority of votes fhall decide every thing, and The hbr- 
everywhere ; therefore we abolifh, and utterly annihi* rum vet® 
late, liberum veto, all forts of confederacies and confede- abolifbed. 
rate diets, as contrary to the fpirit of the prefent con- 
ftitution, as undermining the government, and as being 
ruinous to fociety. 

Willing to prevent, on one hand, violent and fre¬ 
quent changes in the national conditution, yet, eonfider- 
ing on the other, the neceffity of perfedfing it, after 
experiencing its effedts on public profperity, we deter- 
mine the period of every 25 years for an extraordinary Extraordi- 
conditutional diet, to be held purpofely for the revifion j ? ar 7 
and fuch alterations of the conditution as may be found S 

requifite : which diet fhall be circumfcribed by a fepa- tut ; on ' 
rate law hereafter. 

VII. The mod perfedt government cannot exid or 
lad without an effedtual executive power. The happi- 
nefs of the nation depends on jud laws, but the good 
effedts of laws flow only from their execution. Ex¬ 
perience has taught us, that the negledting this effen- 
tial part of government has overwhelmed Poland with 
difafters. 

Having, therefore, fecured to the free Polifh nation 
the right of enadting laws for themfelves, the fupreme 
infpedfion over the executive power, and the choice of Ijf 
their magidrates, we entrud to the king and his coun- Powers of 
cil the highed power - of executing the laws. This the king 
council fhall be called fir an,, or the council of infpec- an( l C0UI1< ' i * 

tion. tioi i,SC " 

The duty of fuch executive power fhall be to watch 
over the laws, and to fee them dridlly executed accor¬ 
ding to their import, even by the means of public force 
ihould it be neceflary. All departments and magiftra- 
cies are bound to obey its diredfions. To this power 
we leave the right of controuling fuch as are refradlory, 
or of punifhing fuch as are negligent in the execution 
of their refpedfive offices. 

This executive power cannot affume the right of ma¬ 
king laws, or of their interpretation. It is exprefsly 
forbidden to contradl public debts; to alter the repar¬ 
tition of the national income, as fixed by the diet; to 
declare war; to conclude definitively any treaty, or any 
diplomatic adt; it is only allowed to carry on negotia¬ 
tions with foreign courts, and facilitate temporary oc¬ 
currences, always with reference to the diet. 

The crown of Poland we declare to be eledfive in re- Crown 
gard to families, and it is fettled fo forever. eledfive in 

Having experienced the fatal effedls of interregna, 

P p periodically 1 “ a * 
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Poland, periodically fubverting government, and being defirous 
of preventing for ever all foreign influence, as well as of 
infuring to every citizen a perfedt tranquillity, we have, 
from prudent motives, refolved to adopt hereditary fuc- 
eacli family ceffion to our throne : therefore we enadt and declare, 
till its a- that, after the expiration of our life, according to the 
gracious will of the Almighty, the prefent elector of 
Saxony {hall reign over Poland, and in his perfon fhall 
the dynafty of future kings of Poland begin. We re- 
ferve to the nation, however, the right of electing to 
the throne any other houfe or family, after the extinc¬ 
tion of the firft. 

Every king, on his acceffion to the throne, fhall take 
a folemn oath to God and the nation, to fupport the 
prefent conftkution, to fulfil the pa cl a conventa, which 
will be fettled with the prefent eledtoi of Saxony, as 
appointed to the crown, and which fliall bind him in the 
fame manner as former ones. 

The king’s perfon is facred and inviolable ; as no adt 
can proceed immediately from him, he cannot be in any 
manner refponflble to the nation; he is not an abfolute 
monarch, but the father and the head of the people ; his 
revenues, as fixed by the pafta conventa, fhall be facred- 
ly preferved. All public adts, the adts of magiftracies, 
and the coin of the kingdom, fhall bear his name. 

The king, who ought to poffefs every power of do- 
cnla'r pow- ing good, fhall have the right of pardoning thofe that 
are condemned to death, except the crimes be againft 
the ftate. In time of war, he fhall have the fupreme 
command of the national forces: he may appoint the 
commanders of the army, however, by the will of the 
flates. It fhall be his province to patentee officers in 
the army, and other dignitaries, confonant to the regu¬ 
lations hereafter to be expreffed, to appoint bifhops, 
fenators, and miniflers, as members of the executive 
power. 

The king’s council of infpedlion is to confift, 1. Of 
the primate, as the head of the clergy, and the prefldent 
of the commiffion of education, or the firft bifhop in 
online. 2. Of five minifters, viz. the minifter of po¬ 
lice, minifter of juftice, minifter of war, minifter of fi¬ 
nances, and minifter for the foreign affairs. 3. Of two 
feci etaries to keep the protocols, one for the council, 
another for the foreign department; both, however, 
without decifive vote. The hereditary prince coming 
of age and having taken the oath to preferve the con- 
iliiution, many affift at all fefllons of the council, but 
fhall have no vote therein. The marfhal of the diet, 
being chofen for two years, 1 as alfo a right to fit in 
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this council, without taking any fhare in its refolves; 
for the end only to call together the diet, always exift- 
ing, in the following cafe: fhould he deem, from the 
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the law' of nations, and particularly in cafe of a neigh¬ 
bouring war. 2. In cafe of an internal commotion, 
menacing with the revolution of the country, or of a 
collifion between magiftratures. 3. In an evident dan¬ 
ger of general famine. 4. In the orphan ftate . of the 
country, by demifeof the king, or in cafe of the king's 
dangerous illnefs. All the refolutions of the council 
of infpedlion are to be examined by the rules abovemen- 
tioned. The king’s opinion, after that of every mem¬ 
ber in the council has been heard, fhall deciftvely pre¬ 
vail. Every refolution of this council fhall be iffued 
under the king’s fignature, counterfigned by one of the 
minifters fitting therein ; and thus figned, fhall be obey¬ 
ed by all executive departments, except in cafes exprefs- 
ly exempted by the prefent conftkution. 

Should all the members .efufe their coqnterfign to 
any refolution, the king is obliged to forego his opi¬ 
nion ; but if he fhould perfift in it, the marfhal of the 
diet may demand the convocation of the diet; and if 
the king will not, the marfhal himfelf fhall fend liis cir¬ 
cular letters as above, Minifters compoling this coun¬ 
cil cannot be employed at the fame time in any other 
commiffion or department. 

If it fhould happen that two thirds of fecret votes in 
both houfes demand the changing of any p '.foil either 
in the council, or any executive department, the king 
is bound to nominate another. Willing that the coun¬ 
cil of infpedlion fhould be refpcr.fible to the nation for 
their adtions, we decree, that when thefe minifters are 
denounced and accufed before the diet (by the fpecial 
committee appointed for examining their proceedings) 
of any tranfgreffion of pofttive law, they are anfwerable 
with their perfons and fortunes. Such impeachments 
being determined by a Ample majority of votes, colledt- 
ed jointly from bothhoufes, fhall be tried immediately 
by the comitial tribunal, where the accufed are to re¬ 
ceive their final judgment and punifhment, if found guil¬ 
ty ; or to be honourably acquitted on fufficient proof 
of innocence. 

In order to form a neceffary organization of the ex¬ 
ecutive power, we eftablifh hereby feparate commiffions, 
connedted with the above council, and fubjedted to obey 
its ordinations. Thefe commiffions are, 1. of educa¬ 
tion; 2. of police; 3. of war; 4. of treafury. It is 
through the medium of thefe four departments that all 
the particular orderly commiffions (n),as eftablifhed by 
the prefent diet, in every palatinate and diftridt, fliall 
depend on, and receive all orders from, the council 
of infpedlion, in their refpedtive duties and occur¬ 
rences. 

The eighth article regulates the adminiftration of juf¬ 
tice, beginning, with a very fenfible declaration, that the 


Poland. 


*39 

Commit"— 
fious of e- 
ducation, 
police, &c. 


140 

Admini- 

_ _ _ ftration o£ 

emergencies hereunder fpecified, the convocation of the judicial power is incompatible with the legiflative, and juftice. 
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powers of diet abfolutely neceffary, and the king refuing to do it, that it cannot be adminiftered by the king. It tbere- 

the mar- the marfhal is bound to iffue his circular letters to all nun- fore conftitutes primary courts of juftice for each pala- 

ftaf. cios and fenators, adducing real motives for fuch meet- tinate or diftridt, compofed of judges chofen at the dic¬ 
ing. tine ; and appoints higher tribunals, eredted one in each 

The cafes demanding fuch convocation of the diet of the three provinces into which the kingdom is di- 
are the following : i. In a preffing neceffity concerning vided, with which appeals may be lodged from the pri¬ 
mary 


(d) Orderly commiffions are newly inftituted ; each palatinate and diftridt choofes a certain number of commtf- 
faries ; their office lafts two years; their principal duty is to maintain police and good order in their diftridt; to 
put into execution decrees and regulations of fupreme departments; to collect taxes ; to keep cafh ; to make fuch 
payments as affigned by the commiffion of finances; to protedl citizens from the military oppreffion; .to furnifb. 
recruits, hefides many other duties, of internal management. 
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ntary courts. It appoints likewife for the trial of per¬ 
fons accufed of crimes againft the Hate, one fuprenie ge¬ 
neral tribunal for all dalles, called a camitial tribunal 
or court, compofed of perfons chofen at the opening 
of every diet. The ninth article provides a regency 
during the king’s minority, in cafe of his fettled alie¬ 
nation of reafon, or upon the emergency of his being 
made a prifoner of war. This regency was to be com¬ 
pofed of the council of infpe&ion, with the queen at 
their head, or, in her abfence, the primate of the king¬ 
dom. The tenth article enjoins, that the education of 
the king’s fons llia.ll be entrulled to the king with the 
council, and a tutor appointed by the ftates ; and the 
eleventh regulates the army in fuch a manner, as to 
prevent it from being employed to overturn the confu¬ 
tation. 

The regulation of the dletines contains nothing that 
can be interefting to our readers, except what relates 
to the election and duties of nuncios or reprefen- 
tatives to the general diet. And here it is enaCted, 
that perfons having a right to vote are all nobles of the 
equeftrian order; i.e. t. All hereditary proprietors of 
landed property, or polfelfed of eftates by adjudication 
for a debt, paying territorial tax to government: fons 
alfo of fuch proprietors during the life of their parents, 
before the ex-cTivifion of patrimony. 2. Brothers inhe¬ 
riting eftates before they have fhared their fucceffion. 
3. All mortgages who pay 100 florins (50 fhillings) of 
territorial tax per year from their poffeffions. 4. All 
life-holders of lands paying territorial tax to the fame 
am unt. 5. All nobles in the army pofleffed of fuch 
_ qualifying eftates have a vote in their refpeCtive diftriCts 
in time of peace, and properly furloughed by their 
commanders. 6. Legal pofl'effion is underftood to be 
qualifying when it has been formerly acquired and actu¬ 
ally enjoyed for twelve calender months previoufly. 

Perfons who have no right to vote are, 1. Thofe of 
the equeftrian order that are not actually pofleffed of a 
property, as defcribed in the foregoing article. 2. Such 
as hold royal, ecclefiaftical, or noble lands, even with 
right of inheritance, but on condition of fome duty or 
payment to their principals, confequently dependent 
thereon. 3. Gentry poffefling eftates on feudal tenure, 
called ordynackie, as being bound to certain perfonalfer- 
vice thereby. 4. All renters of eftate s that have no other 
qualifying property..5. Thofe that have not accomplilhed 
18 years of age. 6. C inline nmati, and thofe that are 
under a decree palled in default, even in the fir ft in- 
ftance, for having difobeyed any judicial court. 
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Every perfon of the equeftrian order that pays terrl 
torial tax to government for hi? freehold, let it be ever 
fo fmall, is eligible to all elective 
diftriCt. 

Gentlemen actually ferving in the army, even pofleffed 
of landed hereditary eliate, muft have ferved fix com¬ 
plete years before they are eligible to the office of a 
nuncio only. But this condition is difpenfed with in 
favour of thole that have filled before fome public 
function. 

Whoever is not perf-.nally p^efent at the dietine ; 
whoever has not completed 23 ycais of age ; whoever 
has not been in any public funCb‘''n, nor puffed the 
biennial office ofaccmr.iffaryin the cuderly commiffinn; 
thofe that are not exempted by law from obligations of 
./carta UUaius, which -fubjeCts all newly nobiiitated per¬ 


fons to certain civil reftriCtions until the next generation; 
and, laftly, all thofe againft whom may be objected a 
decree in contumaciam in a civil caufe ; are not eligible. 

During the bufinefs of election, the prefident who 
opened the meeting, with the reft of the commttee, 
except thofe who are affeffors, fhall prepare inflruCtions 
for procedure ; and in regard to the propofitions fent 
by the king and the council of infpeCtion, thefe in- 144 
ftruCtions {hall be worded thus : “ Our nuncios {hall Untrue- 
vote affirmative to the article N or, “ Our nuncios tl0, ‘\ t0 ^ 
{hall vote negative to the article N,” in cafe it is found nuntm ’> 
contrary to the opinion of the dietine: and {hould any 
amendment or addition be deemed neceffary and agreed 
on, it may be inferted in the inftruCtions at the er.d of 
the relative propofition. 

At the meeting of the dietines, after the diet has 
fat, the nuncios are bound to appear before their 
conftituents, and to bring their report of the whole 
proceedings of that affembly; firft, refpefting the aCts Who are 
of legiflature ; next, with refpeCt to the particular pro- account- 
jeCts of their palatinate or diftriCt recommended to them t0 " 
by the inflruCtions. _ _ ftituent.. 

It is at thefe dietines that nuncios, after they have 
rendered to their conftituents a clear account of their 
proceedings and of the diet, may be either confirmed 
or changed, and new ones elected in their ftead till the 
general election for the following ordinary diet. 

New nuncios are chofen, 1. In the room of the de- 
ceafed. 2. In the room of thofe that are become fena- 
tors or minifters of ftate. 3. In cafe of refignation. 

4. In the room of fuch as are difqualified by the diet. 

5. When any of the affembly defires anew election, to 

fubftitute another nuncio in the room of one exprefsly 
pointed out; which requeft muft be made in writing, 
figned by 12 members befides, and be delivered to the 
marfhal of the dietine. In this laft cafe, the marihal is 
to read the name of the nuncio objected to, and to make 
the following propofition : « Shall the nuncio N be 
confirmed in his function ? or, Shall there he a new elec¬ 
tion made in his ftead ?” The opinion of the meeting 
being taken by a divifion, the majority {hall decide the 
queftion, and be declared by the marffial. If the ma¬ 
jority approves the conduct of the nuncio, the marfhal 
and the affeffors {hall certify this confirmation on the 
diploma; and in cafe of difapprobation, the marfhal 
{hall declare the vacancy, and begin the form -of a new 
election. ^ 

Such are the outlines of the Poliffi oonftitution efta-This con- 
blifhed by the king and the confederates in 1791. It ftitution, 
will not bear a comparifon with that under which we though fu- 

-,- have the happinefs to live; but it is furely infinite-po r, ° rt *> 

ffices in his refpeCtive ly fuperior to that motly form of government which protefted" 1 *’ 
for a century paft, has rendered Poland a perpetual againft by 
feene of war, tumult, tyranny, and rebellion. Many of feme cor- 
the corrupt nobles, however, perceiving that it would nipt no¬ 
curb their ambition, deprive them of the bafe means t,lcs> 
which they had long enjoyed of gratifying their avarice 
by fetting the crown to fale, and render it impoffible 
for them to continue with impunity their tyrannical op- 
preffion of the peafants, protefted againft it, and with¬ 
drew from the confederates. This was nothing more 
than what might have been expected, or than what the 
king and his friends undoubtedly did expeCt. But the 
malcontents were not fatisfied with a fimple proteft; 
they preferred their complaints to the emprefs of Ruf- 
P p 2 fia 
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JiVilaiid. fin, who, ready on all occafions, and on the flighted: 

pretence, to invade Poland, poured her armies into the 

147 republic, and furrounding the king and the diet with 
And op ferocious foldicrs, compelled them, by the moll furious 
the^Ru/ am * ‘ n ^ ccent menaces, to undo their glorious labour 
faus. U ^ ove ’ anc * t0 re ^ ore the conftitution as fettled after 

the paitition treaty. 

Of the progrefs of the Ruffians in this work of dark- 
nefs, our readers will be pleafed with the following 
manly and indignant narrative, taken from a periodical 
* New An- work * of acknowledged merit. 

nual Regi- “ It was cn the 21ft of April 1792, that the diet 
fttr, 1792. j-eceived the firft notification from the king, of the in¬ 
imical and unjuft intentions of Ruffia. He informed 
them that, without the fbadow of pretence, this avow¬ 
ed enemy of the rights of mankind had determined to 
invade the territory of the republic with an army of 
60,000 men. This formidable banditti, commanded by 
generals Soltikow, Michelfon, and Kofakowfki, was 
afterwards to be fupported by a corps of 20,000 and 
by the troops then acting in Moldavia, amounting to 
70,000. The king, however, profeffed that he was 
not di'fcouraged, and declared his readinefs to put him- 
felf at the head of the national troops, and to termi¬ 
nate his exiftence in a glorious conteft for the liberties 
of his country. Then, and not before, the diet de¬ 
creed the organization of the army, and its augmenta¬ 
tion to 100,000. The king and the council of infpec- 
tion were invefted with unlimited authority in every 
thing that regarded the defence of the kingdom. Ma¬ 
gazines were ordered to be conftrudted when it was 

148 too late, and quarters to be provided for the army. 

The nation “ The diet and the nation rofe as one man to main- 
rTes to _ tain their independence. All private animofities were 
h'dtpcnd t3 ^berated, all private interells were facrificed ; the 
ence. greateft. encouragements were held forth to volunteers 

to enroll themfelves under the national ftandard, and It 
was unanimoufly decreed by the diet, that all private 
Ioffes fhould be compenfated out of the public treafury. 

“ On the 18th of May, the Ruffian ambaffador deli¬ 
vered a declaration, which was worthy of fu-ch a caufe. 
It was a tiffue of falfehood and hypocrify. It afferted, 
that this wanton invafion, which was evidently againft 
the fenfe of almoft every individual Polander, was meant 
entirely for the good of the republic. It cenfured the 
precipitancy with which the new conftitution was adopt¬ 
ed, and aferibed the ready confent of the diet to the 
influence of the Warfaw mob. It reprefented the con¬ 
ftitution as a violation of the principles on which the 
Polifh republic was founded—complained of the licen- 
tioufnefs with which the facred name of the emprefs was 
treated in fome fpeeches of the members; and con¬ 
cluded by profeffing, that on thefe accounts, and in be¬ 
half of the emigrant Poles, her imperial majefty had 
ordered her troops to enter the territories of the re¬ 
public. 

“ At the moment this declaration was delivered to the 
diet, the Ruffian troops, accompanied by counts Po- 
tocki, Rzewulki, Branicki, and a few Polifti apoftates, 
appeared upon the frontiers, and entered the territories of 
the republic in feveral columns, before the clofe of the 
Spirit of month. The fpirit manifefted by the nobility was truly 
the nobi- honourable. Some of them delivered in their plate to the 
Hy. mint. Prince Radzvil engaged voluntarily to furnifti 
10,000 ftand of arms, and another a train of artillery.The 


courage of the hew and haftily embodied loldiers corns Pofte-.t. 
fponded with the patriotifm of their nobles. Prince Po- v ‘ 
niatowfki, nephew to the king, was appointed commander 
in chief; and though his force was greatly inferior to the 
enemy, it muft be confeffed that he made a noble ftand. 

On the 24th of May, the enemy’s Coffacks were re- 
pulfed, and purfued by the patroles of the republic 
to the very entrenchments. On the 26th, about one 
o’clock, the piquets of the republic difeovered a large 
body of Don Coffacks approaching the outpofts ; and 
a fquadron of cavalry, commanded by Lieutenant Kwafi- 
niewfki, fupported by Lieutenant Golejowlki with two 
fquadrons more, in all about 300, marched out to 
meet them. They attacked the Coffacks with fuccefs, 
but purfued them with more valour than prudence to 
the fide of a wood, where they found themfelves drawn 
into an ambufeade, and furrounded by 2000 horfe, two 
battalions of chaffeurs, and fix pieces of cannon. The 
intrepid Poles bravely fought their way through the 
Ruffian line, and killed upwards of 200 of the enemy. 

The Poles in this engagement loft 100 men and two 
officers; one of whom, Lieutenant Kwafniewfki, was 
wounded and made prifoner. The remainder of the 
detachment reached their quarters in fafety. ijo 

“ Perhaps the hiftory of man can fcarcely furnifh an C°ndu<fto£ 
inftance of perfidy, meannefs, and duplicity, equal to ^ e ^°“ rt 
that which was manifefted by Pruffia on this occafion. ° ,erin ' 
By the treaty of defenfive alliance, folemnly contrafted 
between the republic of Poland and the king of Pruf¬ 
fia, and ratified on the 23d of April 1790, it is ex- 
prefsly ftipulated, ‘ That the contrafting parties fhall 
do all in their power to gurantee and preferve to each 
other reciprocally the whole of the territories which 
they refpeftively poffefs: That, in cafe of menace or 
invafion from any foreign power, they fhall affift each 
other with their whole force, if neceffary :’—and by 
the fixth article, it is further ftipulated, ‘ that if any 
foreign power whatever fhall prefume to interfere in 
the internal affairs of Poland, his Pruffian majefty fhall 
confider this as a cafe falling within the meaning of the 
alliance, and fhall affift the republic according to the 
tenor of the fourth article,” that is, with his whole 
force. What then is the pretext for abandoning this 
treaty ? It is, that the emprefs of Rvfia has fhown a de¬ 
cided oppoftion to the order of things ejlablijhed in Poland 
on the third of May 1791, and is provoked by Poland 
prefuming to put herfelf into a pofure to defend it. —It is 
known, however, by the moll authentic documents, that 
nothing, was effedfed on the third of May 1791, to 
which Pruffia had not previoufly affented, and which 
fhe did not aftei wards fandtion ; ar.d that Pruffia, ac¬ 
cording to the affertion of her own king, did not inti¬ 
mate a Angle doubt refpedfing the revolution till one 
month (and according to the Pruffian minifter till fix 
months) after it had taken place ; in ihort, to ufe the 
monarch’s own words as fully explanatory of his double 
politics, “ not till the general tranquillity of Europe per¬ 
mitted him to explain himfelf.”-Inftead, therefore, 

of affifting Poland, Pruffia infultingly recommended to 
Poland to retrace her fteps; in which cafe, flie faid that 
fhe would be ready to attempt an accommodation in her fa¬ 
vour. This attempt was never made, and probably never 
intended; for the emprefs purfued her meafures. 

The duchy of Lithuania was the great feene of adtion 
in tire beginning of the war ; but the Ruffians had made 

little- 
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Poland, little progrefs before the middle of the month of June. 

' On the ioth of that month. General Judycki, who com. 

War with manded a detachment of the Polifh troops, between 

Rnflia, Mire and ffwierzna, was attacked by the Ruffians ; but, 
after a combat of fome hours, he obliged them to re¬ 
tire with the lofs of 500 men dead on the field.—The 
general was defirous of profiting by this advantage, by 
purfuing the enemy, but was prevented by a moil vio¬ 
lent fall of rain. On the fucceeding day, the Ruffians 
rallied again to the attack; and it then too fatally ap¬ 
peared, that the Poles were too young and undifeiplined 
to contend with an inferior force againft experienced 
troops and able generals. By a mafterly manoeuvre, 
the Ruffians contrived to furround their antagouifts, 
at a moment when the Polifh general fuppofed that he 
had obliged the enemy to retreat; and though the field 
was contefted with the utmoft valour by the troops of 
the republic, they were at length compelled to give 
way, and to retire towards Niefwielz. 

On the 14th another engagement took place near 
Lubar on the banks of the river Sluez, between a de¬ 
tachment of the Ruffian grand army and a party of 
Polifh cavalry, difpatched by Prince Jofeph Poniatow- 
fki, to intercept the enemy. The patriotic bravery of 
the Poles was victorious in this conteft; but upon re- 
connoitering the force of the enemy, the prince found 
himfelf incapable of making a fuccefsful Hand againft 
fuch fuperior numbers. He therefore gave orders to 
ftrike the camp at Lubar, and commenced a precipi¬ 
tate retreat. During their march, the Polifh rear was 
haraffed by a body of 4000 Ruffians, till arriving at 
Borufkowee, .the wooden bridge unfortunately gave 
way, under the weight of the cavalry. The enemy, 
in the mean time, brought their artillery to play upon 
the rear of the fugitives, who loft upwards of 250 
men. The Polifh army next directed its courfe toward 
Zielime, where meeting, on the 17th, with a reinforce¬ 
ment from Zaflow, it halted to give battle to the ene¬ 
my. The Ruffians were upwards of 17,000 ftrong, 
with 24 pieces of cannon, and the fi >rce of the repub¬ 
lic much inferior. After a furious conteft from feven 
in the morning till five in the afternoon, the Ruffians 
were at length obliged to retreat, and leave the field 
of battle in poffieffion of the patriots. The Ruffians 
were computed to have loft 4000 men in this engage¬ 
ment, and the Poles about 1100. 

Notwithftanding thefe exertions, the Poles were ob- 
liged gradually to retire before their numerous and dif- 
ciplined enemies. Niefwez, Wilna, Minfk, and feveral 
other places of lefs confequence, fell into their hands 
one after another. On a truce being propofed to the 
Ruffian general Kochowfki, the propofal was haughtily 
rejected; while the defertion of vice brigadier Rud- 
nicki and fome others, who preferred di/honour to per- 
fonal danger, proclaimed a tottering caufe. The pro¬ 
grefs of the armies of Catharine was marked with de- 
vaftation and cruelly, while, fuch was the averfion of 
the people both to the caufe and the manner of con¬ 
ducing it, that, as they approached, the country all 
around became a wildernefs, and fcarcely a human be¬ 
ing was to be feen. 

In the mean time, a feries of little defeats, to wbieh 
the inexperier.ee of the commanders, and the intempe¬ 
rate valour of new raifed troops, appear to have greatly 
contributed, ferved at once to diftrefs and to difpirit 


thefe defenders of their country. Prince Poniatowfki Poland, 
continued to retreat, and on the 17th of July, his rear v 
being attacked by a very fuperior force, it fuffered a 
coniiderable lofs, though the ikill arid courage of Ge¬ 
neral Kofciulko enabled him to make a molt refpeCt- 
able defence. On the 18th, a general engagement 
took place between the two armies. The Ruffian line- 
extended oppofite Dubienka, along the liver Bog, a:- 
far as Opalin. The principal column, confifting of 
i-|,ooo men, was chiefly directed againft the divifiort 
of General Kofciulko, which confided of 5000 men 
only. After a moll vigorous refiftance, in which the 
Ruffians loft upwards of 4000 men, and the troops of 
the republic only fome hundreds, the latter was com¬ 
pelled to give way before the fuperior numbers of the 
enemy, and to retire further into the country. 

This unequal conteft was at laft prematurely termi- The king 
nated. The king, whofe benevolent intentions were, propofes 
perhaps, overpowered by Lis mental imbecillity, and fubmiffion, 
whofe age and infirmities, probably, rendered him un¬ 
equal to the difficulties and dangers which muft attend 
a protracted war, inftead of putting himlelf, according 
to his firft refolve, at the head of his army, determined, 
at once, to furrender at diferetion. On the 23d of 
July, he fummoned a council of all the deputies at 
that moment in Warfaw. He laid before them the laft 
difpatches from the emprefs, which infilled upon total 
and unreferved fubmiffion. He pointed out the dan¬ 
ger of a difmemberment of the republic, ffiould they 
delay to throw themfelves upon the clemency of the 
emprefs, and to intreat her protection. He mention¬ 
ed the fatal union of Auftria and Pr.ulia with Ruffia ; 
and the difgraceful fupinenefs manifefted by every ether 
court in Europe. 

Four citizens, the intrepid and patriotic Malachow- 
fki, the princes Sapieha, Radzvil, and Soltan, vehement¬ 
ly protefted againft thefe daftardly proceedings; and the 
following evening a company of gentlemen from the 
different provinces affembled for the fame purpofe. 

The affembly waited immediately on thefe four diftin- 
guifhed patriots, and returned them their acknowledge¬ 
ments for the fpirit and firmnefs with which they had 
refilled the ufurpations of defpotifm. The fubmiffion 
of the king to the defigns of Ruffia was no fooner 
made known, than Poland was bereft of all her belt 
and moll refpeCtable citizens. Malachowfki as mar- 
Ihal of the diet, and Prince Sapieha grand marlhal of 
Lithuania, entered ftrong protellson the journals of the 
diet againft thefe hoftile proceedings, and declared fo- 
lemnly that the diet legally affembled in 1788 was not 
diilolved. JS3 

On the fecond of Auguft a confederation was form- Confedera- 
ed at Warfaw, of which the grand apoftate, Potocki, t'on at 
was chofen Marfhall. The ads of this confederation War ' iw 
were evidently the defpotic dictates of Ruffia, and were 
calculated only to reftore the ancient abufes, and to re it ore s the 
place the country under the aggravated oppreffion of a former 
foreign yoke. conftitu,. 

It is remarkable, that at the very moment when Po- tl01l > 
land was furrendering its liberties to its defpotic inva¬ 
ders, the generous fympathy of Great Britain was evin¬ 
ced, by a liberal fubfeription, fupported by all the mod 
refpeftable characters in the nation, of every party and 
of every fed, for the purpofe of affifting-the king and 
the republic to maintain their independence. Though. 
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the benevolent defign was fruftrated, the fadt remains 
on record as a noble teftimony of the fpirit of Britons 
in the caufe of freedom, of the indignation which fills 
every liberal heart at the commiffion of injuftice, and 
of the liberality with which they are difpoied to affift 
thofe who fuffer from the oppreffion of tyrants. 

Not fatisfied with reftoring the old wretched confti- 
tution, the emprefs of Ruffia feized upon part of the 
territory which, at the laft partition, file and her coad¬ 
jutors had left to the republic; and her ambaflador en¬ 
tering into the'diet with a crowd of armed ruffians, com¬ 
pelled the king and that alfembly to grant the form of 
legality to her ufurpations. The nation, however, did 
not fubmit. General Kofciuiko kept together a few 
retainers, whom he was foon enabled to augment to the 
number of an army ; and feizing- on the perfon of the 
king, he has ever fince waged againft Ruffia a war, of 
which, it muft be confefled, theobjedt is doubtful. His 
enemies accufe him of cherifliing in the republic the 
principles of the French Jacobins; and fome late occur¬ 
rences give a countenance to the accufation. Yet it is 
known he protefted at firft that his aim reached no far¬ 
ther than to reftore the confutation'of 1791 ; and if 
public report may be credited, an infurredtion has lately 
taken place in Great Poland, or fouth Pruffia, in fa¬ 
vour of that conftitution. If other Poles have been 
driven to democracy, they have only, with the common 
weaknefs of human nature, run from one extreme to 
another ; and in flying from the tyranny of their inva¬ 
ders, have fallen into the horrors of anarchy. That 
Kofciufko will fucceed againft the powerful em¬ 
pire of Ruffia, tnere is not the fmalleft probability: 
and if there were, the court of Berlin, to complete 
its character, has withdrawn from the moft honourable 
alliance in which it was ever engaged, and feems to 
have employed the fubfidy which it received from Great 
Britain for the maintenance of that alliance, to co-ope¬ 
rate with the emprefs in annihilating the kingdom and 
republic of Poland. What will be the ultimate fate of 
that unhappy country, aud its amiable fovereign, it is 
impoffible to fay; but appearances at prefent indicate a 
divifion of the whole territory among the three hoftile 
powers who formerly robbed it of fome of its moft va¬ 
luable provinces; and when that divifion is made, the 
virtuous Staniflaus may be removed to a better world 
by the dagger, by the bowl, by the gripe of a giant, or 
by a red-hot fpit! 

The air of this kingdom is -cold in the north, but 
temperate -in the other parts both in fummer and win¬ 
ter, and the weather in both more fettled than in many 
other countries. The face of the country is for the 
moft part level, and the hills are but few. The Cra- 
pack or Carpathian mountains feparate it from Hungary 
on the fouth. The foil is very fruitful both in corn and 
pafturage, hemp and flax. Stich is the luxuriance of 
the paftures in Podolia, that it is faid one can hardly 
fee the cattle that are grazing in the meadows. Vaft 
quantities of corn are yearly fent down the Viftula to 
Dantzic from all parts of Poland, and bought up chief¬ 
ly by the Dutch. The eaftern part of the country 
rs full of woods, forefts, lakes, marlhes, and rivers'; 
of the laft of which, the moft confiderable in Poland 
are, the Viftula, Nieper, Niefter, Duna, Bog, Warta, 
and Memel. The metals found in this country are 
iron and lead, with fome -tin, gold, and filver j but 


there are no mines of the two laft wrought at prefent. Poland, 
The other produces of Poland are moft forts of precious 
ftones, ochre of all kinds, fine rock-cryftal; Mulcovy 
glafs, talc, alum, faltpetre, amber, pitcoal, quickfilver, 
lpar, fal gem, lapis calaminaris, and vitriol. In Defier 
Poland are falt-mines, which are the chief riches of the 
country, and bring moft money into the exchequer. In 
the woods, which confift moftly of oak, beech, pine, and 
fir-trees, befides the more common wild beafts, are elks, 
wild afies, wild oxen or uri, lynxes, wild horfes, wild 
flieep with one horn, bifons, hyenas, wild goats, and 
buffaloes. In the meadows and fenny ground is gather¬ 
ed a kind of manna; and the kermes-berries produced in 
Britain are ufed both in dying and medicine. 157 

The inhabitants confift of nobles, citizens, and pea- rea£ 
fants. The firft poffefs great privileges, which they en- . c1 ^- of 
joy partly by the indulgence of their kings, and partly in a tau 1 
by ancient cuftom and prefcription. Some of them 
have the title of prince, count, or baron; but no fupe- 
riority or pre-eminence on that account over the reft, 
which is only to be obtained by fome public poft or 
dignity. They have the power of life and death over 
their vaflals ; pay no taxes; are fubjedt to nt ne but 
the king ; have a right to all mines and falt-works on 
their eftktes; to all offices and employments, civil, mi¬ 
litary, and ecelefiaftic ; cannot be cited or tried out 
of the kingdom; may choofe whom they will for their 
king, and lay him under what reftraints they p'.eafe by 
the Padia Conventa ; and none but they and the burgh¬ 
ers of fome particular towns can purchafe lands. In 
{hort, they are almoft entirely independent, enjoying 
many oth:r privileges and prerogatives befides thofe we 
have Specified; but if they engage in trade, they forfeit 
their nobility. g 

The Polifli tongue is a dialedt of the Sclavonic : (fee Language^ 
Philology, n° 222.). It is neither copious nor harmo¬ 
nious. Many of the words, as they are written, have not a 
fingle vowel in them; but the High Dutch and Latin 
are underftood and fpoken pretty commonly, though 
incorredtly. The language in Lithuania differs much 
from that of the other provinces. True learning, and 
the ftudy of the arts and fciences, have been little at¬ 
tended to in Poland, till of late they began to be re¬ 
garded with a more favourable eye, and to be not only 
patronized, but cultivated by feveral of the nobles and 
others, both laymen and ecdefiaftics. . . 

There are two archbilhops in the kingdom, viz. Archbi* 
thofe of Gnefna and Laopol, and about a dozen bi- Ihoprics, 
{hops. The archbifhop of Gnefna is always a cardi- &c. 
nal, and primate of the kingdom. The prevailing reli¬ 
gion is Popery, but there are great numbers of Luthe¬ 
rans, Calvinifts, and Greeks, who are called Dijfidents , 
and by the laws of the kingdom were intitled to tolera- 
ration ; but were much opprefled till very lately. The 
Jews are indulged with great privileges, and are very 
numerous in Poland; and m Lithuania, it is faid there 
are a multitude of Mahometan Tartars. We may judge 
of the numbers of Jews in this country by the produce 
of their annual poll-tax, which amounts to near 57,000 
rixdollars. ^ 

There are few or no mannfadhires in the kingdom ; Manufac* 
if we e . cept fome linen and woollen clothes ana hard- tures, 
wares; and the whole trade is confined to the city of 
Dantzic, and other towns in the Vifiula or Baltic. lfl 

Before tire prefent troubles the king’s revenue was Revenue, 

all 
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all clear to himfelf j for he paid no troops, not even his 
own guards; but all the forces, as well as the officers 
of ftate, were paid by the republic. The public reve¬ 
nues arofe chiefly from the crown-lands, the falt-mines 
in the palatinate of Cracow, from the rents of Maiicn- 
burg, Dirfitau, and Regenhus, from the government of 
Cracow, and diftridb of Niepolomiez, and from ancient 
tolls and cuftoms, particularly thole of Elbing and Dant- 
zic. From what fources thofe revenues now arife, it is 
difficult to fay; but Pruffia has got polfeffion of the 
moll lucrative cuftoms. 

The order of the White Eagle was inftituted by Au- 
guftus II. in the year 1705. Its enfign is a crofs of 
gold enamelled with red, and appendant to a blue rib¬ 
bon. The motto, Pro foie, rege, et lege. 

The Handing forces of Poland are divided into the 
crown-aimy, and that of Lithuania, conftfting of liorfe 
and foot, and amounting to. between 20,000 and 
30,000 men. Then; troops are moftly cantoned on the 
crown-lands, and in Poland are paid by a capitation 
or poll-tax; but in Lithuania other taxes are levied 
lor this purpofe. Moft of the foot are Germans. On 
any fudden and imminent danger, the whole body of 
the nobiiny, v. ith their vaffals, are obliged to appear 
in the field on horfeback ; and the cities and towns fur- 
niih a certain numoer of foot-foldiers, wich carriages,, 
and military ftores: but for want of proper arms, pro- 
vilions, fubo. dination, and dhup’ine, and by being at 
liberty altera few weeks to return home, this body has 
proved but of little advantage to the republic. Dant- 
zic is the only place in the Polifti dominions that ds- 
ferves the name of afortrefs, and it is now in the pof- 
feffion of Pruffia. Foreign auxiliaries are not to be 
brought into the kingdom, nor the national troops to 
march out of it, without the confent of the ftates. 

Such was the military eftabliffiment of Poland be¬ 
fore the partition treaty. What it has been ftnee, and 
is at prefent, we cannot pofitively fay. 

The Poles are perfonable men, and have good com¬ 
plexions. They are efteemed a brave, honeft people, 
without diffimulation, and exceedingly hofpitable. They 
clothe themfelves in furs in winter, and over all they 
throw a fhort cloak. No people keep grander equi¬ 
pages than the gentry. They look upon themfelves as 
fo many fovereign princes; and have their guards, bands 
of muftc, and keep open houfes : but the lower fort of 
people are poor abjeft wretches, in the loweft ftate of 
flavery. The exercifes of the gentry are hunting, ri¬ 
ding, dancing, vaulting, See, They reftde moftly up¬ 
on their ^ftates in the country; and maintain them¬ 
felves and families by agriculture, breeding of bees, 
and grazing. 

POLAR, in general, fomething relating to the poles 
of the world, or poles of the artificial globes. 

Polar Regions , thofe parts of the world which lie 
near the north and fouth poles- See the article Pole. 

POLARITY, the quality of a thing confidered as 
having poles, or a tendency to turn itfelf into one 
certain pofture; but chiefly ufed in fpeaking of the 
magnet. 

POLE (Reginald), cardinal, and archbifhop of Can¬ 
terbury, a younger fen of Sir Rich. Pole, Lord Mon¬ 
tague, was born at Stoverton caftle, in Staffordlhire, in 
the year 1500. At feven years of age he was fent to a 
Carthufian monaftery at Shene,near Richmond in Surry; 
and thence, when he was about 12. years old,, removed 


to Magdalen college in Oxford, where, by the inftrue- 
tions of the celebrated Lineacre and Latimer, he made 
confiderable progrefs in learning. In 1515 he took the 
degree of bachelor of arts, and was admitted to deacon’s 
orders fome time after ; in 1517, he was made preben¬ 
dary of Salifbury, and in 1519 dean of Wimborne and 
dean of Exeter. We are not furprized at this young 
nobleman’s early preferments, when we conlider him as 
the kinfman of Henry VIII. and that he was bred to 
the church by the king’s fpecial command. 

Being now about the age of 19, he was fent, ac¬ 
cording to the fafhion of the times, to finifli his ftudics 
at Padua in Italy, where he refided fome time in great 
fplendor, having a handfome penfion from the king. 
He returned to England in 1525, where he was moft 
gracioufly received at court, anti univerfally admired 
for his talents and addrefs ; but preferring ftudy and 
fequeftration to the pleafures of a court, he retired to 
the Carthufian convent at Shene, where he had conti¬ 
nued about two years, when the pious king began to 
divulge his fcruples of confcience concerning his mar¬ 
riage with Catharine of Spain. Pole forefaw that this 
affair would necelfarily involve him in difficulties; he 
therefore determined to quit the kingdom-, and accord¬ 
ingly obtained leave to vifit Paris. Having thus avoid¬ 
ed the ftorm for the prefent, he returned once more to 
his convent at Shene; but his tranquillity was again 
interrupted by the king’s refolution to ftidke off the 
pope’s fupremacy, of which Pole’s approbation was 
thought indifpenfably neceflary. How he managed in 
this affair, is not very clear. However, he obtained 
leave to revifit Italy, and his penfion was continued for 
fome time. 

The king, having now, divorced Queen Catharine, 
married Anne Boylen, and being refolved to throw off 
the papal yoke, ordered Dr Richard Sampfon to write 
a b,ook in juftification of his proceedings, which he fent 
to Pole for his opinion. To this Pole, fecure in the 
pope’s proteftion, wrote a fcurrilous anfwer, entitled 
Pro Unitate Ecclejiajllca , and fent it to the king ; who 
was fo offended with the contents, that he withdrew 
his penfion, ftripped him of all his preferments, and 
procured an aft of attainder to be paffed againft him. 
In the mean time, Pole was created a cardinal, and fent 
nuncio to different parts of Europe. King Henry made 
feveral attempts to have him fecured and brought to 
England, but without effect. At lengh the pope fix¬ 
ed him. as legate at Viterbo, where he continued till 
the year 1543, when he was appointed legate at die 
council of Trent, and was afterwards employed by the 
pope as his chief counfellor.. 

Pope Paul III. dying in 1549, Pole was twice eleft- 
ed his fucceffor, and we are told, twice refufed the pa¬ 
pal dignity : firft, beeaufe the eleftion was. made in too 
greit b?.fte ; and the fecond time, beeaufe it was done 
in the night. This delicacy in a cardinal is truly won¬ 
derful : but the intrigues of the French party feem to 
have been the real caufe of his mifearriage; they ftarted 
many ofcjeftions to Pole, and by that means gained time 
to procure a majority againft hira. Cardinal Maria de 
Monte obtained the triple crown; and Pole, having 
killed his flipper, retired, to die convent of Magazune 
near Verona, where he continued till the death of Ed¬ 
ward-VI. in the year 1553. On the acceffion of queen 
Mary, Pole was fent legate to England, where he was 
received by her majefty with great veneration; and con- 
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dueled to the archbifhop’s palace at Lambeth, poor Cimmerians lived in daiknefs, becaufe they were placed 


Ciaurner being at that time prifoner in the tower. He 
immediately appeared in the Houle of Lords, where he 


near the north. But all this is mere prejudice; for there 
are no places in the world that enjoy light longer than 


made a long fpeech ; which being* reported'to'the com- the Stritic and antarilic poles; and this is accounted 5 
mens by their fpeaker, both thefe obfequfous houfes for by confidering the nature of twilight. In the tor-And 1 


concurred in an humble Application to be reconciled to 
the fee of Rome. They prefented it on their knees to 


rid zone, and under the line, night immediately follows 
the fetting of the fun, without any fenfrble twilight; 


her majefty, who interceded with, the cardinal, and he whereas the twilight begins and continues increafmg in 


gracioufly condefcended to give them abfolution 


proportion as places are diflant from the equator or ap- 


bufinefs being over, the legate made his public entry in- proach the pole. To this long twilight we muft add 
to London, and immediately fet about the extirpation the aurora borealis, which appears in the northern re¬ 
ef herefy. The day after the execution of Cranmer, gions, Greenland, &c. in clear nights, at the beginning 
which he is faid, though we believe falfely, to have ad- of the new moon, calling a light equal to that of full 
vifed, he was confecrated archbifhop of Canterbury. In moon. See Gaflendi in thpdifc of Peyrefc, book iii. and 
the fame year, 1556, he was eledted chancellor of the La Perere in his Account of Greenland. There is alfb 
univerfity of Oxford, and foon after of Cambridge; long moonlight at the poles during winter. See Aa- 
bi th which he viiited, by his commiffioners. He died tronomy, 373. But though there is really more 
of a double quartan ague in the year 1558, about 16 light in the polar regions than elfewhere, yet owing to 
hours after the death of the queen ; and was buried in the obliquity with which the rays of the fun fall upon 


the cathedral of Canterbury. 


them, and the great length of winter night, the cold is 


As to his character, the Romifh writers aferibe to fo intenfe, that thofe parts of the globe which lie near 
him every virtue under heaven: even Bifhop Burnet is the poles have never been fully explored, though the at- 
extremely lavifh in his praife, and attributes the cruel- tempt has been repeatedly made by the moft celebrated 
ties of Mary's reign to the advice of Gardiner. In this navigators. Indeed their attemps have chiefly been 
Mr Hume agrees with the bifliop, and, reprefents Pole confined to the northern regions; for with regard to 
?.s the advocate of toleration. By every impartial ac- the fouth pole, there is not the fame incitement to at- 
count, he feems to have been a man of mild manners, and tempt it. The great objedt for which navigators have 
of real worth, though undoubtedly a zealous member of ventured themfelves in thefe frozen feas, was to find out 
the church of Rome.—He wrote, Pro unitate ecclejiajli- a more quick and more ready paffage to the Eaft In¬ 
ca, De ejufdem potejlate, A Treatife on Juilification, and dies *; and this hath been attempted three feveral ways: * See Cook, 
various other trails. one by coafting along the northern parts of Europe and p, 395. 

Mr Philips publifhed a very well written, though a Afia, called the north-eaft pajjage; another, by failing col.,2. 
very partial account, of Pole’s life, to which Glocefter round the northern part of the American continent, 

Ridley replied. This laft work, which is intitled a called the north-weft paffage; and the third, by failing 
Review of Mr Philips's Life of Reginald Pole, was pub- direilly over the pole itfeif. -- 

lilhed in 1766. It is a complete confutation of the for- Weffiave already given a fhort account of feveral un- 
mer, and is a very learned and’temperate vindication of fuccefsful attempts which have-been made from Eng- 
the doctrines of the Reformation. land to difeover the firft two of thefe. See North- 

Pole, in aftronomy, that point in the heavens round Wejl Paffage, and North- Eaft Pajjage. But before we 
which the whole fphere feems to turn. It is alfo ufed proceed to the third, we {hall make a few Further obfer- 
for a point directly perpendicular to the centre of any vations on, them, and mention the attempts of fome 
circle’s plane, and diflant from it by the length of a ra- other nations. 


During the lafl century, various navigators, Dutch- Attempt* 
Pole, in geography, one of the points on which the men particularly attempted to find out the north-eaftf 0 find out 
terraqueous globe turns; each of them being 90 de- paffage, with great fortitude and perfeverance. They non h- 

grees diflant from the equator, and, in confequence of always found it impoffible, however, to furmount the ”5 P af " 

their fituation, the inclination of the earth’s axis, and obftacles which nature had thrown in the way. Sub- 
its parallelifm during the ,annual motion of our globe fequent attempts are thought by many to have demon- 

round the fun, having only one day and one night ftrated the impoffibilicy cl ever failing eaftward along 

throughout the year. the northern coaft of Afia ; and this impoflibility is ac- 

It is remarkable that though the north in Hebrew, counted for by the increaf: of cold in proportion to the 


the northern coaft of Afia ; and this impofiibility is ac¬ 
counted for by the increaf: of cold in proportion to the 


Greek, Latin, and French, derives its name from gloom, extent of land. See America, n 


1 obfeurity, and darknefs, the polgs enjoy more light than 
The poles an y other part of the world. The ancients believed 


deed the cafe in temperate climates ; but much more fo 
in thofe frozen regions where the influence of the fuD, 


enjoy much thg nortll 

to be covered with thick darknefs ; Strabo, even infummer, is but frnall. Hence, as the continent 
liS 1 ’ tells us, that Homer, by the word roya, which properly of Afia extends a vaft way from weft to eaft, and has 
fignifies obfeurity or darknefs, meant the north; and thus befides the continent of Europe joined to it on the weft, 
Tibullu.s, fpeaking of the north, fays, it follows, that about the middle part of that trail of 


Tibullus, fpeaking of the north, fays, it follows, that about the middle part of that trail cf 

T „. . . r , „ , land the cold fliould be greater than anywhere elfe, * 4 

iCe en a C usa / con 1 111 ’ft 1, . Experience has determined this to be fail; and it now w hy it is 

a eg. a 1 e . appears, that about the middle part of the northern 

The Arabians call the northern ocean the dark fa ; the coaft of -Afia the ice never thaws; neither have even 

Latins gave the name of Aquilo to tit: north wind, be- the hardy Ruffians and Siberians themfelves been able .north-eaft 
caufe aquilus fignifies Hack ; and the French call it la to overcome the difficulties they met with in that part coalt of 


caufe aquilus fignifies Hack ; and the French call it la 


life, from bis “ black.” 


According to the, 

4 


ients, the of their voyage. 


In order 10 make this the more plain Afia. 
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^»le, and the following accounts more intelligible, we fhall 
' v ' obfcrve, that from the north-weftern extremity of* Eu¬ 
rope, called the North Cape t to the north-eaftern extre- 
* See mity of Afia, called the Promontory of thi Tfchutjki*, is 
Cook’s a fpace including about 160 degrees of longitude, viz. 
Difcoveries from 40 to 200eaft from Ferro: the p rt of Archan- 
n°ioy,and gel lies in about 57 degrees eaft longitude, Nova Zem- 
JiS, bla between 70 and 95 ; which laft is alfo the fituation 
of the mouth of the great river Oby. Still farther eaft- 
ward are the mouths of the rivers Jenifey in ioo 0 ; Pi¬ 
afida in 105 0 ; Chatanga in 124°; Lena, which has 
many mouths, between 134 0 and 142 0 ; Indigirka in 
162° ; and the Kovymain 175°. The coldeft place in 
all this tra^t, therefore, ought to be that between the 
mouths of the Jenifey and the Chatanga j and indeed 
here the unfurmountable difficulty has always been, as 
Will appear from the following accounts of the voyages 
made by the Ruffians with a view to difcover the north- 
e eaftpaffa ge. 

In 1734, lieutenant Morzovieff failed from Archangel 
towards the river Cby, but could fcarce advance 20 de¬ 
grees of longitude during that feafon. The next fum- 
mer he paffed through the (traits of Weygatz into the 
feaof Kara ; but did not double the promontory which 1 
feparates the fea of Kara from the bay or mouth of 
Oby. In 1738, the lieutenants Malgyin and Shura- 
koff doubled that promontory with great difficulty, and 
entered the bay of Oby. Several unfuccefsful attempts 
were made to pafs from the bay of Oby to the Jenifey ; 
which was at laft effected, in 1738, by two veffels com¬ 
manded by lieutenants Offzin and KofkelefF. The fame; 
year the pilot Feodor Menin failed eaftward from the 
Jenifey to the mouth of the Piafida: but here he was 
flopped by the ice ; and finding it impoffibie to force a 
g paffage, he returned to the Jenifey. 

OfPront- In July 1735, lieutenant Prontfhiftcheff failed down 
foiftcheff, the river Lena, in order to pafs by fea to the mouth of 
the Jenifey. The weftern mouths of die Lena were fo 
choaked up with ice, that he was obliged to pafs thro' 
the ffloft cafterly one; and was prevented by contrary 
winds from getting out till the 13th of Auguft. Ha¬ 
ving fleered north-weft along the iflands Which lie Mat¬ 
tered before the mouths of the Lena, lie. found himfelf 
Si lat. 70. 4.; yet even here he faw pieces of ice from 
24 to 60 feet in height, and in no place was there a 
free channel left of greater breadth than 100. or 200 
yards. His veffel being much damaged, he entered the 
mouth of the Olenek, a fmall river near the weftern 
month of the Lena ; and here he continued till the 
enfuing feafon, when he got out in the beginning of 
Augull. But before he could reach the mouth of the 
Chatanga, he was fo entirely furrounded and hemnled 
in with ice, that it Was with the utmoft difficulty he 
could get loofe. Obferving then a large field of ice 
ftretched into the fea, he was obliged to fail up the 
Chatanga. Getting free once more, he proceeded north¬ 
ward, doubled the cape called Taimura, and reached the 
bay of that name, lying in about 115° eaft from Ferro; 
from thence he attempted to.proceed weftward along 
the coaft. Near the fhore were feveral fmall iflands, 
between which and the fhore the ice was immoveably 
fixed. He then direfted his courfe towards the fea, in 
order to pafs round the chain of iflands. At firfl he 
found the fea more free to the north of thefe iflands, 
but obferved^mueh ice lying between them. At lad lie 
You XV. 
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arrived at what he took to be the laft of the iflands, Pole, 
lying in lat. 77. 25. Between this ifland and the fhore, *■' 

as well as on the other fide of the ifland which lay molt 
to the north, the ice was firm and immoveable. He 
attempted, however, to fleer flill more to the north; 
and having advanced about fix miles, he was prevented 
by a thick fog from proceeding: this fog being dif* 
perfed, he faw nothing everywhere but ice, which at 
laft drove him eaftward, and with much danger and dif¬ 
ficulty lie got to the mouth of the Olenek on the 291(1 
of Auguft. 7 

Another attempt to pafs by fea from the Lena to the of Chari- 
Jenifey was made in 1739 by Chariton Laptieff, but ton Lap* 
with no better fuccefs than that juft mentioned. This deff. 
voyager relates, that between the rivers Piafida and Tai¬ 
mura, a promontory ftretches into the fea, which he 
could not double, the fea being entirely frozen up be¬ 
fore he could pafs round. g 

Befides the Ruffians, it is certain that fome Englifli MrCoxs’s 
and Dutch veffels have paffed the ifland of Nova Zem- obferva- 
bla into the fea of Kara: “ But (fays Mr Coxe in histions. 
Account of the Ruffian voyages) no veffel of any na- . 

tion has ever paffed round that cape which extends to 
the north of the Piafida, and is laid down in the Ruffiatt 
charts in about 7S 0 lat. We have already feen that no 
Ruffian veffel has ever got from the Piafida to the Cha¬ 
tanga, or from the Chatanga to the Piafida; and yet 
fome authors have pofitively afferted that this promon¬ 
tory has been failed round. In order therefore to elude 
the Ruffian accounts, which clearly affert the contrary, 
it is pretended that Gmelin and Muller have purpofely 
concealeci fome parts of the Ruffian journals, and have 
impofed oil the world by a mifreprefentation of faffs. 

But without entering into any difpute upon this head, 

I can venture to affirm, that no fufficient proof has 
been as yet advanced in fupport of this affertion; and 
therefore, until fome pofitive information fhall be pro¬ 
duced, we cannot deny plain faffs, or give the prefe¬ 
rence to hearfay evidence over circumftantial and well 
attefted accounts.” 9 

The other part of this north-eaft paffage, viz. from Of the na- 
the Lena, to' Kamfchatka, though fufficiently difficult vigation. 
and dangerous, is yet prafticable; as having been once ^ rorn tilc 
performed, if we may believe the accounts of the Ruf- ^mfchat 
fians. According to fome authors indeed, fays Mr Coxe, 
this navigation has been open a century and an half; 
and feveral veffels at different times have paffed round 
the north-eaftern extremity of Afia. But if we confult 
the Ruffian accounts, we fhall find that frequent- expe¬ 
ditions have been unqueftionably made from the Lena 
to the Kovyma, but that the voyage from the Kovyma 
round Tfchutfkoi Nofs into the Eallern-Ocean has been 
performed but once. According to Mr Muller, this 
formidable cape was doubled in the year 1648. The 
material incidents of this remarkable voyage are as 
follow. , _ t0 

“ In i648feven kotches, or veffels failed from the Voyage of 
mouth of the river Kovjma, in order to penetrate into DsfhncJF, 
the Eaftern Ocean. Of thefe, four were never more Ankudi- 
heard of: the remaining three were commanded by Si- nofi ^ 
mon Defhneff, Gerafim Ankudinoff, and Fedot Alex* 
eeff. Defhneff and Ankudinoff quarrelled before their 
departure concerning the divifion of profits and honours 
to be acquired by their voyage ; which, however, was 
not fo eafily accomplifhed as they had imagined. Yet 
Q_q Defhneff 
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Detlmeff in hi s memorials makes no mention of obftruc- 
tions from the ice, nor probably did he meet with any ; 
for he takes notice that the fea is not every year fo free 
from ice as it was at that time. The veffels failed from 
the Kovyma on the 20th of June, and in September 
they reached the promontory of the Tfchutfki, where 
AnkudinofPs veflel was wrecked, and the crew diftri- 
Buted among the other two. Soon after this the two 
veffels loft fight of each other, and never joined again. 
Defhneff was driven about by tempeftuous winds till 
October, when he was ffiipwrecked confiderably to the 
fouth of the Anadyr. Having at laft reached that ri¬ 
ver, he formed a fcheme of returning by the fame way 
that he had come; but never made the attempt. As 
for AlexeefF, after being alfo fhipwrecked, he had died 
of the fcurvy, together with AnkudinofF; part of the 
crew were killed by the favages, and a few efcaped to 
Kamfcbatka, where they fettled.” 

From Captain * Cook’s voyage towards the north- 
eaftqrn parts of Afia, it appears, that it is poffible 
to double the promontory of Tfchutflsi without any 
great difficulty : and it now appears, that the conti¬ 
nents of Afia and America are feparated from one an¬ 
other but by a narrow ftrait, which is free from ice ; 
but, to the northwards, that experienced navigator was 
everywhere ftopped by ice in the month of Auguft, fo 
that he could neither trace the American continent far¬ 
ther than to the latitude of 70°, nor reach the mouth 
of the river Kovyma on the Afiatic continent; though 
it is probable that this might have been done at another 
time when the fituation of the ice was altered either by 
winds or currents. 

On the whole, therefore, it appears that the infur- 
mountahle obftacle in the north-eaft paffage lies between 
the rivers Piafida and Chatanga; and unlefs there be in 
that fpace a connection between the Afiatic and Ame¬ 
rican continents, there is not in any other part. Ice, 
however, is as effectual an obftruCtion as land: and 
though the voyage were to be made by accident for 
once, it never could be efteemed a paffage calculated 


tracts he inftances a great number of navigators who 
have reached very high northern latitudes ; nay, fome 
who have been at the pole itlelf, or gone beyond it— 
Thefe inftances are, 1. One Captain Thomas Robertfon 
allured our author, that he had been in latitude 82 L 
that the fea was open, and he was certain that he could 
have reached the latitude of 83°.—2. From the tefti- 
mony of Captain Cheyne, who gave anfwers to certain 
queries drawn up by Mr Dalrymple concerning the po¬ 
lar feas, it appears that he had been in the latitude of 
82°.—3. One Mr Watt informed our author, that when 
he was 17 years of age, at that time making his firft 
voyage with Captain M'Callam, a bold and Ikillul na¬ 
vigator, who commanded a Scotch whale-filhing Ihip, as 
during the time that the whales are fuppofed to copu¬ 
late no fifhing can be carried on, the captain refolved 
to employ that interval in attempting to reach the north 
pole. He accordingly proceeded without the leaft ob¬ 
ftruCtion to 83n, when the fea was not only open to 
the northward, but they had feen no ice for the laft 
three degrees; but while he ftill advanced, the mate 
complained that the compafs was not fteady, and the 
captain was obliged with reluctance to give over his 
attempt.—4. Dr Campbell, the continuator of Harris’s 
voyages, informed Mr Barrington, that Dr Dallie,a na¬ 
tive of Holland, being in his youth aboard a Dutch 
fhip of war which at that time was ufually fent to fu- 
periutendthe Greenland fiihery, the captain determined, 
like the Scotchman abovementioned, to make an attempt 
to reach the pole during the interval between the firft 
and fecond filheries. He penetrated, according to the 
beft of Dr Campbell’s recolleCton, as far as 88° ; when 
the weather was warm, the fea free from ice, and rolling 
like the bay of Bifcay. Dallie now preffed the captain 
to proceed : but he anfwered, that he had already gone 
too far, and ffiould be blamed in Holland for neglecting 
his ftation ; upon which account he would fuffer no 
journal to be kept, but returned as foon as poffible to 
Spitfbergen.—5. In the year 1662-3, Mr Oldenburg, 
then fecretary of the Royal Society, was ordered to re- 


forthe purpofes of trade, or any other beneficial pur- gifter a paper, entitled “ Several inquiries concerning 
1% pofe whatever. Greenland, anfweredby Mr Gray, who had vifited thefe 

Of the With regard to the north-weft paflage, the fame dif- parts.” The 19th of thefe queries is the following: 

r.orth weft Acuities occur as in the other. Captain Cook’s voyage How near hath any one been known to approach tha 
r has now allured us, that if there is any ftrait which di- pole ?—The anfwer is, “ I once met upon the coaft of 

vides the continent of America into two, it muft lie in Greenland a Hollander that fwore he had been half a 


a higher latitude than 70°, and confequently be perpe- degree from the pole, fhowing me his journal, which 
tually frozen up. If a north-weft paflage can be found was alfo attefted by his mate ; where they had feen no 
then, it muft be by failing round the whole American ice or land, but all water.”—.6. In Captain Wood’s ac- 
ccntinent, inftead of feeking a paffage through it, which count of a voyage in queft of the north-eaft paffage, 
fome have fuppofed to exift in the bottom of Baffin’s we have the following account of a Dutch fhip which 
Bay, But the^extent of the American continent to reached the latitude of 89°. “ Captain Goulden, who 

the northward is yet unknown ; and there is a poffibi- had made above 30 voyages to Greenland, did relate to 
It ty of its being joined to that part of Afia between the his majefty, that being at Greenland fome 20 years be- 
Piafida and Chatanga, which has never yet been circum- fore, he was in company with two Hollanders to the 
* navigated*. It remains therefore to confider, whether eaftward of Edge’s ifland ; and that the whales not ap- 

Cj«ix’s there is any poffibility of attaining the wiftied for paf- pearing on thefiiore,the Hollanders were determined to 
_lr 0 ‘ o fage by failing directly north, between the eaftern and go farther northward ; and in a fortnight’s time return- 
1 i. 1CS ' * weftern continents. ed, and gave it out that they had failed into the lati- 

13 Of the practicability of this method, the Honourable tude 89°, and that they did not meet with any ice, but 

3 'rrring- Daines Barrington is very confident, as appears by fe- a free and open fea, and that there run a very hollow 
ton’s argu. yera ] tra&s which he publiflied in the years 1775 and grown fea like that of the Bay of Bifcay. Mr Gould- 
tavouV of in ccnfequence of the unfuccefsful attempts made en being not fatisfied with the bare relation, they pro- 

1. poflibilitv ^ Captain Phipps, now Lord Mulgrave. See Noith- duced him four journals out of the two Ihips, which 
<*t rcaJiiiL Pajl Pajfigc, p. icfi. col. i. top of the page —In thefe leftified the fame, and that they all agreed within four 
die pole,. 0 minutes.” 
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minutes.”—7. In the Philofophical Tranfaftions for The extreme cold of the winter air on the continents S'- 
1675 we have the following pafiiige : u Tor it is well of Afia and Americ 1 has afforded room for fufpieion, 
known to all that fail northward, that moil of the north- that the pole itfell, and for fcvcral degrees to the why we 
era coafls are frozen up for many leagues, though in the foutlnvard of it, the tea mull be frozen to a vaft depth caomt fup- 
open fee. it is not fo, ni nor un.kr the pole iijclf, unlefs by in one folid cake of ice ; but this Mr Barrington refutes P ol,; the 
accident.” In which p.iflagc the having reached the from feveral confideratbr.s. In the firft place, he fays, t j,. 
pole is alluded to as a l:nown faft, and as fuch dated to that on fuch a fnppofilion, by the continued intenlrty l e ' t0 ^ 
the Royal Society.—8. Mr Miller, in his Gardener’s ol the cold, and the accumulation cf fnow and frozen n-oz-a. 
Diftionary, mentions the voyage of one Captain John- vapour, this cake cf ice muft have been increafmg in 
fon, who reached 88 degrees of latitude. Mr Barring- thicknefs fince the creation, or at lead fince the deluge ; 
ton was at pains to find a full account of this voyage ; fo that now it muft be equal in height to the higheft 
but met only with the following paliage in Buffon’s mountains in the world, and be vifible at agreat difUnce. 

Natural Hiftory, which he takes to be a confirmation Befides, the pieces broken off from the fides of fuch an 
of it. “ I have been a (hired by perfons of credit, that immenfe mountain muft be much thicker than any ice 
an IJnglilh captain, whole name was Monfon, inftead of that is met with in the northern ocean ; none of which is 
forking a paffage to China bttvveen the northern coun- above two yards in height above the furface of the w-t- 
trles, had dire tied his courfe to the pole, and had ap- ter, thofe immenfe pieces called ice-mountains being al- 
proached it within two degrees, where there was an ways formed on land. 

open fea, without any ice.” Here he thinks that Mr Again, thefyftemof nature is fo formed, that all paws 
Buffon has ml (taken Johnfon for Monfon.—-9. A map of the earth are expofed for the fame length of time, or 
o( the northern hemifphere, publilhed at Berlin (under nearly fo, throughout the year to the rays of the (urn 
the direftian of the Academy of Sciences and Belles But, by reafon of the fpheroidal figure of the terraque- 
Lettres), places a fhip at the pole, as having arrived ous globe, the poles and polar regions enjoy the fun 
there according to the Dutch accounts.—10. Moxon, -fomewhat longer than others; and hence the Dutch 
hydrographer to Charles II. gives an account of a Dutch who wintered in Nova Zembla in 1672 faw the fun a 
fillip having been two degrees beyond the pole, which fortnight fooner than they ought to have done by aftro- 
was much relied on by Wood. This veffel found the nomical calculations. By reafon of this flatnefs about 
Weather as warm there as at Amfterdam. the poles, too, the fun not only ftiines for a greater fpace 

Befides thefe, there are a great number of other tef- of time on thefe inhofpitable regions, but with lefs ob- 
timonies of (hips which have reached the lat. of 81, 82, liquity in the fummer-time, and hence the effect of his 
S3, 84 (a),&c. ; from all which our author concludes, rays muft be the greater. Now Mr Barrington confiders 
that if the voyage is attempted at a proper time of the it is an abfurd fuppofition, that this glorious luminary- 
year, there would not be any great difficulty of reaching ftiould ftiine for fix months on a cake of barren ice where 
the pole. Thofe vaft pieces of ice which commonly there is neither animal nor vegetable. He fays that the 
obftruft the navigators, he thinks, proceed from the polar ftas are affigned by nature as the habitation of the 
mouths of the great Afiatic rivers which run northward whales, the largeft animals in the creation ; but if the 
into the frozen ocean, and are driven eaftward and weft- greateft part of the polar fias are for ever covered with 
ward by the currents. But though we ftiould fuppofe an impenetrable cake of ice, thefe huge animals will be 
them to come direftly from the pole, ftill our author confined within very narrow bounds; for they cannor. 
thinks that this affords an Undeniable proof that the fobfift without frequently coming to the top of the 
pole itfelf is free from ice; becaufe, when the pieces water to breathe. 

leave it, and come to the fouthward, it is impoflible Laftly, the quantity of water frozen by different de- Quantity 
that they can at the fame time accumulate at the pole. grees of cold is by no means direftly in proportion to of”ice 

Q_q 2 the firmed is 

not alwayi 

-*-*- 1 --—---—--—--— in propor¬ 
tion to tli* 

(a) See M. Bauche’s Ohfervations on the North dr Ice Sea, where he gives an account of various attempts degree of 
taade to reach the pole, from which he is convinced that the fea is there open, and that the thifig is prafticable. co ‘d- 
M. de Pages, in his Travels, Voi. III. informs us, that he wifiied to take a voyage to the north feas, for the 
purpofe of bringing under one view the various obftacles from the ice, which have impeded the refearches of 
navigators in thofe feas ; and for this purpofe he was prepared to continue his voyage to as high a latitude as 
pofiiblc, and that he m'ght be able to fay whether any land aftually exifts north from the coaft of Greenland. 

He failed without any encouragement from his court (Trance) on the ifitli of April 1776 from the Texel, in 
a Dutch veffel bound to Spitfoergen. On the 16th of May (he was a little way north of 81 the higheft lati¬ 
tude fhe reached. 

“Being now (fays the author) lefs than 180 leagues from the pole, the idea of fofmall a difiance ferved 
effeftually to awaken my curiofity. Had I been able to infpire my fellow-voyagers with font intents fimilar-t to 
mv own, the winds and currents which at this moment carried Us fall towards the pole, a region hitherto deemed 
jftifacceffible to the eye of mortals, would have been faluted with acclamations of joy. This quarter, however, fe 
hot the mod eligible for fuch an enterprize : here the fea lying in the vicinity of thofe banks, of ice,So fiequent 
a little farther to the weft, is much too confined. Neverthelefs, when I confider the very changeable nature 
■of the flioals under Whatever form, even in their mod crowded ahd compact (late ; their conftant changes and 
eoncufllohs which break and detach them from orie another, and the various expedients that may be employed 
for freeing the fhip from confinement, as well as for obviating impending, danger—I am far from viewing a voy¬ 
age to the pole as a chimerical idea.” 
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. tlie intensity of the cold, but likewise to the duration hemifphere which is quite otherwife in the fouthern, Pole, 

of it. Thus, large bodies of water are never frozen in from reafons not yet known or difeovered by us; or we 
any temperature of fiioTt duration, though (hallow bo- muft think that Crantz and others are miltaken, who 
dies often are. Our author obferves, that as much of fuppofe the ice floating in the ocean to be fait. ^ 

a given mafs of water was frozen in five hours of a tem- “ The next remark is, That fait water does not freeze 

perature 12 0 below the freezing point, as was frozen in at all; or if it does, it contains briny particles. M. de 
one hour of the temperature 50° below it; and that Buffon tells us, « that the fea between Nova Zembla 
long duration of the temperature between 20 and 32 and Spitzbergen, under the 79 0 north latitude, does not 
is, with regard to the congelation of water, equivalent freeze, as it is there confiderably broad: and that it 
to intenfity of cold fuch as is marked o and below o in is not to be apprehended to find the fea frozen not even 
Fahrenheit, butoffhort duration. See Cold and Con- under the pole itfelf; for inded there is no example of 
x6 gelation. having ever found a fea wholly frozen over, and at a 

Mr tforf- On the other hand, MrForfter, in his Obfervations, confiderable diftance from the (bores; that the only in¬ 
ter’s argil- takes the contrary fide of the quelfion with no little (lance of a fea entirely frozen is that of the Black Sea, 
vehemence. “I know (fays he) that M. de Buffon, which is narrow and not very fait, and receives a great 
pnfliMHty Ldmonofof, and Crantz, were of opinion, that the ice many rivers coming from northern regions, and bribing 
of reach- found in the ocean is formed near the lands only from down ice that this fea therefore fometimes freezes to fuch 

ing the the frefii water and ice carried down into the fea by the a degree, that its whole furface is congealed to a confider- 

pole. many rivers in Siberia, Hudfon’s Bay, &c.; and there- able thicknefs ; and, if the hiftorians are to be credited, 
fore, when we fell in with fuch quantities of ice in De- was frozen, in the reign of the emperor Conftantine 
cemberi772, I expeffed we (hould foon meet with the Copronymus, 30 ells thick, not including 20 ells of (now 
land from whence thefe ice maffes had been detached, which was lying on the ice. This faff, continues M. de 
But being difappointed in the difeovery of this land, Buffon, feems to be exaggerated: but it is true, how- 
though we penetrated beyond the 67° twice, and once ever, that it freezes almoft every winfer; whilft the 
beyond 71 0 , fouth latitude, and having befides fome high feas which are 1000 leagues nearer towards the 
t 5 ther doubts concerning the exillence of-the pretended pole do not freeze; which can have no other caufe 
fouthern continent, I thought it neceffary to inquire than the difference in faltnefs, and the little quantity of 
what reafons chiefly induced the above authors to form ice carried out by rivers, if compared to the enormous 
the opinion that the ice floating in the ocean muft be quantity of ice which the rivers convey into the Black 
formed near land, or that an auftral land is abfolutely Sea.’ M. de Buffon is not miftaken when he mentions 
fequifite for that purpofe ; and having looked for their that the Black Sea frequently freezes. Strabo informs 
arguments, I find they amount chiefly to this : 1 That us, that the people near the Bofphorus Gimmerius paft 
the ice floating in the ocean is all fre(h : that fait water this fea in carts from Panticapasum to Phanagorea; and 
does not freeze at all; or if it does, it contains briny that Neoptolemus, a general of Mithridates Eupator, 
particles. They infer from thence, that the ice in the won a battle with his cavalry on the ice on the very 
ocean Cannot be formed in the fea far from any land, fpot where he gained a naval victory in the fummer. 
there mu(l-therefore exift auftral lands; becaufe, in or- Marcellinus Comes relates, that under the confulflfip of 
der to form an idea of the original of the great ice-maffes Vincentius and Fravita, in the year 401 after Chrift the 
agreeably to what is obferved in the northern hemifphere, whole furface of the Pontus was covered with ice and 
they find that the fir ft point for fixing the high ice- that the ice in fpring was carried through the Propontis, 
i(lands is the land ; and, fecondly, ‘ that the great quan- during 30 days,like mountains. Zonaras mentions the fea 
tfity of fiat ice is brought down the rivers.’ I have im- between Conftantinople and Scutari frozen to fuch a de- 
partially and carefully confidered and examined thefe gree in the reign of Conftantine Copronymus, that even 
arguments, and compared every circwmftance with what loaded carts paffed over it. The prince Demetrius Cante-" 
we faw in the high fouthern latitude, and with other mir obferves, that in the year 1620-1 there happened fo 
known faffs ; and will here infert the refult of all my intenfe a froft, that the people walked over the ice from 
inquiries on this fubjeff. Conftantinople to Ukodar. All-thefe inflances confirm 

“ Firft, they obferve the ice floating in the ocean to M. de Buffon’s affertion. But as this great natural 
yield, by melting, frefii water: which I believe to be hiftorian fays that the Black Sea is the only inftance 
true. However, hitherto 'it has by no means .been ge- of a fea being entirely frozen (b), I muft beg leaVe to 
.nerally allowed to be frefli: for Crantz (ays exprefsjy, diffent from him ; for it is equally well attefted that the 
that ‘ the flat pieces (forming what they call the ice- Baltic is fometimes entirely frozen, according to Cafpar 
fields) are fait, becaufe they were congealed from fea- Schutz’s account. In the year 1426, the winter was 
water.’ The ice taken up by us for watering the (hip fo fevere, that people travelled over the ice acrofs the 
was.of all kinds, and neverthelefs we found it conftantly Baltic from Dantzic to Lubeck ; and the fea was like- 
frefti: Which proves, either that the principle of ana- wife paffable from Denmark to Meeklenburgh : and in 
logy cannot be applied indifcriminately in both hemi- the year 1459*6 whole Baltic was entirely frozen, fo 
fpheres; and that one thing may be true in the northern that perfons travelled, both on foot and on horfeback, 

over 


(b) In the year 860 the Mediterranean was covered with ice, fo that people travelled in carts andhorfes acrofs 
the Ionian Sea to Venice ; (Hernvznnus Contra 3 us ap. Pijlor. Script, t. ii. p. 236.) And in 1234 the Mediter¬ 
ranean was again thus frozen, that the Venetian merchants travelled over the ice with their xnerchandife to what 
place they chcfe; Matth. Paris, p. 78. 
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over Ice from Denmark to the Vendick Hans-towns, 
called Lubxk, IViftnar , Rojlock, and Strafuncl , which 
. had never happened before ; people likewife travelled 
acrofs the Baltic over ice from Reval in Eftland to 
Denmark and to Sweden, and back again, without the 
lead danger (c). But according to Sxmund Frode, 
even the great German Ocean between Denmark and 
Norway was frozen in the year 1048, fo that the wolves 
frequently ran over the ice from one country to the 
other. The great northern ocean is likewife mod cer¬ 
tainly fometimes frozen to a great didance from any 
land : for Muller relates, that in the year 1715 a Cof- 
fack called Markoff, with fome other perfons, was fent 
by the Ruffian government to explore the north fea; 
but finding it next to impoffible to make any progrefs 
during dimmer on account of the vad quantities of ice 
commonly filling this ocean, he at lad determined to 
try the experiment during winter. He therefore took 
feveral fledges drawn according to the cuflom of the 
Country by dogs, which commonly go about 80 or 100 
verds per day, 105 of which make a degree; and on 
March the 15th, old ftyle, with this caravan of nine 
perfons, he left the fliores of Siberia at the mouth of the 
river Yana^under the 71 0 of north latitude, and pro¬ 
ceeded for feven days together northward, fo that he 
had reached at lead the 77? or 78° north latitude, when 
he was flopped by the ice, which there began to appear 
in the fliape of prodigious mountains. He climbed up 
to the top of fome of thefe ice-mountains: but feeing 
from thence no land, nor any thing except ice as far 
as the eye could reach, and having befides no more food 
for his dogs left, he thought it very neceflary to return; 
which he with great difficulty performed, on April the 
3d, as feveral of the dogs, which had periflied for want, 
were employed to fupport thofe that remained alive. 
Thefe fadts, I believe, will convince the unprejudiced 
reader, that there are other feas befides the Black Sea 
which really do freeze in winter, and that the ice carried 
down the rivers could not at lead freeze the German 
Ocean between Norway and Denmark, becaufe the 
rivers there are fo fmall, and bear a very inconfiderable 
proportion to the immenfe ocean, which, according to 
experiments made by Mr Wilke, is very fait, though 
near the land, in the Swedifh harbour of Landfcrona. 


“ Now, if fix or feven degrees of latitude, containing 
from 360 to 420 fea-miles, are not to be reckoned a 
great didance from the land, I do not know in what 
manner to argue, becaufe no didance whatfoever will 
be reckoned far from any land. Nay, if the Coffack 
Markoff, being mounted on one of the highed ice- 
mountains, may be allowed to fee at lead to the didance 
of 20 leagues, the extent alluded to above mud then 
be increafed to 480 Englifh fea-miles; which certainly 
is very confiderable, and makes it more than probable 
that the ocean is frozen in winter, in high northern lati¬ 
tudes, even as far as the pole. Befides, it invalidates 
the argument which thefe gentlemen wiffi to infer from 
thence that the ocean dees not freeze in high latitudes, efpe- 
cially where there is a confiderable broad Jea; for we hare 
fliown indances to the contrary. 

“ But M. de Buffon fpeaks of ice carried down the 
rivers into the northern ocean,, and forming there thefe 
immenfe quantities of ice. ‘ And in cafe, faye he, we 
would fuppofe, againd all probability, that at the pole 
it could be fo cold as to congeal the furface of the fea, 
it-would remain equally incomprehenfible how thefe 
enormous floating ice-maffes could be formed if they 
had not land for a point to fix on, and from whence 
they are fevered by the heat of the fun. The two {hips 
which the India Company fent in 1739 upon the dis¬ 
covery of the audra-1 lands, found ice in 47 0 or 48° 
fouth latitude, but at no great diftance from land; which 
they difeovered, without being able to approach it. 
This ice, therefore, mud have come from the interior 
parts of the lands near the fouth pole; and we mud 
conjefture, that it follows the courfe of feveral large 
rivers, wafliing thefe unknown lands, in the fame man¬ 
ner as the rivers Oby, the Yenifea, and the other great 
rivers which fall into the northern fea, carry the ice- 
maffes, which flop up the flraits of Waigats for the 
greater part of the year, and render the Tartarian fea 
inatceffible upon this courfe/ Before we can allow the 
analogy between the rivers Oby, Yenifea, and the red 
which fall into the northern ocean, and thofe coming 
from the interior parts of the auflral lands, let us com¬ 
pare the fituation of both countries, fuppofing the 
audral lands really to exid. The Oby, Yenifea, and 
the red of the Siberian rivers, falling down into the 

northern 


(c) In 1296 the Baltic was frozen from Gothland to Sweden. (Incerti aulioris Annales Denor. in Wfphalli 
monument. Cimbr. t. i. p. 1392. 

In 1306 the Baltic was, during fourteen weeks, covered with ice between all the Danifli and Swedifli iflands. 
(Ludwig, reliqu'tee, MSS, t. ix. p. 170.) 

In 1323 there was a road for foot-paffengers and horfemen over the ice on the Baltic during fix weeks. 
(id. ibid.) 

In 1349, people walking over the ice from Stralfund to Denmark. (Incerti au£l. cit. ap. Ludwig, t. ix. p. 181.) 

In 1408 the whole fea between Gothland and Oeland, and likewife between Rodock and Gezoer, was frozen. 
(id. ibid.) ' 

In. 1423 the ice bore riding from Pruffia to Lubec. (Crantzii Vandal. 1 . x. c. 40.) The whole fea was cover¬ 
ed with ice from Mecklenburg to Denmark. (Inceri. audt. ap. Ludwig, t. ix. p. 125.) 

In 1461 (fays Nickol. Marfchallus in Annul. Herul. ap. Wejlphal. t. i. p. 261.) Tanta erat hyems, ut concreto 
gelu oceano plauflris millia paffuum fupra CCC merces ad ultimam Thylen (Iceland) et Orcades veherentur 
e Germania tota pene bruma. 

In 1545 the fea_ between Rodock and Denmark, and likewife between Fionia and Sealand, was thus frozen, 
that the people travelled over the ice on foot, with fledges to which horfes and oxen were put. (Anonym, ap, 
Ludwig, t. ix. p. 176.) 

In 1294 the Cattegat or fea between Norway and Denmark was frozen; that from Oxflo in Norway, they 
could travel on it to Jutland, (Strelow Chron. Jutkilaud, p. 148.) 
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northern ocean, have their fources in 48° and 50° north 
latitude, where the climate is mild and capable of pro¬ 
ducing com of all kinds. All the rivers of this great 
continent increafing, thefe great rivers have likewife their 
fources in mild and temperate climates, and the main 
direction of their courfe is from fouth to north ; and 
the coait of the northern ocean, not reckoning its (inu- 
ohties, runs in general wed and eaft. Thefmall rivers 
which are formed in high latitudes have, properly fpeak- 
ing, no fources, no fprings, but carry off only the wa¬ 
ters generated by the melting of fnow in fpring, and by 
the fall of rain in the fhort dimmer, and are for the 
greated part dry in autumn. And the reafon of this 
phenomenon is obvious, after confidering the conditu- 
tion of the earth in thofe high northern climates. At 
Yakutfk, in about 62° north latitude, the fo ; l is eter¬ 
nally frozen, even in the height of dimmer, at the depth 
of three feet from the furnace. In the years 1685 and 
f 686, an attempt was made to dig a well; and a man, 
by greatand indefatigable labour, continued during two 
fummer-feafons, and fucceeded fo far in this laborious 
talk, that he at lad reached the depth of 91 feet; but 
the whole earth at this depth was frozen, and he met 
with no water; which forced him to defid from fo fruit- 
lefs an attempt. And it is eafy to infer from hence 
how impodible it is that fprings fhould be formed ill the 
Womb of an eternally frozen foil. 

“ The argument, therefore, is now reduced to this, 

'That fait water does not freeze at all; or, if it does, the 
ice contains briny particles, But we have already 

produced nUmberlefs indances, that the fea does 
freeze; nay, Crantz allows, that the fiat pieces of ice 
are fall, lecanfe they were congealed frotn fea-water « We 
beg leave to add a few decidve facts relative to the free¬ 
zing of the fea. Barentz obferves in the year 1596, 
September the 16th, the fea froze two lingers thick, 
and next night the ice was as thick again. This hap¬ 
pened in the fnidd of September; what effed then 
inuft the intenfe frod of a night in January not pro¬ 
duce ? When Captain James wintered in Carleton’s 
Ids, the fea froze in the middle of December 1631. 
It remains, therefore, only to examine, whether the 
ice formed in the fea mud neceffarily contain briny 
particles. And here I find myfelf ill a very difagree- 
able dilemma; for during the intenfe frod of the win¬ 
ter in 1776, two fets of experiments were made on the 
freezing of fea-water, and publifhed, contradiding one 
another al'mod in every material point. The one by 
iMr Edward Nairne F. R. S. an ingenious and accurate 
oblerver; the other by Dr Higgins, who reads lec¬ 
tures onchemidry and natural philofcphy, and confe- 
qnently mud be fuppofed to be well acquainted with 
the fubjed. I will therefore dill venture to confider 
the quedion as undecided by thefe experiments, and 
content myfelf with making a few obfervations on 
them : but previoufly I beg leave to make this gene¬ 
ral remark, that thofe who are v/ell acquainted with 
mechanics, chemidry, natural philofophy, and the va- 
ious arts which require a nice obfervation of minute 
circumdances, need not be informed, that an experi¬ 
ment or machine fucceeds often very well when made 


upon a fmaller fcale, but will not anfwer if undertaken Pair, 
at large ; and vice verft , machines and experiments y “ —v * 
executed upon a fmallfcale will not produce the effedt 
which they certainly have when made in a metre enlar¬ 
ged manner. A few years ago an experiment made 
on the dyeing of fcavlet, did not fucceed when under¬ 
taken on a fmall fcale, whereas it produced the defired 
effedt when tried at a dyer’s houfe with the large ap- 
-paratus ; and it evidently confirms the above affertion, 
winch I think I have a right to apply to the 'freezing 
of falt-water. It is therefore probable, that the ice 
formed in tile ocean at large, in a higher latitude, and 
in a more intenfe degree of cold, whereof we have no 
idea here, may become folid, and free from any briny 
particles, though a few experiments made by Dr 
Higgins, in his houfe, on the freezing of falt-water, 
produced only a loofe fpongy ice filled with briny par¬ 
ticles. !g 

“ The ice formed of fea-water by Mr Nairne was Refulr of 
very hard, 3 i inches long, and 2 inches in diameter: Mr Nairn’s 
it follows from thence, that the waffling the outfide of ex P en " 
this ice in freff water, could not affed the infide of a 
hard piece of ice. This ice when melted yielded freff j e( a, 
water, which was fpecifically lighter than water which 
was a mixture of rain and fnow-water, and next in 
lightnefs to diPci’led water. Had the ice thus obtain¬ 
ed not been frefh, the refiduum of the fea-u T ater, af¬ 
ter this ice had been taken out, could not have been 
fpecifically heavier than fea-water, which, however, 
was the cafe in Mr Nairne’s experiment. It feems, 
therefore, in my opinion, evident from hence, that 
falt-water does freeze, and has no other briny par¬ 
ticles than what adhere to its outfide. All this per- 
fedly agrees with the curious fad related by Mr A- 
danfon (n)ywho had brought to Francetw© bottles of 
fea-water, taken up in different parts of the ocean, in 
order to examine it, and to compate its faltnefs, when 
more at leifure; but both the battles containing tire 
falt-water were burft by being frozen, and the water 
produced from melting the ice proved perfedtly frefh. 

This fad is fo fairly dated, and fo very natural, that 
1 cannot conceive it is neceffary to fuppofe, with¬ 
out the lead foundation for it, that the bottles were chan¬ 
ged, or that Mr Adanfoti does not mention the circumfianie 
by which the fea-water was thus altered upon its being dif- 
foived: for as he exprefsly obferves the bottles to have 
been burfir, it is obvious that the concentrated briny 
parts ran out, and were entirely drained from the ice, 

V'hich was formed of the frefh water only. 

“ The ice formed by Dr Higgins from fea-water, 
confified of thin laminse, adhering to each other wtrally. 

Dr Higgins took , out the frozen ice from the veffels 
wherein he expofed the fea-water, and continued to do 
fo till the remaining concentrated fea-water began to 
form cryftals of fea-falt. Both thefe experiments, there¬ 
fore, by no means prove what the Dodor intended t© 
infer from thence; for it was wrong to take out fuch 
ice, which only confified of thin lertnitta, adhering to-each 
other weakly. Had he waited with patience, he would 
have obtained a hard ice as well as Mr Nairne, which 
by a more perfed congelation, Would have -excluded 


(b) Second Supplement to die Probability of reaching the North Pole, p. 119. 
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the briny particles intercepted between the thin lamina, 
adhering to each other < weakly; and would Lave cotmedt- 
ed the lamince, by others formed by frelh water. The 
Dodlor found afterwards, it is true, thicker and fome- 
what more folid ice : but the fea-water had already been 
fp much concentrated by repeated congelations, that it 
is no wonder the ice formed in it became at lad: brack- 
ifli: it fliould feem, then, that no concludve arguments 
can be drawn from thefe experiments. 

“ There are two other objections agaisft the for¬ 
mation of the ice in the great ocean. The firjl is taken 
from the immenfe bulk and fize of the ice maffes form- 


of feveral yards in thicknefs, which grow more and 
more compadt, and by thaws and rain are formed in¬ 
to folid ice, which increafe the flupendous dze of the 
floating ice mountains. 

“ The fecund objection againd the freezing of the 
ocean into fuch icc as is found floating in it, is taken 
from the opacity of ice formed in fait water ; becaufe 
the larged maffes are commonly tranfparent like cry- 
dal, with a fine blue tint, caufed by the reflection of 
the fea. This argument is very fpeciou?, and might 
be deemed unanfwerablc by thofe who are not ufed to 
cold winters and their cifedts. But whofoever has 



ed in the ocean, which is the deepej} mefs of water we fpent feveial winters in countries which are fubjcct to 
know of. But it has been experimentally proved, that in intenfe froffi;, will find nothing extraordinary or diffi- 
the midd of dimmer, in the latitudes of 55 0 ,55 0 26',and cult in this argument : for it is a well-known fact in 
64® fouth, at ioc fathoms depth, the thermometer hood cold countries, that the ice which covers their lakes 
at 34°, 34®i and 32°; and that in all indances, the dif- and rivers is often opaque, efpecially when the frod 
ference between the. temperature at top and 100 fa- fets in, accompanied by a falloffnow; for, in thofe 
thorns depth never exceeded four degrees of Faliren- indances, the ice looks, before it hardens, like a dough 
heit’s thermometer, or that the temperature of the air or pade, and when congealed it is opaque and white ; 
did not differ five degrees from that of the ocean at however, in fpring, a rain and the thaw', followed by 
100 fathom deep. If we now add to this, that be- frofiy nights, change the opacity and colour of the ice, 
yond the 71° fouth the temperature of the air and and make it quite tranfparent and colourlefs like a cry- 
ocean mud be dill colder, and that the rigours of an an- dal: but, in cafe the thaw continues, and it ceaies 
tardtic winter are certainly more than fufficient to cool entirely to freeze, the fame tranfparent ice becomes 
the ocean to 28°4, which is requilite for congealing foft and porous, and turns again entirely opaque. This 
the aqueous particles in it; if we moreover confider, I believe may be applicable to the ice feen by us in 
that thefe fevere frods are continued during fix or eight the ocean. The field-ice was commonly opaque ; fome 
months of the year, we may eadly conceive that there of the large maffes, probably drenched by rain, and fro- 
is time enough to congeal large and extenfive maffes of zen again, were tranfparent and pellucid; but the fmall 
ice. But it is likewife certain, that there is more than fragments of loofe ice, formed by the decay' of the large 
one w 7 ay by which thofe immenfe ice maffes are formed, maffes, and loaked by long-continued rains, we found to 
We fuppofe very judly, that the ocean does freeze, ha- be porous, foft, aud opaque. 

ving produced fo many indances of it; we allow like- “ It is likewife urged as an argument againd the 
wife, that tire ice thus formed in a calm, perhaps does formation of ice in the ocean, that it always requires 
not exceed three or four yards in thicknefs;.a dorm land, in order to have a point upon which it may be 
probably often breaks fuch an ice-field, which Crantz fixed. Fil'd, I obferve, that in Mr Nairne’s experi- 
allovs to be 200 leagues one way and 80 the other; rnents, the ice was generated on the furface, and ivas 
the preffure of the broken fragments againd one ano- feen {hooting crydals downwards: which evidently' 
ther frequently fets one upon the ether piece, and they evinces, in my opinion, that ice is there formed or gc- 
freeze in that manner together; feveral fuch double nerated where the intenfed cold is; as the air fooner 
pieces, thrown by another preffure upon one another, cools the furface than the depth of the ocean, the ice 
form at lad large maffes of miles extent, and of 20, ihoots naturally downward?, and cools the ocean more 
40, 60, and more fathoms thicknefs, or cf a great and more, by which it is prepared for further conge- 
bulk or height. Martens, in his dc-fci iption of Spitz- lation. I fuppofe, however,'that this happens alw r ays 
bergen, remarks, that the pieces of ice caufe fo great during calms, which are not uncoir.m ni in high lati- 
a noife by their fhock, that the navigators in thofe re- tudes, as we experienced in the late expedition. N r r 
gions can only with difficulty hear the words of thofe does land feem abfolutely neceflary in order to fix the 
that fpeak ; and as the ice-pieces are thrown one upon ice ; for this may be done with as much cafe and pro- 
another, ice-mountains are formed by it. And 1 ob- priety to the large ice mountains which remain uncif- 
ferved very frequently, in the years 1772 and 1773, folved floating in the ocean in high latitudes; oritmay, 
when we were among the ice, maffes which had the perhaps, not be improper to fuppofe, that the whole 
moil evident marks of fuch a formation, being compo- polar region, from 8o° and upwards, in the fouthern 
fed of ftrata of fome feet in thicknefs. This is in fome hemifphere, temains a folid ice for feveral years toge- 
meafure confirmed by the ftate in which the Coffack ther, to which yearly a new circle of ice is added, and 
Markoff found the ice at the dillance of 420 miles north of which, however, part is broken off by the winds 
irom the Siberian coafts. The high maffes were not and the return of the mild feafon. Wherever the ice 
found formed, as is fufpedted in the Secondfupplement to floats in large mafi’es, and fometimes in compact bo- 
the probability of reaching the north pole , p. 143-145, near dies formed^ of an infinite number of fmall pieces, there 
the land, under the high cliffs, but far out at fea ; aud it is by no means difficult to freeze the whole into one 
when thefe ice mountains were climbed by Markoff, piece; for amongfl: the ice the wind has not a power- 
nothing but ice, and no veftiges of land, appeared as of raffing high and great waves. This circumftance 
far as the eye could reach. The high climates near was not entirely unknown to the ancients; and it is 
the'poles are likewife fubjedt to heavy falls of fnow, probable they acquired this information from the natives 
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of ancient Gaul, and from the Britons and other nor¬ 
thern nations, who fometimes undertook long voyages. 
The northern ocean was called by the ancients the fro- 
zen, the dead, the lazy, arid immoveable feci: fometimes 
they gave it the name mare cranium, the concrete fea, 
and morimarufa, the dead fea. And, what is very re¬ 
markable, in all the northern cold countries the frod 
fometimes is fo intenfe, that all the waters become fud- 
denly coagulated into a kind of pafte or dough, and 
thus at once congeal.” 

On this reafoning of Mr Fortier’s, however, we mud 
obferve, that it cannot poffibly invalidate any fail: which 
Mr Barrington has advanced. The bed conceited and 
mod plauhble theory in the world mud yield to expe¬ 
rience ; for this is in faff what mud judge all theories. 
Now, from what we have already related, itis demon- 
drated, that in the fpace between the mouths or the 
rivers Piafida and Chatanga more ice mud be formed, 
and more intenfe colds generated, than in any other 
part of the world ; conlequently, for a confiderable 
(pace, both on the ead and wed fide of that, the fea 
mud be more full of ice than any where elfe. Now, 
between thefe two rivers there is the promontory of 
Taimura, which runs out to the latitude of 78°, or near 
it, and which of neceffity mud obdrud the difperfion 
of the ice ; and that it adtually does fo is in fome de¬ 
gree probable ; becaufe in one of the Ruffian voyages 
abovementioned the eadern mouth of the Lena was 
quite free, when the wedern ones were entirely choaked 
up with ice. Now the mouth of the Yana lies feveral 
degrees to the eadward of the Lena : confequently, 
when the ice comes eadward from the cape of Taimura, 
it mud neceflaiily fill all that fea to the latitude of 78° 
and upwards; but the Coffack Markoff, if he pro¬ 
ceeded direftly north, could not be farther than the 
promontory of Taimura, and confequently dill enve¬ 
loped among the ice. Befides, we are certain, that the 
iea in 78° is not at all frozen into a folid cake in fome 
places, fince Lord Mulgrave, in 1773, reached Si 0 . 
Mr Forfter's argument, therefore, either proves nothing, 
or it proves too much. If it proves, that about the 
middle of the eadern continent the cold is fo intenfe 
that a fufficient quantity of ice is formed to obdrucl 
the navigation for feveral hundred miles round, this 
proves nothing; becaufe we knew before that this mud 
be the cafe : But if it proves, that the fea mud be un- 
navigable by reafon of ice all round the globe at 78° 
N. L. this is too much ; becaufe we certainly know, 
that in 1773 Lord Mulgrave reached the latitude of 81°. 
However, though it ihould be allowed that the fea 
is quite clear all the way to the pole, it mud be a 
very great uncertainty whether any diip could by that 
way reach the Ead Indies ; becaufe we know that it 
mull fail down between the continents of Afia and 
America, through that drait whofc mouth mud often 
be blocked up with ice driving eadward along the con¬ 
tinent of Alia. 

The fouth pole is dill more ir.accedible than the north 
pole ; for the ice is found in much lower fouthern than 
northern latitudes. Upon this Jfubjcdt M. Pages fpeaks 
thus: “ Having in former voyages (fays he) vifited 
many parts of the terraqueous globe in different lati¬ 
tudes, I had opportunities of acquiring a confiderable 
knowledge of climate in the torrid as well as in the tem¬ 
perate divifions of the earth. In a fubfequent voyage 


I made it my bufinefs to be equally well informed re- P«l<> 
fpefting the reputed inhofpitable genius of the South p 0 jJ m0 
Seas ; and upon my return from that expedition I en- 0 v L 
tertained not the fmalled doubt that there exids a pe-' 
culiar and perpetual rigour in the fouthern hemifphere.’ 

(See his ‘Travels round the World, v. iii. trandated from 
the French, and printed at London, 1792, for Murray.) 

This fuperior degree of cold has by many been fuppofed 
to proceed from a greater quantity of land about the 
fouth than the north pole * ; and the notion of a vad * See A _ 
continent in thefe regions prevailed almod univerfally, merica, 
infomuch that many have fought for it, but hitherto in n° 3— s, 
vain. See the articles Cook’s Difcoveries, n° 38—49. Cu0K 9 

and n 0 68. and 69. SourH-Sea, and Terra Aujlralis. r je B C °,)o\g 

Magnetic Pole. See Magnet, Magnetism, $ 4 - & c .' 
p. 432. and p. 441. and Variation. 

North Pole. See Pole. 

Pole-A xe, a fort of hatchet nearly refembling a 
battle-axe, having an handle about 15 inches in length, 
and being furnilhed with a fliarp point or claw, bending' 
downwards from the back of its head ; the blade where-' 
of is formed like that of any other hatchet. It is prin- 
cipally employed in fea-fights to cut away and dedroy 
the rigging of any adverfary who endeavours to board. 1 

Pole axes are alfo faid to have been fuccefsfully ufed 
on fome occafions in boarding an enemy, whofe fides 
were above thofe ot the boarder. This is executed by 
detaching feveral gangs to enter at different parts of the 
{hip’s length, at which time the pole-axes are forcibly 
driven into her fide, one above another, fo as to form 
a fort of fcaling-ladders. 

Pole Cat. See Mu stela. 

Pole Star. See Astronomy, n" 3. 17. and 39. 

POLEIN, in Englifh antiquity, is a fort of (hoe, 

(harp or picked at the point. This faflnon took its 
rife in the time of king William Rufus; and the picks 
were fo long, that they were tied up to the knees with 
filver or golden chains. They were forbidden by dat.' 
an. 4 Edw. IV. cap. Tunc fluxus crinium, tunc luxus 
vejlium, tunc ufus calceorum cum arcuatis aculeis inventus ejl. 

Maimed), in Will. ii. 

POLEMARCHUS was a magidrate at Athens, who 
had under his care all the drangers and fojourners in the 
city, over whom he had the fame authority that the 
archon had over the citizens. It was his duty to offer Potter's 
a folemn facrifice to Enyalus (faid to be the fame with Grecian 
Mars, though others will have it that he was only one of Antiquir 
his attendants),'and another to Diana,furnamed Aj-porsfa, ties * 
in honour of the famous patriot Harmodius. It was 
alfo his bufinefs to take care that the children of thofe 
that had lod their lives in the fervice of their country 
dtould be provided for out of the public treafury. 

POLEMICAL, in matters of literature, an apell.t- 
tion given to books of controverfy, efpecially thofe in 
divinity. 

POLEMO, who fucceeded Zenocrates in the di- 
reftion of the academy, was an Athenian of didin- 
guifhed birth, and in the earlier part of his- life a 
man of loofe morals. The manner in which he was 
reclaimed from the purfuit of infamous pleafures, and 
brought under the difeipline of philofophy, affords a. 
memorable example of the power of eloquence employed, 
in the caufe of virtue. His hjdory is thus related by 
Dr Enfield: “ As he was, one morning about the 
rifing of the fun, returning home from the revels of the 

night, 
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I'olcnio night clad in a loofe robe, crowned with garlands, 
II ftrongly perfumed, and intoxicated with wine, he parted 
I'olcnlurg . ^ f c }j ()0 i 0 f Xenocr ates, and faw him furrounded 
' with his difciples. Unable to relift fo fortunate an op¬ 
portunity of indulging his fportive humour, he rufhed 
without ceremony into the fchool, and took Ins place 
among the philofophers. The whole affembly was 
aftonilhed at this rude and indecent intrufion, and all 
but Xenocrates difcovered figns of refentment. Xeno- 
crates, however, preferved the perfedt command of his 
countenance ; and with great prefence of mind turned 
his difcourfe from the fubjeft on which he was treating 
to the topics of temperance and modefty, which he re¬ 
commended with fuch ftrength of argument, and energy 
of language, that Polemo w'as conftrained to yield to 
the force of conviction. Inftead of turning the philo- 
fopher and his doft-rine to ri ;icule, as he at firft intended, 
he became fenftble of the folly of his former condudl ; 
was heartily afhamed of the contemptible figure which 
he had made in fo refpedlable an affembly; took his 
garland from his head ; concealed his naked arm under 
his cloak ; affumed a fed-ite and thoughtful afpedl ; and, 
in fhort, refolved from that hour to relinquifh his licen¬ 
tious pleafures, and devote himfelf to the purfuit of 
wifdom. Thus was this young man, by the powerful 
energy of truth and eloquence, in an inftant converted 
from an infamous libertine to a refpedlable philofopher. 
In fuch a fudden change of charadter it is difficult to 
avoid pafflng from one extreme to another. Polemo, 
after his reformation, in order to brace up his mind to 
the tone of rigid virtue, conftantly pradtifed the fevereft 
aullerity and moft hardy fortitude. From the thirtieth 
year of his age to his death he drank nothing but water. 
When he fuffered violent pain, he fhowed no external 
fign of anguifh. In order to preferve his mind undif- 
turbed by paffion, he habituated himfelf to fpeak in an 
uniform tone of voice, without elevation or depreffion. 
The auflerity of his manners was, however, tempered 
with urbanity and generofity. He was fond of folitude, 
and palfed much of his time in a garden near his fchool. 
He died, at an advanced age, of a confumption. Of 
his tenets little is faid by the ancients, becaufe he ftridlly 
adhered to the dodtrine of Plato.” 

POLEMONIUM, Greek Valerian, or "Jacob's 
Ladder : A genus of the monogynia order, belonging 
to the pentandria clafs of plants; and in the natural 
method ranking under the 29th order, Campanacea. 
The corolla is quinquepartite ; the (lamina inferred into 
fbales which clofe the bottom of the corolla; the ftig- 
ma is trifid : the capfule bilocular fuperior. There are 
two fpecies, of which the moft remarkable is the cceru- 
leum, with an empalement longer than the flower. It 
grows naturally in fome places of England : however, 
its beauty has obtained it a place in the gardens. There 
are three varieties ; one with a white, another with a 
blue, and another with a variegated flower; alfo a kind 
with variegated leaves. They are eafily propagated by 
feeds ; but that kind with variegated leaves is preferved 
by parting its roots, becaufe the plants raifed from feeds 
would be apt to degenerate and become plain. 

POLEMOSCOPE, in optics, the fame with Opera- 
class. See Dioptrics, p. 37. col. i.par. 3. 

POLENBURG (Cornelius), an excellent painter 
of fittle landfcapes and, figures, was born at Utrecht in 
?586, and educated under Blomaert, whom he foon 
Vol, XV. 
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quitted to travel into Italy-, and ftudied for a long time IVc-on 
in Rome and Florence, where he formed a flyle cn- , II 
tirely new, which, though preferable to t! c Tl-’niilh, is 
unlike any Italian, except in bis having ad ,rned bis 
landfcapes with ruins. There is a varniflic-d fmootlvc-fs 
and finifliing in his pictures, that render them always 
pleafing, though Ample and too nearly refembiing one 
another. The Roman cardinals were charmed with 
the neatrefs of his works, as was alfo the great duke ; 
but could not retain him. He returned to Utrecht, 
and pleafed Rubens, who had fever.tl of his performance-. 

King Charles I. invited him to London, where he ge¬ 
nerally painted the figures in Steenwyck’s perfpeffives : 
but the king could not prevail on him to fix there; lhr 
after flaying only four years, ar.d being handfomely re¬ 
warded by his majefty for feveral pieces which he per¬ 
formed for him, he returned to Utrecht, and died 
there at the age of 74. His works are very fcarce and 
valuable. 

POLERON, one of the Banda or nutmeg iHands 
in the Eaft Indies. This was one of thofe fpice iflands 
which put themfelves under the protedlion of the Eng- 
lifh, and voluntarily acknowledged James I. king of 
England for their fovereign ; for which reafon the na¬ 
tives of this and the reft of the iflands were murdered 
or driven thence by the Dutch, together with the 
Englifh. 

POLESIA, a province of Poland, bounded by Po- 
lachio and Proper Lithuania on the north, and by Vol- 
hinia on the fouth. It is one of the palatinates of Li¬ 
thuania, and is commonly called Brefcia, and its capital 
is of this name. It is full of forefts and lakes. 

POLESINO-de-Ro Vigo, a province of Italy, in the 
republic of Venice, lying to the north of the river Po ; 
and bounded on that fide by the Paduan, on the fouth 
by the Ferrarefe, on the Eaft by Degado, and on the 
weft by the Veronefe. It is 45 miles in length, and 
17 in breadth, and is a fertile country. Rovigo is the 
capital. 

POLETiE were ten magiftrates of Athens, who, 
with three that had the management of money allowed 
for public fhows, were empowered to let out the tribute- 
money and other public revenues, and to fell confifcated 
eftates ; all which bargains were ratified by their pre- 
fident, or in his name. They were by their office alfo 
bound to convidt fuch as had not paid the tribute called 
and fell them in the market by audtion. The 
market where thefe wretches were fold was called 

7T«XHT«p/0V T8 /UtiTOIKIH* 

POLIANTHES, theTuEEROsE: A genus of the 
monogynia order, belonging to the hexandria clafs of 
plants; and in the natural method ranking under the 
1 othj order, Coronaria. The corolla is funnel-fhaped, 
incurvated, and equal; the filaments are inferted into 
the throat of the corolla; in the bottom cf which the 
germen is fituated. There is but one fpecies, confifting 
of fome varieties ; all of which being exotics of tender 
quality, require aid of artificial heat,, under fhelter of 
frames and glafles, &c. to bring them to flower in per- 
fedlion in cold countries. The polianthes, or tuberofe, 
hath an oblong, bulb-like, tuberous, white root; crown¬ 
ed with a few long very narrow leaves ; amidft them an 
upright, ftraight, firm ftem, three or four feet high, 
terminated by a long fpike of large white flowers ar¬ 
ranged alternately. The varieties are the common tu- 
R r berofe* 
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PoHanthes. berofe, with Angle flowers,—double-flowered,—dwarf- 
v v ‘ ftalked,—variegated-leaved. They all flower here in 

June, July, and Auguft : the flowers are funnel or bell 
ihaped ; garnifh the upper part of the Item in a long 
fpike, confiding of from 10 to 20 or more feparate in 
alternate arrangements, the lower flowers opening firft, 
which are fucceeded by thofe above, in regular order, 
making in the whole a moft beautiful appearance, highly 
enriched with a moft fragrant odour. The common 
fingle-flowered tuherofe is the fort the moft commonly 
cultivated, as it generally blows the moft freely, and 
poffeffes the fineft fragrance. The double-flowered 
kind alfo highly merits culture, as when it blows fair it 
makes a Angularly fine apppearance. The dwarf and 
the variegated kinds are inferior to the other two, but 
may be cultivated for variety. 

All the varieties being exotics from warm countries, 
although they are made to flower in great perfection in 
Britilh gardens by afliftance of hot-beds, they will not 
profper in the open ground, and do not increafe freely 
in England; fo that a fupply of the root? is imported 
thither annually from Genoa, and other parts of Italy, 
by moft of the eminent nurfery and feedimen, and the 
Italian warehoufe-keepers; generally arriving in Febru¬ 
ary or March, time enough for the enfuing fummer’s 
bloom ; and are fold commonly at the rate of twelve or 
fifteen {hillings per hundred, being careful always to 
procure as large roots as poflible, for on this depends 
the fuccefs of having a complete blow. They, requiring' 
artificial heat to blow them in cold countries, areplanted 
in pots, and plunged in a hot-bed, under a deep frame 
furnifhed wi h glafs lights; or placed in a hot-houfe, 
•where' they may be blowed to great perfection with 
little trouble. The principal feafon for planting them 
is March and April: obferving, however, that in order 
to continue a long fucceffion of the bloom, it is proper 
to make two or three different plantings, at about a 
month interval; one in March, another in April, and a 
third the beginning of May, whereby the blow may be 
continued from June until September; obferving, as 
above-mentioned, they may be flowered either by, aid of 
a common dung or bark hot-bed, or in a hot-houfe. 

With refpeCt to the propagation of thefe plants, it 
is principally by offsets of the roots. The blowing 
loots that are brought annually from abroad for fale are 
often furnifhed with offsets, which ought to be feparate J 
previous to planting. Thofe alfo that are planted 
in the gardens frequently.furnifh offsets fit for reparation 
in autumn when the leaves decay ; they mud then be 
preferved in fand all winter in a dry lheltered place ; 
and in the beginning of March, plant them either in 
a bed v of light dry earth m the full ground; or, to for¬ 
ward them as much as poflible, allow them a modgrate 
hot-bed ; and in either method indulge them with a 
flielter in cold weather, either of a frame and lights, or 
arched with hoops and occafionally matted; but let 
them enjoy the full air in all mild weather, giving alfo 
plenty of water in dry weather during the^feafon of 
their growth in fpring and fummer. Thus let them 
grow till their leaves again decay in autumn : then take 
them up, clean them from earth, and lay them in 
fand till fpring; at which time fuch roots as are 
large enough to blow may be planted and managed as 
already directed, and the fmaller roots planted again in 
a nurftry-bed, to have another year’s growth; after¬ 


wards plant them for flowering. The Egyptians put Policandr# 
the flowers of tuberofe into fweet oil; and by this „ B 
means give it a moft excellent flavour, icarce inferior . S nae *. 
to oil of jafmine. 

POLICANDRO, a Imall ifland in the Archipelago, 
feated between Milo and Morgo. It has no harbour, 
but has a town about three miles from the fhore near a 
huge rock. It is a ragged ftony ifland, but yields as 
much corn as is fufficient for the inhabitants, who con- 
fift of about 120 Greek families, all Chriftians. The 
only commodity is cotton ; of which they make napkins, 
a dozen of which are fold for a crown. E. Long. 35. 25. 

N. Lat. 36. 36. 

POLICASTRO, an epifcopal town of Italy, in the 
kingdom of Naples, and in the Hither Principato ; but 
now almoft in ruins, for which reafon the bilhop refides 
in another town. E. Long. 15. 46. N. Lat. 40. 26. 

POLICY, or Polity, in matters of government. 

See Polity. 

Policy of Infuran'ce, or AJfurance , of fhips, is a con¬ 
tract or convention, whereby a perfon takes upon hijii- 
felf the rifks of a fea-Voyage; obliging hiinfelf to make 
good the Ioffes and damages that may befitl the veffel, 
its equipage, tackle, victualling, lading, &c. either from, 
tempells, fhipwrecks, pirates, fire, war, reprifals, in part 
or in whole; in confideration of a certain fum of leven, 
eight, or ten per cent, more or lefs according to the riik 
run ; which fum is paid -down to the affurer hy the af- 
furee upon his iigning the policy. See Insurance. 

POLIDORO da Caravaggio, an eminent painter, 
born at Caravaggio in the Milanefe in 1492. He went, 
young to Rome, where he worked as a labourer in 
preparing ftucco for the painters ; and was fo animated 
by feeing them at work in the Vatican, that he folicited 
fome of them to teach him the rules of defigning. He 
attached himfelf particularly to Maturino, a young Flo¬ 
rentine ; and a fimilarity in talents and tafte producing 
a difinterefted affeCtion, they affociated like brothers, 
laboured together, and lived on one common purfe, un-. 
til the death of Maturino. He underftood andpraCtifed 
the chiaro-fcuro in a degree fuperior to any in the Ro¬ 
man fchool; and finifhed an incredible number of pictures, 
both in frefco and in oil, few of the public buildings at 
Rome being without fome of his paintings. Being 
obliged to fly from Rome when it was {formed and pil¬ 
laged, he retired to Medina, where he obtained a large 
fum of money with great reputation, by painting the 
triumphal arches for the reception of Charles V. after 
his victory at Tunis: and when he was preparing to 
return to Rome, he was murdered, for the fake of his ■ 
riches, by his Sicilian valet with other affaffins, in the. 
year 1543. 

POLIFOL 1 A. See Andromeda. 

PO.LTGNAC (Melchier de), an excellent French, 
genius and a cardinal, was born of an ancient and noble 
family at Puy, the capital of Velay, in 1662. He 
was fent by Louis XIV. ambaffador extraordinary to 
Poland, where, on the death of Sobieflri, he formed a 
project of procuring the election of the prince of Conti. 

But failing, he returned home under fome difgrace 
but when reftored to favour, he was fent to Rome as 
auditor of the Rota. He was plenipotentiary dming 
the congrefs at Utrecht, at which time ClemfSt I. ‘ 
created him a cardinal; and upon the acceffion of Louis 
XV. he was appointed to refide at Rome as minifter of 

France. 
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IV,; filer France. He remained there till the year 1732, and 
_ II died in the year 1741. He left behind him a MS. 

Foiitenefa. p 0em entitled Anti-Lucretius, feu Da Deo et Natura; 

the plan of which he is faid to have formed in Holland 
in a converfation with Mr Bayle. This celebrated poem 
was firft publifhed in the year 1749, and has fmee been 
feveral times printed in other countries befides France. 
He had been received into the French Academy in 1704, 
into the Academy of Sciences in 1715, into that of the 
Belles Lettres in 1717 : and he would have been an or¬ 
nament to any fociety, having all the accompli fitments 
of a man of parts and learning. 

POLISHER, or Burnisher, among mechanics, 
an indrument for poliihing and burnilhing things pro¬ 
per to take a polith. The gilders ufe an iron-pblilher 
to prepare their metals before gilding, and the blood- 
done to give them the bright polifh al ter gilding. 

The polifhers, among cutlers, are a kind of wooden 
wheels made of walnut-tree, about an inch thick, and 
of a diameter at pleafure, which arc turned round by a 
great wheel; upon thefe they fmooth and polifh their 
work with emery and putty. 

The polifhers for glafs confid of two pieces of wood 5 
the one flat, covered with old hat; the other long 
and half-round, faflened on the former, whofe edge 
it exceeds on both fides by fome inches, which ferves 
the workmen to take hold of, and to work backwards 
and forwards by. 

The poliihers ufed by fpeclacle-rnakers are pieces 
of wood a foot long, feven or eight inches broad, and 
an inch and a half thick, covered with old beaver hat, 
whereon they polifh the fhell and horn frames their fpec- 
tucle-glafles are to be fet in. 

POLISHING, in general, the operation of giving 
a glofs or luftre to certain lubdances, as metals, glafs, 
marble, &c. 

The operation of polifhing optic-glaffes, after being 
properly ground, is one of the mod difficult points of 
the whole procefs. . See Telescope. 

POLITENESS means elegance of manners or 
good breeding: Lord Cheftenielri calls it the art of 
pleating. It has alfo been called an artificial good na¬ 
ture; and indeed good nature is the foundation of 
true politenefs ; without which art will make but a 
very indifferent figure, and will generally defeat its 
own ends. “ Where compliance and alfent, caution 
* Dr Knox ant ^ candour, fays an elegant effayid*, ariie from a na- 
.tural tenderneis of difpoiition and foftneis of nature, 
as they fometimes do, they are almoft amiable and 
certainly excufable ; but as the effects of artifice, they 
mull be- ddpifed. The perfons who poffefs them are, 
indeed, often themfelves dupes of their own deceit, 
when they imagine others are deluded by it. For ex- 
ceffive art always betrays itfelf ; and many, who do not 
„ openly take notice of the deceiver,from motives of de¬ 
licacy and tendemefs for his character, fscretly deride 
and warmly refenthis ineffectual fubtiity.” 
f beauties “ True politenefs (fays another authorf) is that con- 
xi Hiftory. tinual attention which humanity inspires us with,both to 
pleafe others, and to avoid giving them offence. The 
furly plain-dealer exclaims loudly againft this virtue, and 
prefers his own (hocking bluntnefs and Gothic freedom. 
The courtier and fawning flatterer, on the contrary, frib- 
(litute in its place infipid compliments, cringings, and a 
jargon of unmeaning fentences. The one blames polite¬ 


nefs, becaufe he takes it for a vice; and the other is Politcnefit' 
the occafion of this, becaufe that which he p raft if; s ’ ' '"' J ' 

is really fo.” 

Both thefe characters aft from motives equally ab- 
furd, though not equally criminal. The conduct of die 
artful flatterer is guided by felf-love, while that of the 
plain-dealer is the effect of ignorance; for nothing is 
more certain, than that the defire of pleafing is found¬ 
ed on the mutual wants and the mutual willies of man¬ 
kind ; on the pleafure which we wifh to derive from fo¬ 
ciety, and the character which we wifh to acquire. 

Men having difeovered that it was neceffary and agree¬ 
able to unite for their common interefts, they have made 
la ws to reprefs the wicked, they have fettled the duties 
of focial life, and connected the idea of refpeCtability 
with the practice of thofe duties ; and after having 
preferibed the regulations neceffary to their common 
fafety, they have endeavoured to render their commerce 
with one another agreeable, by eftablifhing the rules of 
politenefs and good breeding. Indeed, as an elegant 
author already quoted remarks, the philofopher who, 
in the aufterity of his virtue, fhould condemn the art of 
pleafing as unworthy cultivation, would deferve little 
attention from mankind, and might be difmiffed to his 
folitary tub, like his brother Diogenes. It is the dic¬ 
tate of humanity, that we (hould endeavour to render 
ourfelves agreeable to thofe in whofe company we are 
deftined to travel in the journey of life. It is our in- 
terell, it is the fource of perpetual fatisfaCtion; it is 
one of our mod important duties -as men, and particu¬ 
larly required in the profeffer of Chridianity.” 

It is needlefs to particularize the motives which have 
induced men to praCtife the agreeable virtues; for* 
from whatever fource the defire of pleafing proceeds, it 
has always increafed in proportion to the general civili- . 
ration of mankind. In a rude date of fociety, pleafure - 
is limited in its fources and in its operation. When the 
wants of mankind, and the means of attaining them, are 
few, perional application is neceffary to gratify them, and 
it is generally fufficient; by which means an individual 
becomes more independent than can poffibly be the cafe 
in civilized life, and of courfe lefs difpofed to give or re¬ 
ceive affidance. Confined to the folitary wiih of furnilh- 
ing means for his own happinefs, he is little intent on the 
pleafnres of converfation arid fociety. His defire of com¬ 
munication is equal to the extent of his knowledge. But 
as form as the natural wants of life are filled up, we find 
unoccupied time, and we labour hard to make it pafs in 
an agreeable manner. It is then we perceive the advan¬ 
tage of poffeffxng a rational nature, and the delights of 
mutual intercourfe. When we confider fociety in that 
date of perfection which enables a great part of the 
members of it to purfue at leifure the pleafures of con¬ 
vention, we fhould expefi, both from the eafe of ac¬ 
quitting ourfelves to the futisfaClion of our affociates, 
and from the advantages arifing from this conduct, that 
the art of pleafing might be reduced to a few plain and 
Ample rules, and that thefe might be derived from a 
flight attention to general manners. 

The art of pleafing, in our intercourfe with -man¬ 
kind, is indeed fo Ample, that it requires nothing more 
than the conftant defire to pleafe in all our words and 
actions; and the practice of it can neither wound a 
man’s felf love, nor be prejudicial to his intereft in any 
poffible (ituation. 

R r 3 But 
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Politer,cfs. But though this Le certain, it is iloubtlcfs lefs attended 

“ v to than in reafon it ought to be. Each particular man 
is fo zealous to promote his own ends or his own pleafua-e, 
us to torget that his neighbour has claims- equal to his 
own ; that every man that enters into company gives 
up for the time a great many of his peculiar rights > and 
that he then forms part of ait affociation, met together 
net for the particular gratification of any cne, but for 
the purpofe of general fatisfaftiom. See Breeding, 
Conversation, and Good Manners. 

The qualities ellential in the art of pleading, are vir¬ 
tue, knowledge, and manners. All the virtues which 
term a good and refpedable character in a moral fenfe 
are ellential to the art of pleafing. This mud be an 
Cflahliihcd principle, becaufe it depends on the wants 
and mutual relations of fociety. In all affairs-of com¬ 
mon bufinefs, we delight in tranfading with men in 
whom we can place confidence, and in whom we find 
integrity ; but truth is fo naturally pleafing, and the 
common affairs of life are fo interwoven with focial in- 
tercourfe, that we derive abundantly more fatisfadion 
from an honed charader than from fpecious manners. 
“ Should you be fufpeded (fays Chederfield) of in- 
judice, malignity, perfidy, lying, &c. all the parts 
and knowledge of the world will never procure you 
edeem, friendfhip, and refped.” 

The fird of virtues in our commerce with the world, 
and the chief in giving pleafure to thofe with whom we 
a Ho ci ate, is inviolable fincerity of heart. We can ne¬ 
ver be too pundual in the mod fcrupulous tendernefs 
to our moral charader in this refped, nor too nicely af- 
feded. in prefervingour integrity. 

The peculiar modes, even of the faftiionable world, 
which are founded in diffimulation, and which on this 
account have induced feveral to recommend the prac¬ 
tice, would not prevent, a man of the highed integrity 
from being acceptable in the very beff company. Ac¬ 
knowledged fincerity gives the fame ornament to cha- 
rafter that modedy does to manners. It would abun¬ 
dantly atone for the want of ridiculous ceremony, or 
fade and unmeaning profeffions ; and it would in no re¬ 
fped diminifh the ludre of a noble air, or the perfection 
t f an elegant addrefs. 

If integrity be the foundation of that character which 
is mod generally acceptable, or which, in other words, 
pofl’elfes the power of pleafing in the highed degree* 
leu inanity and modedy are its highed ornaments. 

The whole art of pleafing, as far as the virtues are 
concerned, may be derived from the one or oilier of 
thefe fourccs. Kumar.ity comprehends the difplay of 
every thing amiable to others; modedy removes orfup- 
preffes every thing offenfive in ourfelves. 

This modedy., however, is not inconfident with firm- 
»efs and dignity of character : it arifes rather from 
the knowledge of our imperfection compared with a 
certain dandard, than from confcious ignorance of what 
we ought to kn >w. We mud therefore didinguifh be- 
t ween.'this modedy and what the French call mawvaife 
hot fc. The one is the auaffeded and unaffuraing prin¬ 
ciple which leads us to give preference to the merit of 
ethers, the other is the aukward ftrtvrgling of nature 
over her own infimities. The fird gives an additional 
ludre to every good quality ; while fome people, from 
feeling the .pain and inconveniency of the mauvafe 
honte, have rufhed into the-'Other extreme, and turned 
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impudent, as cowards femetimes glow defperale from Politeusft 
excefs.of danger. The medium between thefe two ex- ^—' 

tremes marks Out the well-bred man; he feels himfelf 
firm and eafy in all companies, is moded wdhout being 
bafliful, and deady without being impudent. 

A man poffeffing the amiable virtues is dill far!her 
prepared to pleafe, by having in his own mind a perpe¬ 
tual fund of fatisfaffion and entertainment. He is put 
to no trouble in concealing thoughts which it would be 
disgraceful to avow, and he is not anxious to difplay 
virtues which his daily converfation and his conftant 
looks fender vifible. 

The next ingredient in the art of pleafing, is to pof- 
fefs acorred and enlightened underilanding, and a fund 
of rational knowledge. With virtue and modedy we 
mud be able to entertain and inllrud thole with whom 
we affociate. 

The faculty of communicating ideas is peculiar to 
man, and the pleafure which he derives from the inter¬ 
change alone is one of the m-.ft. important of his blef- 
lings. Mankind are formed with numberlefs wants, and 
with a mutual power of affiding each other. It is a beau¬ 
tiful and happy part of the lame perfect plan, that they 
are likewife formed to delight in each other’s company, 
and in the mutual interchange of their thoughts. The 
different fpecies of communication, in a highly polifhed 
age, are as numerous as the different ranks, employ¬ 
ments, and occupations of men; and indeed the know¬ 
ledge which men wilh to communicate, takes its tinge 
from their peculiar profeffion or occupation. 

Thus commercial men delight to talk of their trade, 
and of the nature of public bulinefs; men of pleafures, 
who wilh merely to vary or quicken their amufements, 
are in converfation light, trifling, and infincere ; and 
the literati delight to dwell on new books, learned men, 
and important difeoveries in fcience or in arts. But as 
the different claffes of men will frequently meet toge¬ 
ther, all parties mult fo contrive matters, as to combine 
the ufeful and agreeable together, fo as to give the 
greateft delight at the time, and the greatqft pleafure 
on reflection. An attention to thefe principles would 
make the man of pleafure and the man of learning meet 
together on equal terms, and derive mutual advantage 
from their different qualifications. With due attention 
to fuch ideas, we proceed to mention the kinds of 
knowledge which are moll fitted for converfation. 

Thofe who wilh to pleafe Ihould particularly endea¬ 
vour to be informed in thofe points which moil gene¬ 
rally occur. An accurate cr extenfive knowledge on 
learned fubjeds is by no means fufficient: we mutt alfo 
have an accurate and extenfive knowledge of the com¬ 
mon occurrences of life. 

It is the knowledge of mankind, of governments, of 
hi (lory, of public character*, and of the fprings which 
put the great and the little actions of the world in 
motion, which give real pleafure and rational inilruc- 
tion. The knowledge which we communicate mufl 
in fome lhape be interefling to thofe to whom we com¬ 
municate it; of that nature, that the defire of recei¬ 
ving it may overbalance every kind of difguft, e: cited 
too often on the ilore of envy and fqli-love, againfi. 
thofe who happen to poflefs fuperior endowments, and 
at the fame time of that importance, as to elevate the 
thoughts fornewhat above the addons and the faults ol 
the narrow circle formed in our own immediate neigh 

bout hood;. 
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roSitenefs, bourlrood. Oil this account it is recommended by an 
' v author who fully knew mankind, as a maxim of great 
importance in the artot pleafmg, to be acquainted with 
the private character of thofe men who, from their fta- 
tion or their actions, are making a figure in the world. 
We naturally wilh to fee fuch men in their retired and 
undifguifed moments; and he who can gratify us is high¬ 
ly acceptable. Hiftory of all kinds, fitly introduced, 
and occafionally embellifhed with pleating, anecdotes, is 
a chief part of our entertainment in the intercoufe of 
life. This is receiving inftruClion, without exciting 
much envy ; it depends on memory, and memory is one 
of thofe talents the pofieffion of which we lead grudge 
to our neighbour. Our knowledge of hiftory, at the 
fame time, muft not appear in long and tedious details ; 
but in apt and well cliofen alluftons, calculated to illuf- 
trate the particular fubjeCt of converfation. But the 
knowledge moll neceffary is that of the human heart. 
This is acquired by conftant obfervation on the manners 
and maxims of the world, connected with that which 
paffes in our own minds. This leads us from the com¬ 
mon details of conduct, from flander and defamation, 
to the fources and principles of action, and enables us 
to enter into what may be called the philofophy of con¬ 
verfation. We may fee both the practicability of this 
kind of difeourfe, and the nature of it, in the following 
lines of Horace: 

Sermo oritur, non de villis domibufve alienis; 

Nec male necne Lepos faltet: fed quod magis ad nos 

Pertinet, & nefeire malum eft, agitamus: utrumne 

Divitiis homines, an fint virtute beati l 

Quidve ad amicitias, ufus reCtumne, trahat nos ? 

Et quse fit natura boni, fummumque quidejus ? &c. 

By this means conftant materials are fupplied for 
free, eafy, and fpirited communication. The reftraints 
which are impofedon mankind, either from what their 
own character may fuffer, or from the apprehenfion of 
giving ofFence to others, are entirely taken off, and they 
have a fufficient quantity of current coin for all the 
common purpofes of life. 

In addition to virtue and knowledge, which are the 
chief ingredients in the art of pleafing, we have to con- 
fider graceful and eafy manners. Lord Chefterfieid in¬ 
deed confiders thefe as the molt eflential and important 
part; as if the diamond received its wh le value from 
the polifh. But the ugh he is unqueftionably miftaken, 
there is yet a certain fweetnefs of manners which is 
particularly engaging in our commerce with the world. 
It is that which conllitutes the character which *he 
French, under the appellation of I’aimable, fo much talk 
of, and fo juftly value. This is not fo eaiily defetibed 
as felt. It is the compound refult < f different thinvs ; 
as complaifance, a flexibility, but not a fervility of man¬ 
ners, an air of foftnefs in the countenance, gefture, and 
expreffion, equally whether you concur or d-ffer with 
the perfon you convsrfe with. This is particularly to 
be ftudied when we are obliged to refufe a favour afked 
cf us, or to fay what in itfelf cannot be very agreeable 
to the perfor to whom we fay it. It is then the ne- 
ceffary gilding of a difagreeable pill. But this, which 
may be called the fuaviter in modo, would degenerate 
and fink into a mean and timid complailance and paf- 
fivenefs, if not fupported by firmutfs and dignity of 
character. Hence the Latin fentence,/v«'rfor in mbdo } 
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fortiter in re, becomes an ufeful and important maxim in Pu 
life. " 

Genuine eafy manners refult from a conftant atten¬ 
tion to the relations of perfons, things, time, and places. 
Were we to cnnverfe with one greatly oar fuperior, we 
are to be as eafy and unembarralfed as with our equals; 
hut yet every iook, word, and aCtion, ftiould imply, 
without any kind of fervile flattery, the greateft reipeCt. 

In mixed companies, with our equals, greater eafe and 
liberty are allowed ; but they too have their proper li¬ 
mits. There is a Ibcial refpect neceffary. Our words, 
geftures, and attitudes, have a greater degree of lati¬ 
tude though not an unbounded one. That-eafmef; 
of carriage and behaviour which is exceedingly enga¬ 
ging, widely differs from negliger.ee and inattention,, 
and by no means implies that one may do whatever he 
pleafes ; i r only means, that one is not to be ftiff, for¬ 
mal, and embarralfed, difconcerted and afliamed ; but it 
requires great attention to, and a fcrupulous obfervation 
of, what the French call les bienfeances ; a word which 
implies “ decorum, good-breeding, and propriety.’' 
Whatever we ought to do, is to be done with ealc and 
unconcern ; whatever is improper, muftnot be done at 
all. In mixed companies, alfo, different ages and fexes 
are to be differently addreffed. Although we are to 
be equally eafy with all, old age particularly requires 
to be treated with a degree of deference and regard. 

It is a good general rule, to accuftom ouifelves to have 
a kind feeling to every thing connected with man ; and 
when this is the cafe, we fhall feldom err in the appli¬ 
cation. Another important point in the bienfeances is, 
not to run our own prefent humour and difpofition in- 
difcriminately againft every body, but to obferve and 
ad pt theirs. And if we cannot command one prefent 
humour and difpofition, it is neceffary to Angle out 
thofe to ccnverfe wbh who happen to be in the hu¬ 
mour the ne.ireft to our own. Peremptorinefs and deci- 
fion, efpecially in young people, is contrary to the bien¬ 
feances : they ihould feldom feem to diffent, and always 
ufe fome foftening mitigating expreffion. 

There is a bienfeance alfo with regard to people of 
the lowed degree ; a gentleman obferves it with his 
footman, and even indeed with the beggar in the 
ftreet. He confiders them as objects of compaffion > 
not of infult; he fpeaks to neither in a harfh tone, but 
corrects the one coolly, and refufes the other with 
humanity. 

The following obfervations perhaps conta’n the fum 
of the art of pleafing : 

1. A fixed and habitual refolution of endeavouring 
to pleafe, is a circumftance which will feldom fail of ef¬ 
fect, and its effect will every day become more vifible 
as this habit increafes in ftrength. 

2. This refolution muft be regulated by a very confi-- 
derable degree of good fenfe. 

3. It is a maxim of almoft general application, that 
what pleafes us in another will alfo pleafe others .in us. 

4. A conftant and habitual attention to the different, 
difpolitions of mankind, to their ruling paffions, and to 
their peculiar oroccalion.il humours, isabfolutely necef¬ 
fary. ' 

5. A man who would pleafe, muft poffefs a firm, 
equal, and Heady temper. And, 

6. An eafy and graceful manner, as diftant from bath- 
fulnefs on the one hand as ftom impudence on the 

Other, 
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Politentfs, other. <! He who thinks himfelf fure of pleaflng (fays 

Polhiaa. Lord Chefterfield), and he who defpairs of it, are equal- 

" ly fure to fail.” And he is undoubtedly in the right. 

The one, by his afliiming vanity, is inattentive to the 
means of pleaflng ; and the other, from fear, is ren¬ 
dered incapable of employing them. 

A variety of excellent rules for acquiring politenefs, 
with ftridtures on particular.kinds of impo!itenefs,may be 
found in the SpeBator, Rambler , Idler , Lounger , Mirror , 
and other periodical works of that kind ; in Knox’s Ef- 
faysi and among Swift's Work’s; fee Good Manners. 
CheJIerfield’s Art of Pleafing, and his Letters, are alfo 
worthy of perufal, provided the reader be on his guard 
againft the infineerity and other vices wh'ch thofe books 
are calculated to infufe, and provided he always bears in 
mind what we have endeavoured to fhow in this article, 
that true politenefs does not confift in fpecious manners 
and a diffimulating addrefs, but that it muft always be 
founded on real worth and intrinfic virtue. 

POLITIAN (Angelo), was born at Monte Pul- 
ciano in Tufcany in 1454. He learned the Greek 
•tongue, of which he became a complete mafter, under 
Ahdronicus of Theffalonica. He is (aid to have written 
verfes both in Greek and Latin when he was not more 
than 12 years of age. He ftudied alfo the Platonic 
philofophy under Marfilius Finicus, and that of Ari- 
ftotle under Argyropylus. He was one of the moll 
learned and polite writers of his time. The firft work- 
which gained him a reputation was a poem on the 
tournament of Julian de Medicis. The account he 
wrote fome time after of the confpiracy of the Pazzi’s 
was very much efteemed. He wrote many other pieces' 
which have merited approbation ; and had he lived 
longer, he would have enriched the republic of letters 
with many excellent works ; but he died at the age 
of 40 years. His morals anfwered the homelinefs of 
his face rather than the beauty of his genius; for 
•Paul Jovius informs us, that “ he was a man of auk ward 
and perverfe manners, of a countenance by no means 
open and liberal, a nofe remarkably large, and fquinting 
eyes. He was crafty, fatirical, and full of inward ma¬ 
lice ; for his Cendant way was, tofneerand ridicule the 
produftions of other men, and never to allow any criti- 
cifm, however jufl, upon his own.” 

He was, neverthelefs, as all acknowledge, a man 
of mod: confummate erudition ; and not only fo, but a 
■ very polite and elegant writer. Erafmus, in his Cicero- 
r.ianus , calls him a rare miracle of nature, on account of 
his excelling in every kind of writing : his words are 
remarkable: “ Fateor ' Angelum profits angelica ftiiffe 
mentc, rarum natura miraculum, ad quodcunque feripti .get 
vus applicaret animum.” Some of his poems were fo 
much admired, that feveral learned men have made it 
their bufinefe to comment on them. It has been often 
reported that he fpoke of the Bible with great con¬ 
tempt; and that, having read it but once, he complain¬ 
ed he had never fpent his time fo ill. But this is not 
probable, for it muft be remembered that he was a 
pried and canon of Florence ; and we learn from one 
■of his Epiftles that he preached a whole Lent. It 
•does not indeed follow hence, that he did not think 
contemptuoufly of the Bible, becaufe many of his 
church, efpecially among the better fort, have not been 
very good believers, and he might be one of them-: but 
at is not likely he would fpeak out fo freely. u -I could 


8. ] POL 

(as Bayle fays) much sjore eafily belieVe the judgment Political, 
he is faid to have made on the Pfalms of David and Political 
the Odes of Pindar: he did not deny that there are At>th j»eric 
many good and fine things in the Pfalms; but he pre¬ 
tended that the fame things appear in Pindar with more 
brightnefs and fweetnefs.” The two Scaligers have 
fpoken highly of Politian: the elder has preferred a 
confolatory elegy of his "to that which Ovid fent to Li* 
via upon the death of Drufus, and fays, he had rather 
have been the author of it: the younger calls him an 
excellent poet, but thinks the ftyle of his epiftles too 
elated and declamatory. 

His works have been printed at various times, and in 
various places: his epiftles have probably been moftread, 
becaufe thefe are 'things which the generality of people 
are beft pleafed x with. 

POLITICAL, from “ a city,” fignifies any 

thing that relates to policy or civil government. 

Political Arithmetic, is die art of reafoning by 
figures upon matters relating to government, fuch as 
the revenues, number of people, extent and value of 
land, taxes, trade, &c. in any nation. 

Thefe calculations are generally made with a view 
to afeertain the comparative ftrength, profperity, &c. 
of any two or more nations. With this view, Sir Wil¬ 
liam Petty, in his Political Arithmetic, p. 74, &c. com¬ 
putes the land of Holland and Zealand to be about. 
i,oco,ooo acres, and that of France to be 8,000,000; 
and yet the former is one-third part as rich and ftrong 
as the latter. The flapping of Europe he computes 
to be about 2,000,000, of which Britain has 500,000 ; 

Holland 900,000 ; France 100,000 ; Hamburgh, Den¬ 
mark, Sweden, and Dantzic 250,000; and Spain, Por¬ 
tugal, Italy, &c. the reft. The exports of France he 
computes at L. 5,000,000, of which one-fourth came 
to Britain; of Holland L. 18,000,000, of which 
L. 300,000, came to Britain. The money raifed year¬ 
ly by the king of France was about L. 6,500,00© Ster¬ 
ling ; that of all the Dutch provinces L. 3,000,000, of 
which 2,100,000 was raifed in Holland and Zealand. 

The number of people in England he computed to be fix 
millions, and their expences, at L. 7 per annum a head, 

L. 42,000,000; the rent of land L. 8,000,000; and 
the interefts, &c. of perfonal eftates as much, the rents 
of houfes L.4,000,000, and the profits of labour, 

L. 26,000,000. The people of Ireland he reckoned 
1,200,000. The corn fpent in England, at $s. abuflielfor 
wheat, and 2 s. 6 d. for barley, amounts to L. 10,000,000 
a-year. The navy pf England then required 36,000 
men to man it, and other trade and (hipping 48,000. 

In France, to manage the whole (hipping trade, there 
were then required only 1500 men. The whole people 
of France were 13,500*000; and thole of England, 

Scotland, arfd Ireland, about 9,500,000. In the three 
kingdoms are about 20,000 churchmen, and in France 
more than 270,000. In the dominions of England 
were above 40,000 feamen, and in France not more 
than 10,000. In England, Scotland, and Ireland, and 
all their dependencies, there was then about 60,000 
ton of fliipping, worth about 4,500,000 in money. 

The fea-line round England, Scotland, and Ireland, and 
the adjacent ifles, is about 3800 miles. In the whole 
world he reckoned about 3^0,000,000 of people ; and 
thofe with whom the Englifh and Dutch have any com¬ 
merce, not more than eighty millions; and the value of 

commodities 
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' Political commodities annually traded for in the whole not above 

Arith metic 4^000,000. That the manufactures exported from 

w England amounted to about L. 5,000,04.0 per annum ; 

lead, tin, and coals, to L. 500,000 per annum. The 
value of the French commodities then brought into 
England did not exceed L. 1,200,000 per annum ; and 
the whole calh of England in current money was then 
about L. 6,ooc,ooo Sterling. 

With thefe calculations Dr Davenant was diffatisfied; 
and therefore, from the obfervations of Mr Greg. King, 
lie advanced others of his own. He reckons the land 
of England 39 millions of acres ; the number of people 
5 millions and a half, increafing 9000 a year, making- 
allowance for wars, plagues, and other accidents. He 
reckons the inhabitants of London 530,000; of other 
cities and market-towns in England 870,000 ; and thofe 
of villages, &c. 4,100,000. The yearly rent of land 
he reckons L. 10,000,000 ; of houfes, &c. 2,000,000 ; 
the produce of all kinds of grain in a tolerable year 
L.9,075,000; theannual rent of corn lands L.2,200,000, 
and their net produce L. 9,000,000 ; the rent of pa- 
iture, meadows, woods, forefts, commons, heaths, &c. 
L. 7,000,000; the annual produce by cattle in butter, 
cheefe, and milk, about L. 2,500,000; the value of 
the wool yearly (horn about L. 2,000,000 ; of horfes 
yearly bred about L. 250,000 ; of the flefti yearly fpent 
as food about L. 3,350,000; of the tallow and hides 
about L. 600,000; of the hay yearly confirmed by 
horfes about L. 1,300,000 ; of the hay confumed by 
other cattle L, 1,000,000; of the timber yearly felled 
for building L. 500,000 ; and of the wood yearly fpent 
in firing, &c. about L. 500,000. The proportion of 
the land of England to its inhabitants is now about 7^ 
acres per head ; the value of the wheat, rye, and bar¬ 
ley, neceffary for the fuftenance of England, amounts 
to at lead L. 6,000,000 Sterling per annu?n; of the 
woollen manufacture about L. 8,000,000 per annum, 
and exports of all kinds of the woollen manufacture 
amount to above L. 2,000,000 per annum ; the annual 
income of England, on which the whole people fubfift, 
and out of which all taxes are paid, is reckoned to be 
about L. 43,000,000, that of France L. 81,000,000, 
and of Holland L. 18,250,000. See Davenant’s EJJ'ay 
on Trade, in vol. vi, of his works. For calculations re- 
fpeCting mortality, fee Major Grant’s Obfervations on 
the Bills of Mortality, and our article Bills of Mor¬ 
tal! IT. 

In Vol. XLIX, of the Philofophical TranfaCtions we 
have an eftimate of the number of people in England 
by Dr Brakenridge, from confideiing the number of 
houfes and quantity of bread confumed. On the for¬ 
mer principle ho computes the number of people to be 
6,257,418 of all ages, counting in England and Wales 
911,310 houfes, and allowing fix perfons to a houfe. 
From a furvey of the window-lights after the year 
1750, the number"bf houfes charged in England and 
Wales were 690,000, befides 200,000 cottages that 
pay nothing ; the whole number therefore was 890,000, 
and the number of people, allowing fix to a houfe, 
5,340,000. On the latter principle, he eftimates the 
number of quarters of wheat confumed at home to be 
2,026,100; and allowing a quarter for three perfons 
in a year, or feven ounces a day for each perfon, he 
concludes the number of people to be 6,078,300. Of 
this number, according to Dr Halley’s rule, he fuppo- 
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lies about 1,506,000 men able to carry arms. The coun- Political 
try he fuppofes capable of fupporting one-half more Arithmetic 
inhabitants, or 9,000,000; for, according to Mr Tcm- 
pieman’s furvey, England contains 49,450 fquare miles, s 

that is, 31,648,000 acres, of which 25,300,000 acres 
are proper to be cultivated ; and allowing three acres, 
well manured, for the maintenance of cne perffn, there 
will be maintenance in England for 8,4381,000 people ; 
to which add the produce of fn'liing, and it will enable 
the country to ihpport 9,000,000. In Ireland, Mr 
Templeman reckons 17,536,000’ acres, of which Dr 
Brakenridge thinks 12,000,000 are capable of cultiva¬ 
tion ; and allowing four acres to each perfon, and the 
number of inhabitants to be only 1,000,000, Ireland 
could maintain 2,000,000 more people than it has 
now. In Scotland, containing 1,500,000 people, and 
17,728,000 acres of land, of which there are 1 j,ooo,cco 
good acres, allowing five for each perfon, he fuppofes 
there may be provifion for 2,200,000 people, or for 
700,000 more than there are at prefect. Hence he 
infers, that were both the Britilh illcs properly cultiva¬ 
ted, there is a provifion for 6,000,000 inhabitants 
beyond the prefent number. Extending his furvey to 
the whole globe, be fuppofes the whole furface to be 
to the quantity of land as 8 to 3, i. e. as 197,819,550 
to 74,182,331 fquare miles; out of which, deducing 
one-third for wafte-ground, there will be 49,454,887 
fquare miles, or 31,651,127,680 good acres. And ha¬ 
ting the whole number of inhabitants on the globe to 
be 400,000,000, there will be 79 good acres to each 
perfon. See Dr Halley’s Calculations on the fame lub- 
jeft, and Dr Price’s (for a lift of whofe works fee hij 
life at the Word Price), and King on the National 
Debt 

POLITICS, the firft part of economy or ethics, 
confifting in the well governing and regulating the af¬ 
fairs of a ftate for the maintenance of the public fafety, 
order, tranquillity, and morals. 

Lord Bacon divides politics into three parts, viz. the 
prejervation of the ftate, its happinefs and Jlour'fhinq, and 
its enlargement. Of the firft two, he informs us, various 
authors have treated, but the laft has never been han¬ 
dled ; and he has given a fpecimen of an efiay to fup- 
ply the want. 

POLITY, or Policy, denotes the peculiar form 
and conftitution of the government of any ftate or na¬ 
tion; or the laws, orders, and regulations, relating 

thereto*.-Polity differs only from, politics,, as the * See Go- 

theory from the practice of any art. vermner.u 

Of the nature of our foci el duties, both private and 
political, we have already fpoken at fome length (fee 
Moral Phihf phy, Part II. chap. iii. and particularly 
fe£t. vii.) ; and we ftiall have occafton to take a view of 
the origin and nature of the feveral political eftablifh- 
ments of Europe, &c. hereafter. (See Civil Socrurr.) 

We (hall only further remark in this place upon the ne- 
ceffity of always joining politics and morality together. 

This view of the fubjeft is indeed antiquated and neglect¬ 
ed ; but the connection has always been externally re- 
fpeCted even by thofe who have feparated them the molt 
widely. Politics and morality, far from ftandinp in oppo- 
fition to each other, have the moft intimate connection,, 
and exhibit the relation which the part bears to the whole; 
that is to fay, that politics are only a part or a branch 
of morality. No truth can be more e'fident than this 5 
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for as morality is the guide of human life, the principle 
of order, and the univerfal fource of real improvement 
and genuine happinefs to all mankind, every thing re¬ 
lative to the direftion of individuals, or the government 
of nations, mull he comprehended within its iphere, and 
he fubfervient to its laws. All the fchemes and pro- 
je<Sts ofpretended political wifdom, that deviate from or 
violate the rules of this mafter-fcience, turn out in the 
iflue often to the detriment of their contrivers, always 
to that of the nation ; and it is a palpable and abfurd 
error to think of advancing the happinefs of one coun¬ 
try at the expence of the general good of mankind. 
The experience of ages, and the hiftory of the world, 
confirm thefe affertions ; from which, and from daily 
obfervation, we obtain a convincing proof of the wifdom 
of the good old maxim, both in its application to indi¬ 
viduals and to nations, that “ honefty is the bed po¬ 
licy.” See Baron Dahlberg’s Confiderations on the Con¬ 
ned ion between Morality and Politics , read by himfelf to 
the Academy of Sciences at Erfurt. 

POLL, a word ufed in ancient writings for the head : 
hence to poll, is either to vote, or to enter down the 
names of thofe perfons who give their votes at an elec¬ 
tion. 

Poll-E vil. See Farriery, § xxxii. 

PoLL-Momy, or Capitation , a tax impofed by autho¬ 
rity of the Britifii parliament on the perfon or head ; ei¬ 
ther on all indifferently, or according to fome known 
mark or diftindtion, as quality, calling, &c. 

Thus, by the datute 18 Car. II. every fubjedt in the 
kingdom was afleffed by the head, or poll, according 
to his degree ; every duke L.ioo, marquis L.80, ba¬ 
ronet L.30, knight L.20, efquireL.io, See. and every 
fmgle private perfon I2d. 

This was no new tax, as appears by former acts 
of parliament. 

POLLACHIUS, or Pollack. See Gadus. 

POLLARD, or Crocard, the name of a fort of 
bafe money current in Ireland in the time of Edward I, 
See Simon's Hijlory of JriJIo Coins, p. 15. 

POLLEN, the fecundating or fertilizing dud con¬ 
tained within the anther® or tops of the damina, and 
difperfed upon the female oigan when ripe for the pur- 
pofes of impregnation. See Botany. 

This dud, correfponding to the ieminal fluid in ani¬ 
mals is commonly of a yellow colour; and is very con- 
fpicuons in the fummits of fome flowers, as the tulip 
and lily. Its particles are very minute, and of extreme 
hardncis. Examined by the microfcope, they are ge¬ 
nerally found to aflume fome determinate form, which 
•often predominates, not only through all the fpecies of 
a particular genus, butalfo through the genera of a na¬ 
tural family or order. The powder in quedion being 
triturated, and other wife prepared in the domach of 
bees, by whom great quantities are colledted in the 
hairy brufhes with which their legs are covered, is fup- 
pofed by feme authors to produce the fubdance known 
by the name of wax ; a fpecies of vegetable oil, ren¬ 
dered concrete by the prefence of an acid, which mud 
Le removed before the fubdance can be rendered fluid. 

POLLENTIA, a town or colony of Roman citi¬ 
zens in the Balearis Major. It is now faid to be Al- 
cudia, fituated on the north-ead fide of the ifland Ma¬ 
jorca. There was anothet Pollentia of the Picenum, 
iikewife a colony. It is thought to be either the fame 

2 


with or near to the Urbs Salvia, but is now extinfl. 
There was a third of Liguria, fituated at the conflu¬ 
ence of the Stura and TanarUs. Suetonius calls it a 
municipium, and the people Pollentina Plebs. It was 
famous for its abundance of black fleeces ; but Was af¬ 
terwards, under Arcadius and Honorius, flained with a 
defeat rather of the Romans under Stilico than of the 
Goths under Alaricus, though palliated by Claudian 
the poet; after which Rome was taken and fet on fire. 
It is now called Solenza, a fmall town of Piedmont, not 
far from Adi. 

POLLEX, in anatomy, denotes either the thumb or 
great toe, according as warns or pedis is added to it. 

POLLICHJA, in botany : A genus of the mono- 
gynia order, belonging to the monandria clafs of plants; 
and in the natural method ranking with thofe that are 
doubtful. Of this there is only one fpecies, vi%. the 
campejlris, or whorl-leaved pollichia, a native of die Cape 
of Good Hope, and flowers in September. 

POLLICIPES, the toe-shell, in natural bidory, 
is the name of a genus of (hells, the charaflers of which 
are thefe: they are multivalve flat (hells, of a triangu¬ 
lar figure, each being compofed offeveial laminae, which 
end in a (harp point. They Aand upon pedicles, and 
are furnilhed with a great number of hairs. We have 
only one known fpecies of this genus, which is always 
found in large cluders. 

POLLICIS press 10, and Pollicis versio, were 
ufed at the combats of gladiators as fignals of life or 
death to the vanquifhed combatant; or to the viftor to 
fpare or take the life of his antagonid. The pollicis 
prejjio , by which the people granted life to the prodrate 
gladiator, was no more than a clenching of the fingers 
of both hands together, and fo holding the two thumbs 
upright clofe together. The pollicis verfio, which au- 
thorifed the vidtor to kill the other as a coward, was 
the bending back of the thumbs. Such is Dacier’s 
opinion ; but others fay the pollicis prejfio was when the 
people held up one hand with the thumb bent, and the 
pollicis verjio when they (howed the hand with the 
thumb raifed. Authors, however, are not perfedtlv 
agreed, though the phrafes pollicem premere, and pollicem 
vertere, frequently occur in the Latin claflics as indica¬ 
tions of the people’s will that a gladiator fhould live or 
die. 

POLLIO (Caius Afinius), a celebrated Latin poet 
and orator, was of confular dignity, and compofed fome 
tragedies which were edeemed, but are now lod. He 
was the fird who opened at Rome a library for the ufe 
of the public. He was the friend of Mark Antony ; 
which prevented his complying with the folicitations of 
Augudus, who prefled him to embrace bis party. At 
length Augudus having wrote fome verfes ag.tinftPol- 
lio, he was urged to anfwer them : on which he faid, 
“ I (hall take care of writing againft a man who his 
the power of proferibing us.” He is praifed by Virgil 
and Horace, whofe patron he was. 

There was another Pollio, a friend of Augudus, who 
ufed to feed his fidies with human fiefh. This cruelty 
was difeovered when one of his fervants broke a glafs 
in the prelence of Augudus, who had been invited to 
a fead. The mader ordered the fervant to be feized, but 
he threw himfelf at the feet of the emperor, and begged 
him to interfere, and not to fuffer him to be devoured 
by fi(hes. Upon this the caufes of his apprehenfion 
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Pollution were examined 5 and Augnftus, adonifhed at the barbari- 
_ Tollux. ty 0 f jjj s favourite, caufcd the fervant to be difmiffed, 

' v all the filh ponds to be filled up, and the cryftal glades 
of Pollio to be broken to pieces. 

POLLUTION, in general, fignifies defilement, or 
the rendering a perfon or- place unclean or unholy. For 
the Jewilh pollutions, fee the article Impurity. 

The Romanifts hold a church to he polluted by the 
effufion of blood or of feed therein: and that it mud 
he confecrated anew. And the Indians are fo fuper- 
ftitious on this head, that they break all the veffels 
which thole of another religion have drank out of, or 
even only touched; and drain all the water out of 3 
pond in which a ftranger has bathed. 

Pollution, in medicine, a dileafe which confifis in 
an involuntary emiffion of the feed in time of deep. 
This, in different perfons, is very different in degree j 
fome being affected with it only once in a week, a fort¬ 
night, three weeks, or a month, and others being fubjedt 
to it almoft every night. The perfons mod fu.bject to 
it, are young men of a fanguineous temperament, who 
feed high and lead a fedentary life. When this hap¬ 
pens to.a perfon but once in a fortnight or a month, it 
is of no great confequence ; but when it happens almod 
every night, it greatly injures the health ; the patient 
looks pale and lickly ; in fome the eyes become weak 
and inflamed, are fometimes affedled with violent de- 
fludtions, and are ufually at lad encircled with a-livid 
appearance of the ftdn. This diftemper is to be cured 
rather by a change of life than by medicines. When 
it has taken its rife from a high diet and a fedentary 
life, a coarfer food and the ufe of exercife will generally 
cure it. Perfons fubjedt to this difeafe fhould never 
take any dimulating purges, and mud avoid as much as 
poffible all violent paffions of the mind : and though ex¬ 
ercife is recommended in moderation, yet if this be too 
Violent, it will rather increafe the diforder than contri¬ 
bute to its cure. 

Self- Pollution. See Onanism. 

POLLUX (Julius), a Greek writer of antiquity, 
flourifhed in the reign of the emperor Commodus, and 
Was born at Naucrates, a town in Egypt. He was edu¬ 
cated under the fophids, and made great progrefs in 
grammatical and critical learning. He taught rhetoric 
at Athens, and became fo famous that he was made pre¬ 
ceptor of the emperor Commodus. He drew up for 
his ufe, and inferibed to him, while his father Marcus 
Antoninus was living, an Otmnajlieon or Greek Voca¬ 
bulary, divided into ten books. It is extant, and con¬ 
tains a vad variety of fynonymous words and phrafes, 
agreeably to the copioufnefs of the Greek tongue, 
ranged under the general claffes of things. It was in- 
i, tended to facilitate the knowledge of the Greek lan¬ 
guage to the young prince ; and it is dill very ufeful to 
all who have a mind to be perfeft in it. The fird edi¬ 
tion of it was printed at Venice by Aldus in 1502, and a 
Latin verfion was afterwards made and publilhed with 
it: but there was no correct and handfome edition of it 
till that of Amderdam, 1706, in folio, by Lederlinus 
and Hemfterhufius. Lederlinus went through the firft 
liven books, ccrrefling the text and verfion, and fub- 
joining his own, with the notes of Salmafius, If. Vof- 
fius, Valefius, and of Kuhnius, whole fcbolar he had 
been, and whom he fucceeded in the profefibifbip qf 
tlie oriental languages in the umverfity of Strafeurg. 
Vol. XV. 


Hemderhufius continued the fame method through tlie Polfusw 
three lad books : this learned man has fince didinguifh- II 
ed himfelfby an excellent edition of Lucian, and other yanus * ' 
monuments of ijblid and profound literature. 

Pollux wrote many other things, none of which re> 
main. He lived to the age of ;8. Philodratus and Lu¬ 
cian have treated him with much contempt and ridicule-. 

Philojlrat. de vlt. Sophijl. lib. ii. and Lucian in Rbetorum 
praceptorem. 

Pollux. See Castor and Pollux. 

Pollux, in adronomy, a fixed dar of the fecond 
magnitude in the condellation Gemini, or the Twins. 

See Castor. 

Pollux and Cajlor, a fiery meteor. See Castor and 

Pollux . 

POLOCSKI, a palatinate in the duchy of Lithua¬ 
nia, bounded op the north by the palatinate of Weytep- 
Iki, on the fouth by the Dwina, on the north by Mufco- 
vy, and on the wed by Livonia. It is a defert country 
full of wood, and had formerly its own dukes. 

Polocski, a town of Lithuania, and capital of a pa¬ 
latinate cf the fame name, with two cables to defend it. 

It was taken by the Mufcovites in 1563, and retaken 
the fame year. It is feated on the river Dwina, 50 
miles fouth-wed of Weyteplki, and 8oead of Braflaw. 

E. Long. 29. o. N. Lat. 56. 4. 

POLTROON, or Poltron, a coward or daftard, 
wanting courage to perform any thing great or noble. 

The word is borrowed from the French, who according 
to Salmafius, derive it apollice truncaio ; becaufe ancient¬ 
ly thofe who would avoid going to the wars cut off 
their thumb. But Menage, with more probability, de¬ 
rives it from the Italian paltrone , and that from poltra 
a “ bedbecaufe timorous, pufillanimous people take 
pleasure in lying a-bed.- Others choofe to derive the 
word from the Italian poltra a “ coltbecaufe of that 
creature’s readinefs to run away. 

POLVERINE, the calcined afhes of a plant; of a 
fimilar nature with our pot-afhes or pearl-aflies. It is 
brought from the Levant and Syria; and in the glafs- 
trade it is always to be preferred to any other afhes. 

The barilla, or pot-afhes of Spain, yield more pure fait' 
than the polverine of the Levant, but the glafs made 
with it has always fome blue tinged, that made with 
the polverine is perfedlly white, winch ought always tu 
be ufed for the fineft crydal. 

POLYADELPHIA (from woxi/c many, and uJ'exqi* 
brotherhood ), many brotherhoods. The name of the 18 th 
clafs of Linnseus’s fexual fydem, confiding of plants 
with hermaphrodite flowers, in which feveral damina 
or male organs are united by their filaments into three 
or more didindt bundles. 

PQLYjENUS, the name of many famous men re» 
corded in ancient writers. Among them was Julius 
Polysenus, of whom we have fome Greek epigrams ex¬ 
tant in the fird book of the Anthologia. The Polyse- 
pus whom it mod concerns us to know about, is the 
author of the eight books of the Stratagems of illudrious 
Commanders in War, He was probably -a Macedo¬ 
nian, and perhaps a foldier in the early pait of his life ; 
but of this there is no certainty. He was undoubtedly 
a rhetorician and a pleader of eaufes; and appears, 
from the dedication of his work to, the emperors Anto¬ 
ninus and Verna, to have lived towards the latter part of 
the’ fecund century, - The Sratagmat* were pub lifted 
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JVynndria'in Greek by IFaac Cafaubon, with notes, in 1589, 
II 1 2mo ; but no good edition of them appeared till that 
Tolylmis. 0 f Leyden, 1690, in 8vo. The title-page runs thus : 

Poly cent Stratagematum lilr'i 080, JuJlo Pultelo interpreter 
Panes atius Maafvicius recenfuit, Ifaaci Cafauboni nec non 
fuels not as adjecit. 

We have in this work the various ftratagems of above 
300 captains and generals of armies, chiefly Greeks and 
barbarians : for the Romans feldom ufed fuch fineffes ; 
and Polysenus has fhown further, that he was not well 
verfed in Roman affairs. A great number of thefe ftra¬ 
tagems appear to us to be ridiculous or impracticable ; 
and neither the generals, nor even common foldiers of 
■our days, would be found Ample enough to be caught 
by them. Few of this order are capable of reading 
Polyanus’s Stratage?ns ; and if they were, they would 
reap little benefit from it. The book is ufeful to fuch 
as ftudy the Greek language and antiquity ; for many 
things will be found in it, illuftrating the cuftoms and 
opinions of ancient times. The fixth and feventh books 
are imperfeft. 

Pulysenus compofed other works befides the St rat age- 
jnata. Stuboeus has produced fome paftages out of a 
book De Republica Macedonum ; and Suidas mentions a 
piece concerning the Thebans and three books of Ta¬ 
citus. If death had not prevented, he would have writ¬ 
ten Memorabilia of the Emperors Antoninus and Verus : 
for he makes a promife of this in the preface to his 
fixth book of Stratagems. Cafaubon, in the dedication 
of Polysenus to Mornasus, calls him an elegant, acute, and 
learned writer. 

POLYANDRIA (from v>wt many, and map a. man 
or hufoand), many hufbands. The name of the 13th 
dais in Linnaeus’s fexual method, confifting of plants 
with hermaphrodite flowers, which are furnifhed with 
feveral ftamina, that are inferred into the common recep¬ 
tacle of the flower. 

POLYANTHEA, a collection of common-places in 
alphabetical order, for theufe of orators, preachers. See. 
The word is formed from the Greek seuxvf much, and 
« 9 o; flower ; and has much the fame meaning with an¬ 
thology or florilege. The firft author of the polyanthea 
was Domii.ic Nanni de Mirabellio, whofe labour has 
been improved on by Barth. Amantius, and Franc. Tor- 
fins and fmee thefe, by Jof. Langius, under the title of 
Polyanthea nova, 1613. 

POLYANTHUS, in botany. See Primula. 

POLYBIUS, a famous Greek hiftorian, was born 
at Megalopolis, a city of Arcadia, 205 years before 
Chrift; and was the fon of Lycortas, chief of the re¬ 
public of the Achxans. He was trained to arms under 
the celebrated Philopcemen,and is deferibed by Plutarch 
carrying the urn of that great but unfortunate general 
in his funeral proccflion. He arofe to confiderable ho¬ 
nours in his own country, but was compelled to vifit 
Rome with other principal Achasans, who were detain¬ 
ed there as pledges for the fubiniffion of their ftate. 
From hence he became intimate with the fecond Scipio 
Africanus, and was prefent with him at the demolition 
of Carthage. He faw Corinth alfo plundered by Mum- 
lT ius, and thence palling through the cities of Aehaia, 
reconciled them to Rome. He extended his travels in¬ 
to Egypt, France, and Spain, that he might avoid fuch 
geographical errors as he has cenfured in others. 

It was in Rome that he compofed his excellent hif- 


tory, for the fake of which his travels we-re undertaken. p ( ,iy C a-a. 

This hiftory was divided into 40 books ; but there on- - 

ly remains the five firft, with extradls of fome parts of 
the others. It has had feveral editions in Greek and 
Latin; and there is an Englifh tranflation by Mr Hamp¬ 
ton. He died at the age of 82. 

POLYCARP, one of the moft ancient fathers of 
the Chriftian-church, was born towards the end of the 
reign of Nero, probably at Smyrna; where he was edu¬ 
cated at the expence of Califta, a noble matron diftin- 
guifhed by her piety and charity. He was unqueftion- 
ably a difciple of St John the Evangelift, and converfed 
familiarly with other of the apoftles. When of a pro¬ 
per age, Bucolus ordained him a deacon and catechift of 
his church ; and upon his death he fucceeded him in the 
bifhopric, to which he is faid to have been confecrated 
by St John, who alfo dire&ed his Apocalypfe, among 
others, to him, under the title of the angel of the church 
of Smyrna. At length the controverfy about the obfer- 
vation of Eafter beginning to grow high between the 
eaftern and weftern churches, he went to Rome to dif- 
courfe with thofe who were of the oppofite party. The 
fee was then poftefled by Anicetus, with whom he had 
many conferences, that were carried on in the moft 
peaceable and amicable manner ; and though neither of 
them could bring the other to embrace his opinion, 
they both retained their own fentiments without viola¬ 
ting that charity which is the greatlaw of their religion. 

Whilft at Rome he particularly oppofed the herefies 
of Marcian and Valentinus. His conduct on this oc¬ 
casion is related by Irenseus ; who informs us, that when 
Polycarp paffed Marcian in the ftreet without fpeak- 
ing, Marcian faid, “ Polycarp, own us!” To which he 
replied with indignation, “ I own thee to be the firft - 
born of Satan.” Irenseus adds, that when any hereti 
cal doftrines were fpoken in his prefence, he would ftop 
his ears and fay, “ Good God! to what times haft thou 
referved me, that I fhould hear fuch things!” and im¬ 
mediately left the place. He was wont to tell, that 
St John, going into a bath at Ephefus and finding Ce- 
rinthus the heretic in it, immediately ftarted back with¬ 
out bathing, crying out, “ Let us run away, left the 
bath fhould fall upon us while Cerinthus the enemy of 
truth is in it.” Polycarp governed the church of Smyr¬ 
na with apoftolic purity, till he fuffered martyrdom in. 
the 7th year of Marcus Aureliqs; the manner of which 
is thus related. 

The perfecution waxing hot at Smyrna, and many 
having fealed their faith with their blood, the general 
cry was, “ Away with the impious ; let Polycarp be 
fought for.” Upon which he privately withdrew into a 
neighbouring village,'where he continued for fome time 
praying night and day for the pence of the church. Fie 
was thus employed, when one night he fell into 'a 
trance, and dreamed that his pillow took fire, and was 
burnt to allies ; which, when he awoke, he told his 
friends was a prefage that he fhould be burnt alive for 
the caufe of Chrift. Three days afterwards, in order 
to efcape the inceffant fearch for him, he retired into 
another village: his enemies, however, were at hand, who 
ferzed upon two youths (one of whom they forced by 
ftripes to a confeffion), by whom they were conduced 
to his lodging. He might have faved himfelf by get¬ 
ting into another houfe; but he fubmitted, faying, 

“ The. will of the Lord be done.” He therefore came 
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T olycary. down from his bed-chamber,and faluting his perfecutors 
“ with a ferene and cheerful countenance, he ordered a 
table to be fet with provifions, invited them to partake 
of them, and only requefted for himfelf one hour lor 
prayer ; after which he was fet upon an afs, and con¬ 
duced towards Smyrna. On the road he met Herod 
an irenarch or justice of the province, and his father, 
who were the principal inftigators of the perfecution. 
Herod took him up into his chariot, and ftrenuouf- 
ly endeavoured to undermine his couftancv ; but ha¬ 
ving failed in the attempt, he thruft him out of the 
chariot with fo much violence and indignation, that he 
bruifed his thijrh with the fall. When at the place of 
execution, there came, as is faid, a voice from heaven, 
faying, “ Polycarp, be ftrong, and quit thyfelf like a 
man.” Before the tribunal he was urged to fwear by 
the genius of Cedar. “ Repent (fays the proconful), 
and fay with us, take away the impious.” Whereupon 
the martyr looking round at the crowd with a fevere 
and angry countenance, beckoned with his band, and 
looking up to heaven, faid with a figh, in a very different 
tone from what they meant, “ Take away the impious.” 
At lari, confeffing himfelf to be a Chriftian, the crier 
thrice proclaimed his confeffion, and the people fhouted, 
“ This is the great doftor of Afia, and the father of the 
Chriflians; this is the deftroyer of our gods, that teaches 
men not to do facrifice, or worlhip the deities.” When 
the fire was prepared, Polycarp requefted not to be 
nailed, as ufual, but only tied to the flake; and after a 
fl-iort prayer, which he pronounced with a clear and au¬ 
dible voice, the executioner blew up the fire, which in- 
creafing to a mighty flame, “ Behold a wonder feen 
(fays my author) by us who were purpofely referved, 
that we might declare it to others ; the flames difpo- 
fing themfelves, into the refemblance of an arch, like the 
fails of a {hip fwelled with the wind, gently encircled 
the body of the martyr, who ftood all the while in the 
midft, not like roafted flefh, but like the gold or filver 
purified in the furnace, his body fending forth a de¬ 
lightful fragrancy, which, like frankincenfe or fome 
ether coftly fpices, prefented itfelf to our fenfes. The 
infidels, exafperated by the miracle, commanded a fpear- 
raan to run him through with a fword : which he had 
no fooner done, but fuch a vaft quantity of blood flow¬ 
ed from the wound as extinguifhed the fire; when a 
dove was feen to fly from the wound, which fome fup- 
pofe to have b.’en his foul, clothed in a vifible fhape at 
the time of its departure (a).” The Chriflians endea¬ 
voured to carry off his body entire, but were not al¬ 
lowed by the irenarch, who commanded it to be burnt 
to afhes. The bones, however, were gathered up, and 
decently interred by the Chriflians. 

Thus died St Polycarp, the 7th of the kalends of 
May, A. C. 167. The amphitheatre on which he fuf- 
fered was moftly remaining not many years ago ; and 
his tomb, which is in a little chapel in the fide of a 


mountain, on the fouth-eaft of the city, was Rlemnly Poiycar- 
vifited by the Greeks on his feft val day; and for the P <>n 
maintenance and repairing of it, travellers weie v.ont to II 
throw a few ajfper; into an earthen pot that hands . 
there for the purpofe. Pie wrote lbme homilies and 
ep.flies, which are now loft, except that to the Philip- 
pians, which is a truly p : ous and Chriftian piece, con¬ 
taining {hoi t and ufcful pi events and riles of life, which 
St Jerome informs us was even in his time rea l in the 
public p.ffemfclies of the Afiatic churches. It is Angu¬ 
larly ufeful in proving; the authenticity of the bock,.of 
the New Teftameut; for he has feveral paflages and 
expreffions from Matthew, Luke, the Aft;, St Paul’s 
Epiftle; to the Ph.lippians, Ephefians, Galatians, Cj- 
rinthians, Romans, Theffalonians, Coloffans, ift Timo¬ 
thy, 1 ft Epiftle of St John, and 1 ft of Pater; and make, 
particular mention of St Paul’s Epiftle to the Ephefians. 

Indeed his whole Epift’e confifts of phrafes and fer.'.i- 
ments taken from the New Teftament (b). 

POLYCARPON, in botany: A genus of the tri— 
gynia order, belonging to the trlandria clafs of plants ; 
and in the natural method ranking under the 22d or¬ 
der, Caryophyllei. The calyx is pentaphylious; these 
are five very fmall ovate petals ; the capfule is unilocular 
.and trivalved. 

POLYCHREST, in pharmacy, fignifies a medicine 
that ferves for many ufes, or that cures many difeafe:;. 

Sal Poltchrest, a compound fait made of equal 
parts of faltpetre and fulphur, deflagrated in a red-hot 
crucible. 

POLYCNEMUM, in botany : A genus of the rai- 
nogynia order, belonging to the triandria clafs of plants; 
and in the natural method ranking under the 12th or¬ 
der, Holoracce . The calyx is triphyllous ; and there are 
five calciform petals, with one feed almoft naked. 

POLYCRATES, was a tyrant of Samos, famous 
for the good fortune which always attended him. Pie 
became very powerful; and got poffeffion not only cf 
the neighbouring iflands, but alfo of fome cities on the 
coaft of Afia. He had a fleet of 100 fhips of war and 
was fo univerfally efteemed, that Araafu the king of 
Egypt made a treaty of alliance with him. The Egyp¬ 
tian king was, however, afraid of his continued profpe- 
rity, and advifed Him to chequer his enjoyments, by re- 
linquiftiing fome of his moft favourite objefts. Poly¬ 
crates, in compliance, threw into the fea a beautiful feal, 
the moft valuable of his jewels. The lofs of fo precious 
a feal afflifted him for fome time ; but foon after he re¬ 
ceived as a prefent a large fifh, in whofe belly it was 
found. Amafis no fooner heard this, than he gave up 
all alliance with the tyrant of Samos, and obferved, that 
fooner or later his good fortune would vanifh. Some 
time after Polycrates vifited Magnefia on the Meeander, 
where he had been invited by Orontes the governor. 

Here he was fhamefully put to death, merely becanfc 
the governor wifhed to terminate his profperity. Ti e 
S s 2 daugh- 


(a) The miraculous part of this account is ridiculed by Dr Middleton in his Free Enquiry and Defence ofit ; 
but fomething is offered in its favour by Mr Jortin, who obferves, “ the circumftances are fufiicient only to create 
a paufe and a doubt.” Remarks on Eccl. Hijl. vol. i. 

(b) Jortin, vol. i. p. 68. who to the particulars made out by Cotelerius, has added one from Galat iv. 26. and 
another from Hebr. iv. 12,13, 
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'•Fttlycroti daughter of Poly crates had difl’uaded her father from 
. ^ going to the houfe of Orontes,. on account of the bad 
a 0 ) ga--u i( j rearrjS which fhe had, but in vain. 

POLYCROTA, in the naval architecture ofthe an¬ 
cients, is a word ufed to exprefs fuch of their galleys as 
had three, four, five, or more tiers of rowers, feated at 
different heights ; they were diftinguifhed by this term 
from the monocrota, or thofe which had only fingle rows 
Of oars. The number of rows of rowers in the poly- 
crote galleys has given occaficn tofome to fuppofe thofe 
veffels of fuch a height from the water as is fcarce cre¬ 
dible. Commentators are not at all agreed upon the con- 
11 ru ion of thefe veffels. 

POLYDAMAS, was a famous athlete, who imita¬ 
ted Hercules in whatever he did. He killed a lion with 
his fill, and it is reported he could flop a chariot with 
his hand in its moll rapid courfe. He was one day 
with feme of his friends in a cave, when on a fudden a 
large piece of rock came tumbling down, and while all 
fled, a way he attempted to receive the falling fragment 
in his arms. His prodigious ftrength, however, was in- 
fufficient, and he was inflantlycrufhed to pieces under the 
rock. 

POLYDECTES, a fon ofMagnes, was king of the 
ifland of Seriphos. He received with great kindnefs 
Danae and her fon Pevfeus, who had been expofed on 
the fea by Acrifius. He took great care of the edu¬ 
cation of Perfeus ; but becoming enamoured of Danae, 
he removed her from his kingdom, apprehenfive of his 
refentment. He afterwards paid his addreffes to Da¬ 
nae ; and being rejected, he prepared to offer her vio¬ 
lence. Danae fled to the altar of Minerva for protec¬ 
tion ; and Diciys, the brother of PolydeCtes, who had 
himfelf faved her from the fea-waters, oppofed her ra- 
vifher, and armed himfelf in her defence. At this cri¬ 
tical moment Perfeus arrived ; and with Medufa’s head 
he turned into ftones PolydeCtes, with the affociates of 
his guilt. The crown of Seriphos was given to DiCtys, 
who had fhown himfelf fo a (hive in the caufe of innocence. 

POLYDORE virgil. See Virgil. 

POLYDORUS, a fon of Priam by Hecuba, Or, ac¬ 
cording to others, by Laothoe, the-daughter of Altes, 
king of Pedafus. Being young and inexperienced when 
Troy was belteged by the Greeks, his father removed 
him to the court of Polymneflor, king of Thrace, to 
whofe care he entrulled the greateft part of his treasures, 
till his country fhould be freed from foreign invafion. 
On the death of Priam,Polymneflor made himfelf maftef 
of the riches which were in his poffeffion; and to en- 
fere them the better, he murdered the young prince, 
and threw his body into the fea, where it was found 
fey Hecuba. According to Virgil, his body was bu¬ 
ried near the fhore by his affaffm ; and there grew on 
his grave a myrtle, whofe boughs dropped blood, when 
jSneas going to Italy, attempted to tear them from the 
tree. 

POLYGALA, milkwort : A genus of the oftan- 
diia order, belonging to the diadelphia clafs of plants ; 
and in the natural method ranking under the 33d or¬ 
der, Lomentacear. The calyx is pentaphyllous, with two 
f l its leaflets wing-fhaped and coloured ; the Iegumen 
is obcordate and bilocular. There are 24 fperies;, of 
'which the moft remarkable are* 

1. The vulgaris, or common milkwort, is a native of 
the Britilh heaths aad dry paftures.. The flalks are. 


about five or fix Inches long, feveral arifing ftom the Polygat* 1 
fame root s the leaves are firm, fmooth, entire, and ( II 
grow alternate upon the flalks, which are terminated 10 
with fpikes of flowers, moft commonly blue, but often 
red or white: the calyx confifts of five leaves, three of 
which are fmall and green, two below, and one above 
the corolla; the other two intermediate ones are large, 
oval, flat-coloured, veined, and refemble petals, which 
at length turn greenifli, and remain a defence to the 
feed-veffel; the corolla confifts of three petals folded 
together, and forming a tube : the carina is terminated 
by a kind of heart-ftiaped, concave appendage, fringed 
at the extremity. The root of this plant has a bitter 
tafte, and has been found to poffefs the virtues of the 
American rattlefnake-root. It purges without danger^ 
and is alfo emetic and diuretic ; fometimes operating all 
the three ways at once. A fpoonful of the decoCtion 
made by boiling an ounce of the herb in a pint of wa¬ 
ter till one half has exhaled, has been found ferviceable 
in pleurifies and fevers, by promoting a diaphorefis and 
expectoration; and three fpoonfuls of the fame, taken 
once an hour, has proved beneficial in the dropfy and 
anafarca. It has alfo been found ferviceable in con* 
fumptive complaints. 

2. The fetiega, orfeneka, rattlefnake-wort, grows na¬ 
turally in moft parts of North America. This hath a 
perennial root compofed of feveral flefliy fibres, from 
which arife three or four branching flalks which grow* 
erect, gatnifhed with fpear-fhaped leaves placed alter¬ 
nately. The flowers are produced in loofe fpikes at the 
end of the branches : they are fmall, white, and fhaped 
like thofe of the common fort. It flowers in July, 
but the plants do not produce feeds. The root of 
this fpecies operates more powerfully than the laft; 
but befides the virtues of a purgative, emetic, and diu¬ 
retic, it has been recommended as an antidote againft 
the poifon of a rattlefnake; but this opinion is now ex¬ 
ploded. It ftill, however, maintains its character in fe¬ 
veral difofders. Its efficacy, particularly in pleurifies, 
is moft fully eftablifhed in Virginia : formerly near 50 
out of too died of that diftemper, but by the happy 
life of this root hardly three out of the fame number 
have been loft. 

As the feeds of the ra^lefnake-wort feldom fucceed 
even in the countries where the plant is a native, the- 
beft method of propagating it in Europe is to procure the 
roots fiom America, and plant them in a bed of light, 
earth in a fheltered fituation, where they will thrive-- 
without any other culture than keeping them free from; 
weeds. But though the plant will ftand out ordinary 
winters, it will be proper to cover it during thatfeafon 
with old tanner's bafk,. or other mulch, to keep out the 
froft. 

POLYGAMIA ( v«xt/« many, and ya.fj.ti; marriage 
This term, expreffing an intercommunication of fexes, is 
applied, by Linnaeus, both to plants and flowers. A. 
polygamous plant is that which bears both hermaphro¬ 
dite flowers and male or female, or both. 

POLYGAMY, a plurality of wives or. hufbands, ia 
the poffeffion of one man or woman at the fame time. 

Polygamy is fo univerfally efteemed unlawful, and' 
even unnatural, through Europe, and in all Chriftian. 
countries, that we have generally reafoned upon this 
conviction. Both religion and reafon appear at firft 
fight, at leaft tQ condemn it $ and with this view of the- 

fubjeCt 
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Polyg amy. f u bjeft mankind in general reft fatisfied: but fome bolder 
v geniufes have taken the oppofite fide of the queftion; 
have caft off the prejudices of education, and attempted 
to fhoW that polygamy is not unlawful, but that it is 
juft and neceffary, and would be a public benefit. Such 
Review^ wr ' ters » t0 u ^ e th* words of an intelligent critic *, “ re- 
vol. 63/ cur to the common fubterfugc, of which every filter 
p. *74. u p of Jirangegluts, and every conscientious troubler 
of the public peace, have artfully availed themielves 
[. to filence the clamour of expoftulation. ‘ Truth ! 

Truth!’ is their general cry: and with this hopeful 
pretence, prudence and humility, and every amiable and 
ufeful virtue ; are left behind ; while conscience (con¬ 
fidence ! J blindly rufhes forward to oppofe order, infult 
authority, and overturn the cuftoms of ages.” 

Butnotwithftandiag thefe fair pretences, it will, we 
doubt not, be eafy to (how that truth is not upon their 
fide ; prudence and delicacy are certainly at open war 
with them : for Dr Percival, Phil. Tranf. vol. lxvi. 
part i. p. 163. has very juftly obferved, that the praftice 
is brutal, deftruftive to friendfhip and moral fentiment, 
inconfiftent with one great end of marriage, the education 
of children, and fubverfi.ve of the natural rights of more 
than half of the fpecies. Befides, it is injurious to po¬ 
pulation, and therefore can never be countenanced or 
allowed in a well-regulated ftate ; for though the num¬ 
ber of females in the world may confiderably exceed the 
number of males, yet there are more men capable of 
propagating their fpecies than women capable of bearing 
children; and it is a well-knoWn faft, that Armenia, 
in which a plurality of 'wives is not allowed, abounds 
more with inhabitants than any other province of the 
Turfcifh empire. 

Indeed it appears, that in fome countries where it is 
allowed, the inhabitants do not take advantage of it. 
f Heron’s “ The Europeans (fays M. Niebuhr f) are miftaken in 
Tranfiation thinking the ftate of marriage fo different among the 
Of Nie- Muffulmans from what it is with Chriftian nations. I 
buhrsTra- not dif cer n any fuch difference in Arabia. The 

" Women of that country feem to be as free and as happy 

as thofe of Europe can poffibly be. Polygamy is per¬ 
mitted, indeed, among Mahometans, and the delicacy 
of our ladies is (hocked at this idea ; but the Arabians 
1 See Hin- rarfely avail J themfelves of the privilege of marrying 
doos, n° 9. four lawful wives, and entertaining at the fame rime any 
number of female (laves. None but rich voluptuaries 
marry fa many wives, and their conduft is blamed by 
all fober men. Man of fenfe, indeed, think this privi¬ 
lege rather troublefome than convenient. A hulband is 
by law obliged to treat his wives fuitahly to their con¬ 
dition, and to difpenfe his favours among them with 
perfeft equality: but thefe are duties not a little dii- 
agreeable to mod Muffulmans 5 and fuch modes of luxu¬ 
ry are too expenfive to the Arabians, who are feldom in 
eafy circuinftances. I muft, however, except one cafe ; 
for it forrietimes happens that a man marries a number 
of wives in the Way of commercial fpecu-latkm. I know 
a Mullah, in a town near the Euphrates, who had mar¬ 
ried four wives, and was fupported by the profits of 
their labour.” 

See a curious kind of polygamy under the article 
NaYres. The ancient Britons, too, had a kind of 
polygamy among them, 12 Women being common to 
12 men. 

SeJaden has proved,, in his, Uxor Hebraica, that plura¬ 


lity of wives was allowed of, not only among the He- 
brews, but alfo among all other nations, and in all ages. 

It is true, the ancient Romans were more fevefe in their 
morals, and never practiced it, though it was not forbid } 
among them : and Mark Antony is mentioned as the 
firft who took the liberty of having two wives. 

From that time it became pretty frequent in the em¬ 
pire till the reigns of Theodofius, Honorius, and Arca- 
diu's, Who firft prohibited it by exprefs law in 393'. 
After this the emperor Valentinian, by an edict, per¬ 
mitted all the fubjefts of the empire if they pleafed, to 
marry feveral wives;., nor does it appear, from the ec- 
clefiaftical hiftory of thofe times, that the biihops made 
any oppofition to this introduction of polygamy. In- 
effect, there are fome even among the Chriftian cafuifts 
who do not look on polygamy as in itfelf criminal, 
Jurieu obferves, that the prohibition of polygamy is a 
pofitive law; but from which a man may be exempted 
by fovereign neceflity. Baillet adds, that the example 
of the patriarchs is a very powerful argument in favour 
of polygamy: of thefe arguments we (hall fpeak hereafter. 

It has been much difputed among '.he doftors of the 
civil law whether polygamy be adultery. In the Ro¬ 
man law it is called Jluprum, and puniihed as fuch, that 
is, in fome cafes, capitally. But a fmaller punifhment 
is more confident with the Jewilh law, wherein the pro¬ 
hibition of adultery is perpetual, but that of polygamy- 
temporary only. 

In Germany, Holland, and Spain, this offence is, 
differently puniihed. By a conftitution of Charles V. 
it was a capital crime. By the laws of ancient and 
modern Sweden it is puniihed with death. In Scotland 
it is puniihed as perjury. . 

In England it is enadtedby ftatute 1 Jac. I. cap. ii„ 
that if any perfon, being married, do afterwards marry 
again, the former hulband 01 wife being alive, it is fe¬ 
lony, but within the benefit of clergy. The firft wife- 
in this cafe (hall not be admitted as an evidence againft 
her hulband, becaufe (lie is the true wife ; but the fe- 
cond may, for (he is indeed no wife at ail; and fo vice 
verfia of a fecond hulband. This aft makeS an exception 
to five cafes, in which fuch fecond marriage, tho’ in the- 
three firft it is void, is, however, no felony, 1. Where ei¬ 
ther party hath been continually abroad for (even years,, 
whether the party in England had notice of the other’s 
being living or not. 2. Where either of the parties 
hath been abfent from the other feven years within the 
kingdom, and the remaining party hath had no notice of' 
the other’s being alive within that time. 3. Where 
there is a divorce or feparation a menfia et thora by fen- 
tence m the ecclefiaftical court. 4. Where the firft 
marriage is declared abfolutely void by aayfucli fentence, 
and the parties loofed a vinculo- Or, 5. Where either 
of the parties was under the age of content at the time 
of the firft marriage ; for in fuch cafe the firft marriage 
was voidable by the difagreement of either party, which 
this fecon-d marriage very clearly amounts to. But if' 
at the age of confent the parties had agreed to the 
marriage which completes the contract, and is indeed, 
the real marriage, and afterwards one of them (hould 
rtiarry again, judge Blackftone apprehends that fuch; 
fecond marriage would-be within the reafon and penal¬ 
ties of the aft. 

Bernardus Ochinus, general of the order of Capu¬ 
chins,_ and, afterwards a Proteftant, gubliflied, about the; 

middle.- 
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_ olygrmy , midille of the 16th century, Dialogues in favour of Po- 
lygamy, which where anfwered by Theodore Beza. And 
about the conclufion of the laft century we had at Lon¬ 
don an artful treatife publifhed in behalf cf a plurality 
of wives, under the title of Polygamia Triumphairix : the 
author whereof affumeS the name of Theophilus Aletbeus ; 
hut his true name was Lyferus. He was a native of 
•Saxony. It has been anfwered by feveral. 

A new argument in favour of polygamy has been 
' adduded by Mr Bruce, on this principle, that in fome 
parts of the world the proportion of female children is 
much greater than that of males. “ From a diligent 
inquiry (fays he) into the fouth and fcripture-part of 
Mefopotamia, Armenia, and Syria, from Mouiul or 
Nineveh to Aleppo and Antioch, I find the proportion 
to be fully two women to one man. There is indeed a 
fradtion over, but it is not a confiderable one. From 
Latikea, Laodicea ad mare, down the coaft of Syria 
to Sidon, the number is nearly three, or two and three 
fourths, to one man. Through the Holy Land, the 
country called Horan, in the Ilthmus of Suez, and the 
parts of the Delta unfrequented by Grangers, it is fome- 
thing lefs than three. But from Suez to the Straits of 
Babelmandel, which contains the three Arabias, the 
proportion is fully four women to one man; which I 
■have reafon to believe holds as far as the line, and 30° 
beyond it. The Imam of Sama was not an old man 
when I was in Arabia Felix in 1769 ; but he had 88 
children then alive, of whom 14 only were fons. The 
pried of the Nile had 70 and odd children ; of whom, 
as I remember, above 50 were daughters. 

“ It may be objedted, that Dr Arburthnot, in quo¬ 
ting the bills of mortality for 20 years, gave the mod 
unexceptionable grounds for his opinion ; and that my 
fingle aifertion of what happens in a foreign country, 
without further foundation, cannot be admitted as 
equivalent tedimony : and I am ready to admit this ob- 
jedtiorq as there are no bills of mortality in any of thefe 
countries. I fhall therefore fay in what manner I at¬ 
tained the knowledge which I have jud mentioned. 
Whenever I went into a town, village, or inhabited 
place, dwelt long in a mountain, or travelled journeys 
with any fet of people, I always made it my bufmefs to 
inquire how many children they had, or their fathers, 
their next neighbours or acquaintance. I then afked 
my landlord at Sidon, fuppofe him a weaver, how many 
children he has had ? He tells me how many fons and 
how many daughters. The next I afk. is a tailor, a 
i'mith, &c. in fhort every man who is not a dranger, 
from whom I can get the proper information. I fay, 
therefore, that a medium of both fexes, arififlb from 
three or four hundred families, indifcriminately taken, 
ihall be the proportion in which one differs from the 
other; and this, I am confident, will give the refult to be 
s three women in 50° of the 90° under every meridian of 
the globe.” 

Our author corroborates this argument byfuppofing 
that Mahomet perceived this difpropcrtion, and that 
upon it he founded his inditution allowing one man to 
have four wives. “ With this view he ena&ed, or ra¬ 
ther revived, the'law which gave liberty to every indi¬ 
vidual tomarrry four wives, each of whom was to be 
equal in rank and honour, without any preference but 
what the prediledlion of the hudsand gave her.” 

-Having thus eflablifhed, as.lie fuppofes, the neceffity 


of polygamy in theEad, Mr Bruce proceeds to confider Polygamy, 
whether there is not fo'me‘ other reafons why it ihould v * 
not be praflifed in Britain farther than the mere equa¬ 
lity in numbers of the fese's to one another. This rea¬ 
fon he finds in the difference between the conditutions 
of the Europeans and eaftern nations, “ Women in 
England (fays he) are capable of child-bearing at 14; 
let the other term be 48, when they bear no more ; 

34 years therefore an Englifh woman bears children. 

At the age of 14 or 15 they are ohjetds of our love; 
they are endeared by beating us children after that 
time ; and none, I hope, will pretend, that at 48 and 
-50 an Englifliwoman is not an agreeable companion. 

The Arab, on the other hand, if fhe begins to bear 
children at 11, feldom or never has a child after za. 

The time, then, of her child-bearing is nine years; and 
four women, taken altogether, have then the term of 
36. So that the* Englifh woman that bears children 
for 34 years has only two years lefs than the term en¬ 
joyed by the four wives whom Mahomet has allowed; 
and if it be granted that an Englifh wife may bear at 
50, the terms are equal. But there are other grievous 
differences. An Arabian girl, at n years old, by her 
youth and beauty, is the objeft of man’s de/ire: being 
an infant, however, in underftanding, fhe is not' a ra¬ 
tional companion for him. A man marries there, fay 
at 20; and before he is 30, his wife, improved as a 
companion, ceafes to he an object of his defires and a 
mother of children : fo that all the bed and mod vigo¬ 
rous of his days are fpent with a woman he cannot 
love; with her he would.be dedined to live 40, or 
45 years, without comfort to himfelf by increafe of 
family, or utility to the public. The reafons, then, 
againd polygamy, F which fubfld’in England, do not by 
any means fubfid in Arabia; and that being the cafe, 
it woulji be unworthy of the wifdom of God, and an 
unevennefs in his ways, which we (hall never fee, to 
fubjedt two nations under fuch different circumdances 
abfolutely to the fame obfervances.” 

To all this argumentation, however, it may be re- . 
plied, that whatever we may now fuppofe to be the 
conditution of nature in the warmer parts of the globe, 
it certainly was different at the beginning. We cannot 
indeed afcertain the exaft pofition of the Garden of 
Eden ; but it is with reafon fuppofed not to have been 
far from the ancient feat of Babylon. In that country, 
therefore, where Mr Bruce contends that four women 
are neceffary to the comfort of one man, it pleafed 
God to grant only one to the fird man ; and that, too, 
when there was more occafion for population than ever 
there has been fince, becaufethe whole earth wds to be 
peopled from a fingle pair. Matters were not altered 
at the flood; for Noah had but one wife. And this 
is the very argument ufed by our Saviour himfelf when 
fpeaking of divorce without any fufficient caufe, and 
then marrying another woman, which is a fpecies of 
polygamy.—Again, with refpedt to the alleged multi¬ 
plicity of females in the eaflern part of the world, it is 
by no means probable that the calculations of Mr Bruce 
oi*aiiy other perfoncan be admitted in this cafe. Hif- 
tory mentions no fuch thing in any nation ; and confi- 
dering the vad dedruffion among the male part of th 2 
human fpecies more than of the females by war and 
other accidents, we may fafely fay, that if four women 
children were born for every fingle male, there would 
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Polyg amy. | n f uc h countries be five or fix grown up women for mous connexions of the patriarchs and faints of ti e 1 ’oU g ae^ 

' v ' every man ; a proportion which we may venture to Old Teftament, and infers the lawfulnefs of their 
affirm does not, nor ever did, exift anywhere in the practice from the bleflings which attended it, and the 
world. That it was not fo in former times we can laws which were inftituted to regulate and fuperintend 
only judge from the particular examples recorded in it. He contends for the lawfulnefs of Chriftians ha- 
hiftory, and thefe are but few. We read in the Greek ving, like the ancient Jews, more wives than one; 
hiftory, indeed, of the fifty daughters of Danaus ; but and labours much to reconcile the genius of the evan- 
thefe were matched by as many fons of another man. gelical difpenfation to an arrangement of this fort. 

Job had only one wife, yet had feven fons and but three With this view he afferts, that there is not one text in 
daughters. Jacob had two wives, who bore twelve the New Teftament that even hints at the criminality 
fons, and only one daughter. Abraham had only one of a polygamous connexion ; and he would infer from 
child by his firft wife, and that was a fon. By his St Paul’s direX'on, that bifliops and deacons fiiould 
fecond wife Keturah he had fix fons; and confidering have but one wife, that it was lawful for laymen to 
his advanced age at the time he married her, it is by have more. Chrift, he fays, was not the giver of a. 
no means probable that he could have 24 daughters; new law; but the bufinefs of marriage, polygamy, 
nay, if, as Mr Bruce tells us, the women in the eaftern &c. had been fettled before his appearance in the world, 
countries bear children only for nine years, it was im- by an authority which couldnot be revoked. Befides, 
poflible lire could have fo many. Gideon, who had this writer not only thinks polygamy lawful in a reli- 
many wives, had no fewer than feventy fons by thefe gious, but advantageous in a civil, light, and highly po- 
wives, and even his concubine had a fon ; fo that if all litic in a domeftic view. 

thefe women had produced according to Mr Bruce’s In defence of his notion of marriage, which, he fays,, 
proportion, of nearly three females to one male, he confifts in the union of man and woman as one body, the 
muft have had almoft 284 children; a better family effeXs of which in the fight of God no outward forms or 
than any of Mr Bruce’s eaftern acquaintances can pro- ceremonies of man’s invention can add to or detraXfrom,. 
bably boaft of. he grounds his principal argument on the Hebrew words 

With regard to this fubjeX, however, it muft be made ufe of in Gen. ii. 24. to exprefs the primitive in-, 
obferved, that the procreation of male or female chil- ftitution of marriage, viz. lniPtO p 3 *j» rendered by the 
dren depends in fome degree on the health and vigour LXX. 7rpo<r*oxx»5j)«rsT*/ -rr ?oc <m ywa/xa aum, which tranf- 
of the parents. It is by no means improbable, there- lation is adopted by the evangelift (Mat. >:ix. 5.) 
fore, that the eaftern voluptuaries, whofe conftitutions with the omiffion only of the fuperfluous prepofition 
are debilitated by their exceffes, may have many more (^poc) after the verb. Our tranflation, “ fhall cleave 
female than male children born to them. The women to his wife,” doth not, he fays, convey the idea of 
themfelves, by premature enjoyment, will alfo be in- the Hebrew, which is literally, as Moatanus renders 
dined to produce females inftead of males ; but neither the words, “ fhall be joined or cemented in his woman,, 
of thefe circumftances can prove this to be an original and they fhall become (i. e. by this union) one flefli.” 
law of nature. Something like this may be gathered But on this ciiticifm it is well remarked, that both the 
from facred hiftory. Gideon abovementioned, who Hebrew and Greek terms mean fimply and literally at- 
was a hardy and aXive warrior, had many fons. The tachment or adherence ; and are evidently made ufe of 
fame was the cafe with David, who led an aXive and in the facred wi itings to exprefs the whole fcope of con-, 
laborious life; while Solomon, who was a voluptuary, jugal fidelity and duty though he would reftrain them 

had only one fon, notwithftanding his multitude of to the groffer part of it. 

wives. With refipeX to the Mofaic law, for which Mr Mi- 

The moft barefaced defence of polygamy that has ap- dan is a warm advocate, it was certainly a local and 
peared in modern times is by the Rev. Mr Madan, who temporary inftitution, adapted to the ends for which 
publifhed a treatife, artfully vindicating, and ftrongly it was appointed, and admirably calculated, in its re¬ 
recommending it, under the title of Fhelyphthora ; or, lation to marriage, to maintain and perpetuate the fie-. 

A treatife on Female Ruin, in its Caufes, EJfiells, Con- paration of the Jewifti people from the Gentiles. In, 

Jequences, Prevention, and Remedy, &c. Marriage, ac- attempting to depreciate the outward forms of mar- 
cording to this writer, fimply and wholly confifts in riige, this writer would make his readers believe, that 
the aX of perfonal union, or aSus coitus. Adultery, becaufe none are explicitly deferibed, therefore none, 
he fays, is never ufed in the facred writings but to exifted; and confiequently that they are the fuper-. 
denote the defilement of a betrothed or married wo- fluous ordinances of human policy. But it is evident,, 
man, and to this fenfe he reftriXs the ufe of the term; from comparing Ruth iv. 10. 13. with Tobit vii. 13. 

To that a married man, in his opinion, is no adulterer, 14. and from the cafe of Dinah, related Gen. xxxiv. 

if his commerce with the fex be confined to fingle wo- that feme forms were deemed eflential to an honour- 
men, who are under no obligations by efpoufals or able alliance by the patriarchs and faints under the- 
marriage to other men: but, on the other hand, the Old Teftament, exclufive of the carnal- knowledge 
woman who fhould dare to have even but once an in- of each other’s perfons. It is alfo evident in the- 
trigue with any other man befides her hufband, (let cafe of the woman of Samaria, whofe connexion with, 
him have as many wives as Solomon), would, ipjh a man not her hufband is mentioned' in John iv. that; 
faSo, be an adulterefs, and ought, together with her fomething befides cohabitation-is neeeffary to conftitutc- 
gallant, to be punilhed with immediate death. This, marriage in the fight of God. 

he boldly fays, is the law of God : and on this'foun- Having ftated his notion of marriage, he urges, in 
dation he limits the privilege of polygamy to the defence of polygamy, that, notwithftanding the fe-. 
man; in fupport of which he refers to the polyga- venth commandment, it was allowed by God himfelij, 

wh®, 
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Joly g^my. who made laws for the regulation of it, wrought mi- 
v ' rack? in fijypport of it by making the barren women 

fruitful, and declared the iffue legitmate to all intents 
and purpofes. God’s allowance of polygamy is ar¬ 
gued from Exod. xxi. Jo. and particularly from Deut. 
xxi. 15, which, he fays,'amounts to a demonftration. 
This paffuge, however, at the utmoft, only prefup- 
pofes that the praftice might have exiftence among fo 
hard-hearted and fickle a people as the Jews; and 
therefore , wifely provides againft fome of its more un- 
juft and pernicious confequences, fuch as tended to af- 
feft the rights and privileges of heirfhip. Laws ena£led 
to regulate it cannot be fairly urged in proof of its law- 
fulnefs on the author’s own hypothecs; becaufe laws 
v.eie alfo made to regulate divorce, which Mr Madan 
condemns as absolutely unlawful, except in cafes of 
adultery. Befides, it is more probable that the “hated 
. wife” had been difmiffed by a bill of divorcement, than 
that (he was retained by her hufband : and moreover, it is 
not"certain but that the two wives, fo far from living 
with the fame hufband at the fame time, might .be 
dead ; for the words may be rendered thus, “ if there 
Jbould have been to a man two wives, &c.” The words 
exprefling the original inftitution of marriage, Gen. 
ii. 24, compared with Mat. xix. 4, 5, 8. afford infuper- 
able objections againft Mr Madan’s doftrine of poly¬ 
gamy. 

If,we appeal on this fubjeft, from the authority of 
Scripture to the writings of the earlieft fathers in the 
Chritlian church, there is not to be found the fainteft 
trace of any thing refembling a. teftimony to the law¬ 
fulness of polygamy; on the contrary, many paffages 
occur, in which the- praftice of it is ftroagly and ex¬ 
plicitly condemned. 

We (hall clofe this article with the words of an excellent 
anonymous writer already quoted, and to whofe critique 
on Mr Madan’s work we are indebted for the above re¬ 
marks : “ In a word, when we refleft that the primitive 
inftitution of marriage limited it to one man and one wo¬ 
man ; that this inftitution was adhered to by Noah and his 
fons, amidlt the degeneracy of the age in which they 
lived, and in fpite of the examples of polygamy which 
the accurfed race cf Cain had introduced ; when we 
confider how very few (comparatively fpeaking) the 
examples of this praftice were among the faithful ; 
how mnch it brought its own puni-fhment with it; and 
how dubious and equivocal thofe paffages are in which 
it appears to have the fanftion of divine approbation ; 
•when to thefe reflections we add another, refpefting 
the limited views and temporary nature of the more 
ancient difpenfations and inftitutior.s of religion—how 
often the imperfections and even vices of the patriarchs 
and people of God, in old time, are recorded, with¬ 
out any exprefs notification of their criminality—how 
much is faid to be commanded, which our reverence 
ior the holinds of God and his law will only fuffer us 
to fuppofe, were, ior wife ends, peimitted—how fre¬ 
quently the meffengers of God adapted themfelves to 
the genius of the people to whom they were fent, and 
the circumftances of the times in which they lived :— 
above all, when we confider the purity, equity, and 
benevolence of the Chriftian law; the explicit decla¬ 
ration of our Lord, and his apoftle St Paul, refpefting 
the inftitution of marriage its defign and limita- 
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tion;—when we refleft, too, on the teftimony’of the Pely§w*i 
moft ancient fathers, who could not poffibly be igno¬ 
rant of the general and common praftice of the apo- 
ftolic church ; and, finally, when to thefe confidera- 
tions we add thofe which are founded on juftice to the 
female fex, and all the regulations of domeftic economy 
and national policy—we muft wholly condemn the revi¬ 
val of polygamy ; and thus hear our honeft teftimony 
againft the leading defign of this dangerous and ill-ad- 
vifed publication.” , 

We would advife our readers to read the whole cri. 
ticifms on Madan’s book in the Monthly Review, toge¬ 
ther with their account of the feveral anfwers to it. The 
reverend author of the'Thelyphthora has there met with 
a mod able antagonift, who traces him through all his 
deceitful windings, and expofes the futility and falfe- 
hood of his arguments with lingular ability. See Month¬ 
ly Review, vol. lxiii. p. 273, &c .; fee alfo Palcy's Moral 
Phllofophy, 4tO; p, 262. 

POLYGARS, are natives of Hindoftan. They in¬ 
habit almoft impenetrable woods, and are under the ab- 
folute direftion of their own chieftains. ,In time of 
peace they are profeflionally robbers, but in times of 
war are the guardians of the country. The general 
name of thefe people is Poly gar. Their original infti¬ 
tution, for they live" in diftinft clans, is not very well 
underftood. It probably took its rife from the muni¬ 
cipal regulations relative to the deftruftioa of tygeys 
and other ferocious beafts, Certain trafts of woodlantf 
were indilputedlyallotted as rewards to thofe who ftiould 
flay a certain number cf thofe animals; and thofe lands 
approximating, probably laid the foundation of the feve¬ 
ral confederacies of Polygars. 

“ The Pollams, or woods, from which is derived the 
word Poly gar, lying in profufion through all the fouth- 
ern parts of Hindoftan, the ravages committed in the 
open countries by thefe adventurous clans, are both fre¬ 
quent and deftruftive. Cattle and grain are the con- 
ftant booty of the Polygars. They not unfrequently 
even defpoil travellers of their property, and fometimes 
murder, if they meet with opposition: yet thefe very 
Polygars are the hands into which the aged and infirm, 
the wives, children, and treafure, of both Hindoos and 
others are entrufted, when the circumjacent country un¬ 
fortunately happens to be the feat of war. The pro¬ 
tection they afford is paid for ; but the price is inconfi- 
derable, when the helplefs fituation of thofe who fly to 
them for flielter is confidered, and efpecially when their 
own very peculiar charafter is properly attended to. 

The native governments of Hindoftan are under the ne- 
ceffity of tolerating this honourable banditti. Many 
of them arefo formidable as to be able to bring 15,000 
and 20,000 men into the field. 

“ The Hindoo code of laws, in fpeaking of robbe¬ 
ries, hath this remarkable claufe, c The mode of fhares 
amongft robbers thall be this:—If any thief or thieves, 
by the command of the magirtrate, and -with his af- 
fiftance, have committed depredations upon, and 
brought away any booty from, another province, the 
magiftrate fhajl receive a fhare of one fixtb part of the 
whole. If they received no command or affrftanee from 
the magiftrate, they (hall give the magiftrate in that 
cafe one tenth' part for his ihare, and of the remainder 
their chief (ball receive four fhares ; and whofoever 

among 
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Polygars among them is perfeft mader of his occupation, (hall 
II receive three (hares: alio, which ever of them is remark- 
i’olygno- a j ) jy fl ron g an d ftout, (liall receive two (hares, and the 
■ >u _ s ~ reft (hall receive each one (hare.’ Here, then, we fee 
not only a fandtion, but even an inducement, to fraudu¬ 
lent practices.— Another lingular inconfiftency among 
a people who, in many periods of their hiftory, have 
been proverbial for innocency of manners, and for un¬ 
common honehy in their condudt towards travellers and 
Grangers. 

“ At the firft fight, it would appear that the tolera¬ 
tion of the Polygars, owing to their great numbers, 
and to the fecurity of their fortredes, which are in ge¬ 
neral impenetrable but to Polygars; that the govern¬ 
ment licence, in this manner given to them, to live on 
thefpoils of the indullrious—might have originally oc- 
cafioned the formal divifion, and encouragement to per- 
feverance, which we have junquoted : but the caufe I 
fliould rather fuppofe to lie in the nature of certain go¬ 
vernments, than to have arifen from any accidental cir- 
cumdance afterwards; and I am the more inclined to 
this opinion, from the lituation of the northern parts of 
Hindoftan, which are, and always have been, unmfefted 
by tbefe freebooters. 

“ The dominion of the EaPt was, in former days, 
mod probably divided and fubdivided into all the vari¬ 
ous branches of the feodal fyftem. The veftiges of it 
remain to this hour: rajahs and zemindars are nothing 
more than chieftains of a certain degree of confequence 
in the empire. If, then, experience has fhown, in other 
parts of the world, that clans have always been obferved 
to commit the mod pernicious adls of depredation and 
hodility on each other, and that the paramount lord 
has feldom been able effectually to crulhfo general and 
fo complicated a fcene of mifchief—may we not reafon- 
ably venture to fuppofe, that the Hindoo legiflature 
pa(Ted this ordinance for the fuppreflion of fuch provin¬ 
cial warfare, and for the wholefome purpofe of drawing 
the people, by unalarming degrees, more immediately 
under the controul of the one fovereign authority ? The 
conclufion, I own, appears to me fatisfadtory. More¬ 
over, Polygars cannot but be of modern growth ; for 
the law relative to thefts is antecedent to the mention of 
Polygars in hiftory.” Sullivan’s Philofophical Rhapfo- 
dies. 

POLYGLOTT, among divines and critics, chiefly 
denotes a Bible printed in_feveral languages. See Bi¬ 
ble and Printing. 

POLYGLOTTUS, in ornithology. See Tur- 

DUS. 

POLYGNOTUS, a famous painter of Thafos, flou- 
rifhed about 422 years before the Chriftian era, and was 
the fon and fcholar of Aglaophon. He adorned one of the 
public porticoes of Athens with his paintings, in which he 
•had reprefented the mod firiking events of the Trojan 
war. The Athenians were fo pleafed with him, that 
they offered to reward his labours with whatever he 
pleafed to accept; but he declined the offer; and the 
Amphidlyonic council, which was compofed of the re- 
prefentatives of the principal cities of Greece, ordered 
that Polygnotus fhould be maintained at the public ex¬ 
pence wherever he went. 

Of the talents of Polygnotus much honourable men¬ 
tion is made by many of the bed authors of antiquity, 
as Aridotle and Plutarch, Dionyfius Halicarnaffenfis, 
Vol. XV. 


&c. Paufanias fpeaks of his pidtures of the events Polygon, 
of the Trojan war, and, in his Tenth Book, intro- Polygo* 
duces a very long defcription of other pictures by , imm ‘ 
the fame artid, painted alfo from Homer in the temple 
at Delphos. The paifage, however, gives but a confu- 
fed and imperfedt idea of the painter’s performance. 

How much the art is indebted to this ancient mader, 
what grace and foftnefs he gave to the human counte¬ 
nance, what embellilhments he added to the female fi¬ 
gure and drefs, are much more happily det'eribed by 
Pliny. “ Primus mulieres lucida vefte pinxit, capita 
earum mitris verficoloribus operuit, plurimumque pic- 
turse primus contulit: fiquidem indituit os adaperire, 
dentes odendere, vultum ab antiquo rigore variare.”— 

The fame author likewife bears honourab’e tedimony 
to the liberal fpirit of this great artid, who refufed any 

reward for his ingenious labours in the portico.- 

“ Porticum gratuito, cum partem ejus Mycon merce- 
de pingeret.” Plin. lib. 35. cap. 8. 

POLYGON, in geometry, a figure with many fides, 
or whofe perimeter confids of more than four fides at 
lead ; fuch are tfie pentagon, hexagon, heptagon, &c. 

POLYGONUM, Knot-grass: A genus of the tri- 
gynia order, belonging to the odlandria clafs of plants ; 
and in the natural method ranking under the 12th or¬ 
der, Holoracea. There is no calyx; the corolla is quin- 
qnepartite, and calycine, or ferving indead of a calyx ; 
there is one angulated feed. There are 27 fpecies; but 
the mod remarkable are, 1. The bidorta, bidort, or 
greater fnakeweed, hath a thick oblique intorted root, 
blackifh without, and red within; a fimple, round, 

(lender dem, near two feet high ; oval leaves, having 
decurrent foot-dalles, and the (talk terminated by thick 
fhort fplkes of whitifh-red flowers. 2. The vivipa- 
rum, or fmaller bidort, hath a thickifli root, a fimple 
(lender dem half a foot high, fpear-fhaped leaves, 
and the dalks and branches terminated by long fpikes 
of whitifh-red flowers. Both thefe perennials flower 
in May and June, fucceeded by ripe feeds in Au- 
gufl. They grow wild in England, &c. the firft in 
moift, the other in mountainous, fituations. 3. Ori¬ 
ental polygonum, commonly called perjicaria, hath fi¬ 
brous roots; an upright, robufl, drong, jointed dem, 
rifing eight or ten feet high, dividing at top into fe- 
veral branches; very large oval-lanceolate alternate 
leaves, on broad footftalks half furrounding the dem ; 
and all the branches terminated by long, (lender, hang¬ 
ing fpikes of reddifh-purple heptandrous and digynious 
flowers, from July till Odfober. 4. Fagopyrum, buck¬ 
wheat, or brank, rifes with an upright, fmooth, branchy 
dem, from about a foot and a half to a yard high, heart- 
fhaped fagittated leaves, and the branches terminated 
by cluders of whitidi flowers, fucceeded by large an¬ 
gular feeds ; excellent for feeding pigeons and mod 
forts of poultry. 

All thefe plants are hardy, and fucceed in almoft 
any foil and fituation; the two firft are perennial in 
root; and the third and fourth are annual, wholly decay 
at the end of fummer, or early in winter. The 'fird two 
forts are retained in fome curious gardens for variety; 
but their chief merit is for medical purpofes; they are 
powerful adringents, and are ufed both internally and 
externally ; edeemed very efficacious in hasmorrhagies 
and other fluxes ; and good to heal fore mouths. The 
third fort, Oriental polygonum, or perficaria, is a mod 
T ,t elegant 
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Folyglo- elegant annual for the embellifliment of pleafure- 
UU || Tl ground; affuming a majeftic tree-like growth by its 
Polyhe- erefl luxuriant ftem, and branchy head ; which being 
drou - garnilhed with noble large foliage, and numerous pen- 

'-*- - dulous fpikes of flowers, in conftant fucceflion three or 

lour months, exhibits a very ornamental appearance 
from June or July until O&ober, and is fo eal'y of cul¬ 
ture, that from its fcattered feeds in autumn, young 
plants rife fpontaneoufly in abundance the enfuing 
fpring, and fhoot up fo rapidly as to attain fix or 
eight feet in height by July, when they generally begin 
flowering, ancl continue till attacked by the froft, when 
they totally perilh ; fo that a frelh fupply muft be raifed 
from feed annually. The fourth fort (buck-wheat) is 
a fort of corn, and is frequently cultivated both by way 
of fodder, cutting its ftalks while young and green to 
feed cattle, and for its grain to feed pigeons, poultry, 
hogs, &c. It flourilhes in any foil and fituation, but 
generally thrives beft in a light dry earth ; and the 
dried feafons feldom retard its growth. The firft and 
fecond forts are eafily propagated in plenty, by parting 
the roots in autumn. The third fort. Oriental poly¬ 
gonum, being annual is always propagated from feed 
annually, either in the full ground, or by means of hot¬ 
beds. 

Vfes. The root of a 'kind of biftort, according to 
GmeTin, is ufed in Siberia for ordinary food. This fpe- 
cies is by Haller called b'ijiorla foliis ad orarn nervo/ts, 
and by forr.e other botanifts biftorta montana minor. 
The natives call it moulta; and fo indolent are they, 
that, to fave themfelves the trouble of digging it out 
of the earth, they go in fpring and pillage the holes of 
the mountain rats, which they find filled with thefe 
roots. In Britain, biftort is ufed as a medicine. All 
the parts of biftort, have a rough auftere tafte, parti¬ 
cularly the root, which is one of the ftrongeft of the 
vegetable aftringents. It is employed in all kinds of 
immoderate haemorrhagies and other fluxes, both inter¬ 
nally and externally, where aftringency is the only in¬ 
dication. It is certainly a very powerful ftyptic, and 
is to be looked on Amply as fuch ; the fudoriflc, anti- 
pettilential, and other like virtues afcribed to it,, it has 
no other claim to than in confequence of its aftringen¬ 
cy, and of the antifeptic power which it has in common 
with other vegetable ftyptics. The largeft dofe of the 
root in powder is a fingle dram. 

POLYGRAPHY, Polygraphia, or Polygraphice, 
the art of writing in various unufual manners or ciphers; 
as alfo of deciphering the fame. The word is formed 
from the Greek, irt\v multum, and fcriptura, 

“ writing.” 

The ancients feem to have been very little acquaint¬ 
ed with this art; nor is there any mark of their having 
gone beyond the Lacedemonian fcytala. Trithemiu , 
Porta, Vigenere, and father Niceron, have written cn 
the fubjeft of polygraph/ or ciphers. See Cipher. 

POLYHYMNIA, in the pagan mythology, one of 
the nine mufes, thus named from the Greek words no^; 
“ much,” and “ fong,” She prcfided over 

hiftory, or rather rhetoric ; and is reprefented with a 
crown of pearls and a white robe; her right hand in 
aftion as if haranguing, and holding in her left a cadu¬ 
cous or fceptre to fln w her power. 

POLYHEDRON, in geometry, denotes a body or 
folid comprehended under many fides or planes. 

Polyhedron,, in optics, is a multiplying glafs or 


lens, confifting of feveral plane furfaces difpofed into a Polymath/ 
convex form. See Optics, n° 256. II 

POLYMATHY, denotes the knowledge of many Folyphe- 
arts and fciences. The word is derived from the Greek, . m ” 8, . 
nsxc multum , and fj.aBa.ra, difco. 

POLYMNESTOR, was a king of the Thracian 
Cherfonefus. He married Ilione, Priam’s eldeft daugh¬ 
ter; and for the fake of the treafure with which he was 
entrufted by Priam during the fiege of Troy, he mur¬ 
dered Polydorus, (fee Polydorus). The fleet in which 
the vidtorious Greeks returned, together with their Tro¬ 
jan captives, among whom was Hecuba, flopped on the 
coafts of Thrace, where one of the female captives dif¬ 
co vered on the Ihore the body of Polydorus, whom Po- 
lymneftor had thrown into the fea- The dreadful in¬ 
telligence was immediately communicated to Hecuba 
his mother, who recollecting the frightful dreams fhe 
had the preceding night, did not doubt but Polymnet 
tor was the cruel affaffin. Refolved to revenge her 
fon’s death, fhe immediately called out Polymneftor, as 
if to impart to him fomething of importance. He was 
drawn into the fnare ; and no fooner was he introduced 
into the apartment of the Trojan princefs, than the fe¬ 
male captives ruftiing upon him, put out his eyes with 
their pins, while Hecuba murdered his two children* 
who had accompanied him. Euripides informs us, that 
the Greeks condemned Polymneftor to be baniilied into 
a diftant ifiand for bis perfidy. Hyginus, however, » 

relates the whole differently, and tells us, that when 
Polydorus was fent to Thrace, Ilione his After took 
him inftead of her fon Deiphilus, who was cf the fame 
age, being fearful of her hulband’s cruelty. The mo¬ 
narch, unacquainted with the impofition, looked upon 
Polydorus as his own fon, and treated Deiphilus as 
her brother. After the deftrudfion of Troy, the con¬ 
querors wifhed the houfe and family of Priam to be ex¬ 
tirpated, and therefore offered Eledtra the daughter of 
Agamemnon to Polymneftor, if he would deftroy Ilione 
and Polydorus. He accepted the offer, and immedi¬ 
ately difpatched his own fon Deiphilus, whom he took 
for Polydorus. Polydorus, who paffed as the fon of 
Polymnettoi, confulted the oracle after the murder of 
Deiphilus, and being informed that his father was dead, 
his mother a captive in the hands of the Greeks, and 
his country in ruins, he communicated the anfwer to 
Ilione, whom he had always regarded as his mother. 

She told him the measures (he had purfued to fave his 
file, upon which he avenged the perfidy of Polymneftor 
by putting out his eyes. 

POLYMNIA, in botany: A genus of the poly ga¬ 
mut necdi'aria order, belonging to the fyngenefia clafs 
of plants ; and in the natural method ranking under the 
49th order, Compojita. The receptacle is paleaceous; 
there is no pappus; the exterior calyx is tetraphyllons, 
or pentapbyllous ; the interior decaphyllous, and com- 
pofedof concave leafets. 

POLYNICES, the f3n of CEdipus by his mother 
Jocafta- See Jocasta, CEdipus, and Eteocles. 

POLYPE. See Polypus. 

POLYPETALOUS, among botanifts, an epithet 
applied to fuch flowers as confift of feveral petals or 
flower-leaves. 

POLYPHEMUS (fab hift.J, a celebrated Cyclops, 
and king of all {he Cyclops in Sicily, was the fon of 
Neptune and Thoofa the daughter of Phorcys. He is 
faid to have been a monfter of great ftrength, very tall, 

and 
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and with one eye in the middle of the forehead. He 
eat human flefh, and kept his flocks on the coaft of 
Sicily, when Ulyfles, at his return from the Trojan war, 
was driven there. Ulyfles, together with 12 of his com¬ 
panions, vifited the coaft, and with them was feized by the 
Cyclops, who confined them in his cave, and daily devou¬ 
red two of them. Ulyfles would have fhared the fate of 
the reft, had he not intoxicated the Cyclops, and put out 
his eye with a firebrand when he was ufleep. Polyphe¬ 
mus was awakened by the fudden pain, and flopped the 
entrance of his cave ; but Ulyfles efcaped, by creeping 
between the legs of the rams of the Cyclops, as they 
were led out to feed on the mountains. Polyphemus 
became enamoured of Galatsea ; but his addrell'es were 
difregarded, and the nymph fhunned his prelence. The 
Cyclops was ftill more earneft ; and when he faw Gala- 
txa furrender herfelf to the pleafures of Acis, he crufh- 
ed his rival with a piece of a broken rock. 

POLYPODIUM, in botany; a genus of the or¬ 
der of Alices, belonging to the cryptogamia clafs 
of plants. The fructifications are in roundifh points, 
fcattered over the inferior difc of the frons or leafs— 
There are 65 fpecies, of which the moft remarkable 
is the filix mas, or common male fern. This grows 
in great plenty throughout Britain in woods and ftony 
uncultivated foils. The greateft part of the root lies 
horizontally, and has a great number of appendages 
placed dole to each other in a vertical direction, while 
a number of fmall fibres ftrike downwards. The leaves 
are a cubit high, and grow in circular tufts. They 
are at firft alternately pinnate, the pinnae increafing in 
fize from the bafe towards the middle, and afterwards 
gradually decreafing upwards to the fummit of the leaf. 
Thefe pinnae are again pinnatifid, or fubdivided almoft 
to the nerve into obtufe parallel lobes, crenated on the 
edges. The ftalks are covered with brown filmy fcales. 
The fructifications are kidney-fhaped, and covered with 
a permanent fcaly fhield or involucrum. The capfules 
are of a pale brown, furrounded with a faffron-coloured 
elaftic ring. 

This fern has nearly the fame qualities, and is ufed 
for moft of the fame intentions, as the pteris aquilina. 
They are both burnt together for the fake of their 
afhes, which are purchafed by the foap and glafs-makers. 
In the ifland of Jura are exported annually 150 1 . worth 
of thefe afhes. 

Gunner relates, in his Flor. Noveg. that the young 
curled leaves, at their firft appearance out of the ground, 
are by fome boiled and eaten like afparagus; and that 
the poorer Norwegians cut off thofe fucculent laminae, 
like the nails of the finger at the crown of the root, 
which are the bafes of the future ftalks, and brew them 
into beer, adding thereto a third portion of malt, and 
in times of great fcarcity mix the fame in their bread. 
The fame author adds, that this fern cut green, and 
dried in the open air, affords not only an excellent lit¬ 
ter for cattle, but, if infufed in hot water, becomes no 
contemptible fodder to goats, fheep, and other cattle, 
which will readily eat and fometimes grow fat upon 
it: a circumftance well worth the attention of the in¬ 
habitants of the Highlands and Hebrides, as great 
numbers of their cattle, in hard winters, frequently pe- 
riffi for want of food. 

But the anthelmintic quality of the root of the male 
fern is that for which it is chiefly to be valued, and of 


which an account is given under the article Medicine, 

p. 343. col. 2. 

The polypodium oreopteris is o fly remarkable be- 
caufe it has been confounded by moft of the Lnglifli 
botanifts with the fpecies which we have now de- 
frribed, and the polypodium tbelypteris. It has a 
large fcaly root, wrapped and tied together vri'h fmall 
ftrong fibres, not to be fkparated without difficulty.— 
The frudtificauons are on the ma; gins both when young 
and old, and never run into one another : the lobes ate 
oval and plain. It is four times as large as the the!) p- 
teris, and grows in dry woods, moors or hills, and very 
feldom near water; all which charadlers are widely dif¬ 
ferent from thofe of the fpecies with which it has been 
confounded It is to be found both in England and 
Scotland, in the latter place very plentifully. See Lin- 
naan Franfaftions, vol. I. p. ifil. 

POLYPREMUM, in botany: A genus of the mo- 
nogynia order, belonging to the tetrandria clafs of 
plants; and in the natural method ranking under the 
22d order, Caryophillei. The calyx is tetraphyllous j 
the corolla quadrifid and rotacqous, v\ith its lobes ob- 
cordate ; the capfule comprefled, emarginated, and bi¬ 
locular. 

POLYPUS, a fpecies of frefh-water infedts, belong¬ 
ing to the genus of hydra, of the order of zoophytes, and 
clafs of vermes. (See Animalcule, n° 24, &c.) The 
name of hydra Was given them by Linnseus on account 
of the property they have of reproducing themfelves 
when cut in pieces, every part foon becoming a perfedt 
animal. Dr Hill called them liota, on account of the 
ftrong principle of life with which every part of them 
is endowed. 

Thefe animals were firft difeovered by Leeuwenhoek, 
who gave fome account of them in the Philofophical 
Tranfadtions for 1703, but their wonderful properties 
were not thoroughly known till the year 1740, when 
Mr Trembley began to inveftigate them. Previous to 
his difeoveries, indeed, Leibnitz and Bcerhaave,by rea- 
fonings a priori, had concluded that animals might be 
found which would propagate by flips like plants ; and 
their conjedtures were foon verified by the obfervations 
of the gentlemen above-mentioned. At firft, however, 
Mr Trembley was uncertain whether he fhould reckon 
thefe creatures animals or plants; and while thus uncer¬ 
tain, he wrote a letter on the fubjedt to Mr Bonnet in Ja¬ 
nuary 1741 ; but in March the fame year he had fatisfied 
himfelf that they were real animals. The furprife of Mr 
Trembley, and of others, on difeovering the true nature 
of thefe animals, was very great. When Mr Reaumur 
faw for the firft time two polypes formed from one 
which he had divided into two parts, he could hardly 
believe his own eyes; and even after having repeated 
the operation an hundred times, he faid that the fight 
was by no means familiar to him. On the 18th of July 
1741, M. Buffon wrote to Martin Folkes, Efq; prefi- 
dent of the Royal Society, acquainting him with “ the 
difeovery of a fmall infedt called a polypus, which is 
found about the common duck-weed ; and which, being 
cut in two, puts forth from the upper part a tail, and 
from the lower end a head, fo as to become two animals 
inftead of one. If it be cut into three parts, the middle- 
moft alfo putsoutfrom one end ahead, and from the other 
a tail, fo as to become three diftindt animals, all living 
like the firft, and performing the various offices of their 
T t 2 fpecies.” 
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Polypus, fpecies.”—In September the fame year, a letter was 
v communicated from C. Bentink, Efqj at the Hague, 
defcribing the infefts difcovered by Mr Trembley, add¬ 
ing, that he himfelf had feen them; and in November 
that year, a letter was read before the Society from 
Gronovius, at Leyden, giving an account of a water- 
infeft, which, fays he, if cut into five or fix pieces, in 
a few hours there will be as many animals exaftly fimilar 
to their parent. Thefe accounts, however, were all 
deemed fo extraordinary, that they were not credited, 
until profeifors Albinus and Mufchenbroeck provided 
themfelves with them, and found every thing related 
concerning them to be exaftly true. In March 1742, 
Mr Folkes gave an account of them to the Royal So¬ 
ciety, from fome obfervations made on feveral polypes 
which Mr Trembley had fent from Holland. They 
•were foon after found in England, and the obfervations 
made upon them were published by feveral perfons ; fo 
that no doubt remained concerning the reality of what 
had been related concerning them. 

The general charafter of the polype is, that it fixes 
itfelf by its bafe ; is gelatinous, linear, naked, contrac¬ 
tile ; and can change its place. The mouth, which is 
placed at one end, is furrounded by hair-like feelers; 
The young ones grow out from its fides ; but in autumn 
it produces eggs from its fides. There are fix varietes. 

1. The viridts , or green polype, has commonly ten 
fiiort arms. 

2. The fufca has frequently eight arms feveral times 
longer than the body. 

3. The grifea is of a yellow!fii colour, fmall towards 
the bottom, and has long arms, generally about {even 
in number. 

4. The fallens has generally about fix arms of a mo¬ 
derate length. 

• 5. The hydatula has a veficular body, and four obfo- 
lete arms. It is found in the abdomen of fheep, 
fwine, &c. 

6. The Jlentorea has been called the tunnel-Jhaped, add 
has a mouth furrounded with a row of hairs. 

7. The focialis is bearded, thick, and wrinkled. 

The three fir ft fpecies are thole on which the greateft 

number of experiments have been made; and their 
lhapes are fo various, that it is by no means eafy to de- 
feribe them. They are generally found in ditches. 
Whoever has carefully examined thefe when the fun is 
very pouterful, will find many little tranfparent lumps of 
the appearance of a jelly, and fize of a pea, and flatted 
Upon one fide. The fame kind of fubftances are like- 
wife to be met with on the under fide of the leaves of 
plants which grow in fuch places. Thefe are the po¬ 
lypes in a quiefeent ftate, and apparently inanimate. 
They are generally fixed by one end to fome folid fub 
fiance, with a large opening, which is the mouth, at 
the other ; having feveral arms fixed round it, projecting 
as rays from the centre. They are (lender, pellucid, 
and formed of a tender fubftance like the horns of a {nail, 
and capable of contracting themfelves into a very fmall 
compafs, or of extending to a confiderable length. The 
arms are capable of the fame contraction arid expanfion 
as the body ; and with thefe they lay hold of minute 
worms and other infefts, bringing them to the mouth 
and fwallowing them; the indigestible parts are again 
thrown out by the mouth. 
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The green polype was that firft difcovered by Mr Polypui. 
Trembley; and the firft appearances of fpontaneous -d —» 

motion were perceived in its arms, which it can contraft, 
extend, and twift about in various directions. On the 
firft appearance of danger they contraft to fuch a de¬ 
gree that they appear little bigger than a grain of fand, 
of a fine green colour, the arms difappearing entirely. 

Soon after he found the grifea, and afterwards the 
fufca. 

The bodies of the viridis and grifea diminifh almoft 
infenfibly from the anterior to the pofterior extremity ; 
but the fufca is for the molt part of an equal fize for 
two-thirds of its length from the anterior to the pofte¬ 
rior extremity, from which it becomes abruptly fmaller, 
and then continues of a regular fize to the end. Triefe 
three kinds have at leaft fix, and at molt 12 or 13 arms, 
though fometimes the grifea is'met with having 18 arms. 

They can contraft themfelves till their bodies do not 
exceed one-tenth of an inch in length, and they can 
flop at any intermediate degree of corttraftion or ex- 
ten fion. They are of various fizes, from half an inch to 
an inch and an half long ; their arms are feldom lo nger 
than their bodies, though fomehave them an inch, and 
fome even eight inches, l ng. The thicknefs of their 
bodies decreal'es as they extend themfelves, and vice 
verfa-; and they may be made to contraft themfelves 
either by agitating the water in which they are contain¬ 
ed, or by touching the animals themfelves. When 
taken out of the water, they all contraft fo much that 
they appear only like a little lump of jelly. The arms 
have the fame power of contraction or expanfion that 
the body has ; and they can coi.traft or expand one 
arm, or any number of arms, independent of the reft ; 
and they can likewiie bend their bodies or arms in all 
priffibte directions. They can alfo dilate or contraft 
their bodies in various places, and fometimes appear 
thick fet with folds, which, when carelefsly viewed, 
appear like rings. Their progreflive motion is per¬ 
formed by that power which they have of contracting 
and dilating their bodies. When about to move, they 
bend down their head arid arms, lay hold by means of 
tliem on fome other'fubllance to which they defign to 
fallen themfelves ; then they loofen their tail, and draw 
it towards the head; then either fix it in that place. 

Or Stretching forward their head as before, repeat the 
fame operation. 1 hey afeend or defeend at pleafure 
in this manner upon aquatic plants, or upon the fides of 
the veifel in which they are kept; they lrimetimes hang 
by the tail from the furface of the water, or fometimes 
by one of the arms ; and they can walk with eafe upon 
the furface of trie water. On examining the tail with 
a microfcope, a fmall part of it will be found to be dry 
above the furface of the water, and as it were in a 
little concave ipace, of which the tail forms the bottom;, 
fo that it feems to be lufpended on the furface of the 
water on the fame principle that a fmall pin or needle 
is made to fwim. When a polype, therefore, means to 
p afs from the fides of the glafs to the furface of the- 
Water, it has only to put that part out of the water by 
which it is to be fupported, and to give it time to dry, 
which it always does upon thefe occasions; and they 
attach themfelves fo firmly by the tail to aquatic plants, 

(tones. See. th.xt they cannnot be eafily difengaged: 
they often further ftreogthen thefe attachments by 

means 
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Polypus, means of one or two of their arms, which ferve as a kind 
" v of anchors for fixing them to the adjacent fubftances. 

The ftomach of the polype is a kind of bag or gut 
into which the mouth opens, and goes from the head 
to the tail. This, in a ftrong light, is vifible to the 
naked eye, efpecially if the animal be placed between 
the eye and a candle ; for thefe animals are quite tranf- 
parent whatever their colour may be. The ftomach, 
however, appears to more advantage through a power¬ 
ful magnifier. Mr Trembley, by cutting one of thefe 
tmimals tranfverf'ely into three parts, fatisfied himfelf 
that they were perforated throughout. Each piece im¬ 
mediately contraded itfelf, and the perforation was very 
vifible through a microfcope. The fkin which inclofes 
the ftomach is that of the polype itfelf; fo that the 
whole animal, properly fpeaking, confifts only of one 
fkin, in the form of a tube, and open at both ends. No 
veflels of any kind are to be diftinguifhed. 

The mouth is fituated at the anterior end in the 
middle between the (hooting forth of the arms, and af- 
fumes different appearances according to circumftances; 
being fometimes lengthened out in the form of a nipple, 
at others appearing truncated ; fometimes the aperture 
is quite clofed, at others there is a hollow ; though at 
all times a fmall aperture may be dii'covered by a power¬ 
ful magnifier. 

The fkin of a polype, when examined with a micro- 
ifcope, appears like fhagreen, or as if covered with little 
grains, more or lefs feparated from each other, accord¬ 
ing to the degree of contraction of the body. If the 
lips of a polype be cut tranfverfely, and placed fo that 
the cut part of the fkin may lie diredly before the mi- 
crofcope, the fkin throughout its whole thicknefs will 
be found to confift of an infinite number of grains, and 
the interior part is found to be more fhagreened than 
the exterior one ; but they are not ftrongly united to 
'each other, and may be feparated without much trouble. 
They even feparate of themfelves, though in no great 
numbers, in the moll healt y animals of this kind ; 
for where they are obferved to feparate in large quan¬ 
tities, it is a fymptom of a very dangerous difhrder. In 
the progrefs of this diforder, the futface of the polype 
becomes gradually more and more rough and unequal, 
and no longer well defined or terminated as before. 
The grains fall off on all fides; the body and arms 
contradt and dilate, and afTume a white fhining colour; 
and at laft the whole diffolves into an heap of grains, 
Which is more particularly obferved in the green polype. 
By a careful examination we find, that the fkin of the 
polype is entirely compofed of grains, cemented by 
means of a kind Of gummy fubftance ; but it is to the 
grains entirely that the polype owes its colour. The 
ftrudfure of the aims is analogous to that of the body ; 
and they appear fhagreened when examined by the mi¬ 
crofcope, whether they be in a ftate of contradt on cr 
extenfion; but if very much contradled, they appear 
more fhagreened than the bode, though almoft quite 
fmooth when in their utmoft ftate of extenfion. In the 
green polype the appearance of the arm is continually 
varying; and thefe variations are more fenfible 
towards the extremity of the arm than at its origin, 
but more fcattered in the parts further on. The 
extremity is often terminated by a knob, the hairs of 
which cannot be obferved without a very powerful mag¬ 


nifier. They have a remarkable inclination of turning Polypu*. 
towards the light; fo that if that part of the glals on * v 
which they are be turned from the light, they will 
quickly remove to the other. 

That fpecies named the fufca has the longefl arms, 
and makes ufe of the moll curious manoeuvers to fcize 
its prey. They are beft viewed in a glafs feven or eight 
inches deep, when their arms commonly hang down to 
the bottom. When this, or any other kind, is hungry, 
it fpreads its arms in a kind of circle to a confiderable 
extent, inclofing in this, as in a net, every infedf which 
has the misfortune to come within the circumference. 

(See Animalcule, n p 27: ). While the nimal is con- 
tradled by feizing its prey, the arms are obferved to 
fwell like the mufcles of the human body when in 
adlion. Though no appearance of eyes can be ob¬ 
ferved in the polype, they certainly have f me know¬ 
ledge of the approach of their prey, and fhow the 
greateft attention to it as foon as it comes near 
them. It feizes a worm the moment it is touched by 
one of the arms ; and in conveying it to the mouth, 
it frequently tfvifts the arm into a fpiral like a cork- 
icrew; by which means the infedt is brought to the 
mouth in a much fhorter time than otherwife it would 
be; and fo foon are the infedts on which the polypes 
feed killed by them, that M. Fontana thinks they mud 
contain the mod powerful kind of poifon; for the lips 
fcarce touch the animal when it expires, though there 
cann- t be any wound perceived on It when dead. The 
worm, when fwallowed, appears fometimes fi^gle,Tome- 
times double, according to circumftances. When full, 
the polype contradls itfelf, hangs down as in a kind of 
ldupor, but extends again in proportion as the food is 
digefted and the etcrementitious part is difcharged. 

The bodies of the infedts, when fwallowed, are firft ma¬ 
cerated in the ftomach, then reduced into fragments, 
and driven backward and forward from one end of the 
ftomach to the other, and even into the arms, however 
fine they may be ; whence it appears that the arms, as 
well as the other parts of this remarkable creature, are 
a kind of hollow' guts or ftomachs. In order to obferve 
this motion, it is beft to feed the polypes with fitch 
food as will give a lively colour ; fuch, for inftance, as 
thofe worms which are ftirnifhed with a red juice. Some 
bits „f a fmall black fnail being given to a polype, the 
fubftance of the fki.i was foon diffolved into a pulp con¬ 
fiding of fmall black lragments; and on examining 
the polype with a microfcope, it w'as found that the 
particles weie driven about in the ftomach, and that 
th y paffed into the arms, from thence back into the 
ftomach, then to the tail; from whence they paffed 
again into the arms, and fo on. The grains of which 
the body of the polype confift; take their colour from 
the food with w’hich it is nourifhed, and become red or 
black as the f ood happens to afford the one colour or 
the other. They are likewife more or lefs tinged with 
thefe colours in proportion to the ftrength of "the nutri¬ 
tive juices j and it is obfervable that they lofe their co¬ 
lour i fed with aliments of a colour different from 
themfelves. They feed on moft infedts found in frefh 
water; and will alfo be fupported w th worms, the 
larvas of gnats, &c. and even with fnails, large aquatic 
infedts, and fifti or flefh, if cut into fmall bits. Some¬ 
times txvo polypes lay bold of the fame worm, and each 

begins 
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begins to {wallow its own end till their mouths meet 
and the worm breaks. But fhould this happen not to 
be the cafe, the one polype will fometimes devour the 
other along with its portion. It appears, however, that 
the ftomach of one polype is not fitted for diffolving 
the fubftance of another ; for the one which is fwallow- 
-ed always gets clear again after being imprifoned tor an 
hour or two. 

The manner in which the polypes generate is mod 
perceptible in the grifea and fufca, as being confiderably 
larger than the viridis. If we examine one of them in 
fummer, when the animals are mod adtive, and prepared 
for propagation, fome fmall tubercles will be found pro¬ 
ceeding from its fides, which conftantly increafe in bulk, 
until at laft in two or three days they affume the figure 
of fmall polypes. When they firft begin to {hoot, the 
■excreffence becomes pointed, affirming a conical figure, 
and deeper colour than the reft of the body. In a 
fhort time it becomes truncated, and then cylindrical, 
after which the arms begin to {hoot from the anterior 
end. The tail adheres to the body of the parent-animal, 
but gradually grows fmaller, until at laft it adheres only 
by a point, and Is then ready to be feparated. When 
this is the cafe, both the mother and young ones fix 
themfelves to the fides of the glafs, and are feparated 
from each other by a fudden jerk. The time requifite 
for the formation of the young ones is very different, 
according to the warmth of the weather and the nature 
of the food eaten by the mother. Sometimes they are 
fully formed, and ready to drop off, in 24 hours; in 
other cafes, when the weather is cold, 15 days have 
been requifite for bringing them to perfettion. 

It is remarkable, that there is a reciprocal communi¬ 
cation of food betwixt the young and old before they 
be feparated. The young ones, as foon as they are fur- 
niftied with arms, catch prey for themfelves, and com¬ 
municate the digefted food to the old ones, who on the 
other hand do the fame to the young ones. This was 
fully verified by the following experiment: One of the 
large polypes of the fufca kind being placed on a flip 
of paper in a little water, the middle of the body of a 
young one growing out from it was cut open; when 
the fuperior part of that end which remained fixed to 
the parent was found to be open alfo. By cutting over 
the parent polype on each fide of the {hoot, a fhort cy¬ 
linder was obtained, open at both ends ; which being 
viewed through a microfcope, the light was obferved to 
come through the young one into the ftomach of the 
old one. On cutting open the cylindrical portion length- 
wife, not only the hole of communication was obferved, 
but one might fee through the end of the young one 
alfo. On changing the fituation of the two pieces, the 
light was feen through the hole of communication. 

This may be feen between the parent polype and its 
young ones after feeding them; for, after the parents 
have eaten, the bodies of the young ones fwell as if they 
themfelves had been eating. 

The polypes produce young ones indifcriminately 
From all parts of their bodies, and five or fix young 
ones have frequently been produced at once; nay, Mr 
Trembley has obferved nine or ten produced at the fame 
time. 

Nothing like copulation among thefe creatures was 
ever obferved by Mr Trembley, though for two years 
he had thoufands of them under his infpe&ion. To be 


more certain on this fubjed, he took two young ones 
the moment they came from their parent, and placed 
them in feparate glaffes. Both of them multiplied, not 
only themfelves, but alfo their offspring, which were fe¬ 
parated and watched in the fame manner to the feventh 
generation ; they have even the fame power of genera¬ 
tion while adhering to their parent. In this ftate the 
parent, with its children and grandchildren, exhibits a 
Angular appearance, looking like a fiirub'thick fet with 
branches. Thus feveral generations fometimes are at¬ 
tached to one another, and all cf them to one parent. 
Mr Adams gives a figure of one polype with nineteen 
young ones hanging at it; the whole group being about 
an inch broad, and an inch and an half in length ; the 
old polype eat about twelve monoculi per day, and the 
young ones about 20 among them. 

When a polype is cut trarffverfely or longitudinally 
into two or three parts, each part in a fliort time be¬ 
comes a perfedt animal; and fo great is th ; s prolific 
power, that a Hew animal will be produced even from 
a fmall portion of the {kin of the old one. If the young 
ones be mutilated while they grow upon the parent, the 
parts fo cut off will be reproduced, and the fame pro¬ 
perty belongs to the parent. A truncated portion will 
lend forth young ones before it has acquired a new head 
and tail of its own, and fometimes the head of a young 
one fupplies the place of that which {hould have grown 
out of the old one. If we flit a polype longitudinally 
through the head to the middle of the body, we (hall 
have one formed with two heads ; and by flitting thefe 
again in the fame manner we may form one with as ma¬ 
ny heads as we pleafe. 

A ft ill more furprifing property of thefe animals is, 
that they may be grafted together. If the truncated 
portions of a polype be placed end to end, and gently 
puflied together, they will unite into a Angle one. The 
two portions are firft joined together by a {lender neck, 
which gradually fills up and difappears, the food paffing 
from the one part into the other; and thus we may 
form polypes not only from portions of the fame, but 
of different animals ; we may fix the head of one to the 
body of another, and the compound animal will grow, 
eat, and multiply, as if it had never been divided. By 
puftiing the body of one into the mouth of another, fo 
far that their heads may be brought into contaft, and 
kept there for fome time, they will at laft unite into one 
animal, only having double the number of arms which 
it would otherwife have had. The hydra fufca may be 
turned infide out like a glove, at the fame time that 
it continues to live and ait as before. The lining of 
the ftomach now forms the outer {kin, and the former 
epidermis conftitutes the lining of the ftomach. If pre¬ 
vious to this operation the polype have young ones at¬ 
tached to it, fuch as are but newly beginning to ve¬ 
getate turn themfelves infide out, while the larger 
ones continue to increafe in fize till they reach beyond 
the mouth of the parent, and are then feparated in the 
ufual manner from the body. When thus turned the 
polype combines itfelf in many different ways. The 
fore part frequently clofes and becomes a fupernumerary 
tail. The animal, which was at firft ftraight, now bends 
itfelf, fo that the two tails referable the legs of a pair of 
compafles, which it can open and fhut. The old mouth 
is placed as it were at the joint of the compafles, but 
lofes its power of action; to fupply which, a new one is 

formed 
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formed in its neighbourhood; and in a little time there The foc'talls is defcribed by Muller under the title of Polypus.^ 
is anew fpecies of hydra formed with feveral mouths, vorticella. They are found in clufters; and when view- " 
The fidcs of a polype, which has been cut through ed by a microfcope, appear like a circle furrounded with 
in a longitudinal diredlion, begin to roll themfelves up, crowns or ciliated heads, tied by fma’l thin tails to a 
commonly from one of the extremities, with the out- common centre, from whence they advance towards the 
fide of the Ikin inwards ; but in a little time they un- circumference, and then turn like a wheel, occalioning 
roll themfelves, and the two cut edges join together, a vortex which brings along with it the food proper'for 
fometimes beginning at one extremity, and fometimes them. 

approaching throughout their whole length. As foon The anqjlatica, or cluttering polypes, form a group 
as the edges join, they unite fo clofely that no fear can refembling a clutter, or rather an open flower, fupport- 
be perceived. If a polype be partly turned back, the ed by a ftem, which is fixed by its lower extremity to 
open part clofes, and new mouths are formed in diffe- fome »f the aquatic plants or extraneous bodies that are 
rent places. Every portion of a polype is capable of found in the water ; the upper extremity is formed into 
devouring infedts almoft as foon as it is cut off: and eight or nine lateral branches, perfe&ly fimilar to each 
the voracity of the whole genus is aftonilhing; for other, which have alfo fubordinate branches, whofe col- 
Mr Adams obferves, that molt of the infedls on which ledtive form much refembles that of a leaf. Every one 
they feed bear the lame proportion to the mouth of a of thefe affemblages is compofed of one principal branch 
polype that an apple of the fize of a man’s head bears or nerve, which makes the main ftem of the clutter an, 
to his mouth. angle fomewhat larger than a right one : the fmaller la- 

The hydra pallens is very rarely met with, and is de- teral branches proceed from both (ides of this nerve, and 
feribed only by M. Roefel. It is of a pale yellow co- thefe are fhorterthe nearer their origin is to the princi- 
lour, growing gradually fmaller from the bottom ; the pal branch. There is a polype at the extremity, and 
tailisiound or knobbed ; the arms are about the length others on both fides of the lateral twigs, but at diffe- 
of the body, of a white colour, generally feven in num- rent diltances from their extremities. They are all ex- 
ber, and are apparently compofed of a chain of globules, ceedingly fmall, and bell-fhaped, with a quick motion 
The young are brought forth from all parts of its about the mouth, though it is impoflible to difeern the 
body. caufe of it. See Animalcule, n® 24, 26, Pulex* 

The hydratula is mentioned by many medical writers, and Vorticella. 

Dr Tyfon, in differing an antelope, found feveral hyda- The feveral ftrange properties recorded of this ani- 
tides or films, about the fize of a pigeon’s egg, filled mal, though very furprifing, are, however, none of them 
with water, and of an oval form, fattened to the omen- peculiar to it alone. The Surinam toad is well known 
turn; and fome in the pelvis between the bladder of urine to produce its young, not in the ordinary way, but in 
and retftum. He fufpedted them to be animals for the cells upon its back. Mr Sherwood has very lately dif- 
following reafons : 1. Becaufe they were included in a covered the fmall eels in four pafte to be without excep- 
membrane like amatrix, foloofely,tl)at byopening it with tionful! of living young ones. And as to the moll ama- 
the finger or a kni;e, the internal bladder, containing zing of all its properties, the reproduction of its parts,, 
the ferum or lympha,feemed nowhere to have any con- we know the crab and lobfter, if a leg be broken off, 
neCtion with it, but would very readily drop out, ftill always produce anew one: and Monf. Bonnet, Monf. 
retaining its liquor wi hout fpilling any. 2. This in-- Lyonet, Monf. de Reaumur, and Mr Folkes, have ail 
ternal bladder had a neck or whit- body, more opaque found, by experiment, that feveral earth and water 
than the reft, and protuberant from it, with an orifice worms have the fame property, fome of them even 
at its extremity; by which, as with a mo.ith, it ex- when cut into thirty pieces. The urtica marina, or 
haufted the feium from the external membrane, and fo fea nettle, has been alfo found to have the fame; and 
fupplied its bladder or ftoirtach. 3. On bringing this the fea ftar filh, of which the polype is truly a fpecies, 
neck near the candle, it moved and fhortened itfelf. It thou -h it had long efcaped the fearches of the natu- 
is found in the abdomen of (heep, fwine, mice, &c. lying ralifts, was always well known by the filhermen to have 
between the peritoneum and the inteftines. it alfo. 

The jlentorea, or lunnel-like polype, is of three co- Marine P oli pus, is different inform from the frefli- 
lours, green, blue, and white ; but the laft is the moft water polype already defcribed ; but is nourilhed, in¬ 
common. They do not form clufters, but adhere fmgly creafes, and may be propagated, after the fame manner ; 
by the tail to whatever comes in their way : the an- Mr Ellis having often tound, in his inquiries, that fmall 
terior end is wider th n the pofterior; and, being pieces cut off from the living parent, in order to view 
round, gives the animal fomewhat of a funnel form, the feveral parts more accurately, foon gave indications 
though the circle is interrupted by a kind of flit or gap. that they contained not only the principles of life, but 
The edge of this gap is furrounded with a great num- likewife the faculty of i'ncreafing and multiplying into a 
ber of little fimbrillae, which by their motions excite a numerous iffue. It has been lately difeovered andfuf- 
currerit of water, that forces into the mouth of the ani- ficiently proved by Peyffonel, Ellis, Juffieu, Reaumur, 
mal the fmall bodies that come within its reach. Mr Donati, &c. that many of thofe lubftances which had 
Trembley fays, that he has often feen a great number formerly been confidered by naturalifts as marine vege- 
of animalcules fall into the mouths of thefe creatures; table-or Tea-plants, are in reality animal-productions;, 
fome of which were let out again at, an opening which and that they are formed by polypes of different fhapes 
he could not deferibe. They can falhion their mouths and fizes, for their habitation, defence, and propagation, 
into feveral different forms; and they multiply by di- To this clafs may be referred the corals, corallines, ke- 
viding neither tranfverfely nor longitudinally, but dia- ratophyta, efehara, fponges, and alcyonium: nor is it 
gonally. improbable, that the more compact bodies, known by 
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. Polypus, the common appellations of Jlar-Jlones , hrainfiones, pe¬ 
trified fungi, and the like, brought from various paits of 
the Eaft’ and Weft Indies, are of the fame origin. To 
this purpofe Mr Ellis obferves, that the ocean, in all the 
warmer latitudes near the fhore, and wherever it is pof- 
lible to obferve, abound fo much with animal life, that 
no inanimate body can long remain unoccupied by fome 
fpecies. In thofe regions, fhips’-bottoms are foon co¬ 
vered with the habitations of thoufands of animals: 
rocks, ftones, and every thing lifelefs, are covered with 
them inftaptly; and even the branches of living vege¬ 
tables that hang into the water are immediately loaded 
with the fpawn of different animals, fhell-fifh of various 
kinds : and fhell-fifh themfelves, when they become im¬ 
potent and old, are die bafts of new colonies of animals, 
from whofe attacks they can no longer defend them- 

P O L Y T 

Definition, r £ 1 HE doftrine of a plurality of gods or inviftble 

I powers fuperior to man. 

“ That there exift beings, one or many, powerful 
above the human race, is a propofition (fays Lord 
K- ames# ) univerfally admitted as true in all ages and 
©f Man ' amon g a ll nations. I boldly call it univerfal, notwith- 
ftanding what is reported of fome grofs favages ; for re¬ 
ports that contradict what is acknowledged to be gene¬ 
ral among men, require more able vouchers than a lew 
illiterate voyagers. Among many favage tribes, there 
are no words but for objeds of external fenfe : it is fur- 
priftng that fuch people are incapable of expreffing their 
religious perceptions, or any perception of internal fenfe? 
The convidlion that men have of fuperior powers, in eve¬ 
ry country where there are words to exprefs it, is fo 
well vouched, that in fair reafoning it ought to be taken 
for granted among the few tribes where language is de- 
* Sclent.” 

Source of Thefe are judicious obfervations, of which every man 

lelipoous w ;n admit the force who has not fome favourite fyftem 
traced 5 ” t0 build upon the unftable foundation which his Lord- 
fhip overturns. Taking it for granted, then, that our 
conviftion of fuperior powers has long been univerfal, 
the important quefticn is, From what caufe it proceeds ? 
The fame ingenious author fhows, with great ftrength 
of reafoning, that the operations of nature and the go¬ 
vernment of this world, which to us loudly proclaim the 
exiftence of a Deity, are not fufficient to account for 
the univerfal belief of fuperior beings among lavage 
tribes. He is therefore of opinion, that this univerfali- 
ty ofconvidion can fpring only from the image of Dei¬ 
ty ftamped upon the mind of every human being, the ig¬ 
norant equally with the learned. “ Nothing lefs (he 
fays) is fufficient: and the original perception which 
we have of Deity muft proceed (he thinks) from an 
internal fenfe, which may be termed the fenfe of Deity.” 

We have elfewhere expreffed our opinion of that phi- 
lofophy which accounts for every phenomenon in human 
nature, by attributing it to a particular inftind (fee In¬ 
stinct); but to this inftindt or fenfe of Deity, con- 
fidered as complete evidence, many obje&ions, more 
than ufually powerful, force themfelves upon us All 
nations, except the Jews, were once polytheifts and ido¬ 
laters. If therefore his Lordlhip’s hypothefts be-ad- 
z 


felves. For a farther account of this fyftem, fee Coral Polypu*. 
and Corallines. H 

Polypus of the Heart. See Medicine, n° 97, 98, 1>ol y*V BlIe * 

274, and 290. ___, 

POLYSARCIA, or Corpulency. See Medicine, 
n° 335 - 

POLYSCHIDES, or sea hunger. See Fucus. 
POLYSPERMOUS (from and a-rrtffjta feed), 
in botany, is applied to fuch plants as have more than 
four feeds fucceeding each flower, without any certain 
order or number. 

POLYSYLLABLE, in grammar, a word confifting 
of more than three fyllables; for when a word confifts of 
one, two, or three Syllables, it is called a monofyliable, a 
dijfyliable, and trifyliable, • 

POLYSYNDETON. See Oratory, n° 67. 


H E I S M, 

mitted, either the dodtrine of polytheifm muft be true 
theology, or this inftindt or fenfe is of fuch a nature as 
to have at different periods of the world unified all man¬ 
kind. All favage tribes are at prefent polytheifts and 
idolaters; but among favages every inftindt appears in 
greater purity and vigour than among people polilhed 
by arts and fciences ; and inftindt never miftakes its ob- 
jedl. The inftindt or primary impreffion of nature, 
which gives rife to felf-love, affedtion between the fexes, 
love of progeny, See. has in all nations, and in every pe¬ 
riod of time, a precife and determinate objedt which it 
inflexibly purfues. How then comes it to pafs, that this 
particular inftindt, which if real is furely of as much im¬ 
portance as any other, fhould have uniformly led thofe 
who had no other guide to purfue improper objedts, 
to fall into the groffeft errors and the moft pernicious 
pradtices ? To no purpofe are we told, that the fenfe of 
Deity, like the moral fenfe, makes no capital figure 
among favages. There is reafon to believe that the 
feeling or perception, which is called the moral fenfe, is 
not wholly inftindtive; but whether it be or not, a 
fingle inftance cannot be produced in which it multi¬ 
plies its objedts, or makes even a favage exprefs grati¬ 
tude to a thoufand perfons for benefits which his prince 
alone had power to confer. 

For thefe, and other reafons which might eafily be 
affigned, we cannot help thinking, that the firft religious 
principles muft have been derived from a fource diffe¬ 
rent as well from internal fenfe as from the dedudtions of 
reafon; from a lource which the majority of mankind 
had early forgotten ; and which, when it was baniffied 
from their minds, left nothing behind to prevent the 
very firft principle of religion from being perverted by 
various accidents or caufes, or, in fome extraordinary 
concurrence of circumftances, from being perhaps en¬ 
tirely obliterated. This fource of religion every con- ^ 
fiftent Theift muft believe to be revelation. Reafon, To revela* 
it is acknowledged, and we fhall afterwards fhow (feetion. 
Religion ), could not have introduced lavages to the 
knowledge of God ; and we have juft feen, that a fenfe 
of Deity is an hypothefts clogged with infuperable dif¬ 
ficulties. Yet it is undeniable, that all mankind have 
believed in fuperior inviftble powers : and if reafon and 
inftindt befet afide, there remains no other origin of 

this 
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Theifm. this univerfal belief that primeval revelation, corrupted, 
' ^ indeed, as it pailed by oral tradition from father to fon, 

in the courfe of man) generations. It is no flight fup- 
* See port to this dodlrir.e, that if there really be a Deity*, 

Sketches of it is highly prefumable, that he would reveal himfelf to 
the Hill, of t ] le f ir A men—creatures w hom he had formed with fa- 
JUJI " cullies to adore and to worihip him. To other ani¬ 
mals, the knowledge of a Deity is of no importance; 
to man, it is of the iirA importance. Were we totally 
ignorant of a Deity, this world would appear to us a 
mere chaos. Under the government of a wife and be¬ 
nevolent Deity, chance is excluded ; and every event ap¬ 
pears to be the refuit of eAabliflied laws. Good men 
fubu'it to whatever happens without repining, knowing 
that every event is ordered by Divine Providence : they 
fuomit with entire refignation ; and luch refignation is 
a fovereign balfam for every misfortune or evil in 

4 llf£ - 

Which Admitting, then, that the knowledge of Deity was 

taught pure originally derived from revelation, and that the fir A 
theifm. men p ro feffed pure theif/n, it fhall be our buiinefs in the 
prefent article to trace the rife and progrefs of polytheijm 
and idolatry ; and to afeertain, if we can, the real opi¬ 
nions of the Pagan world concerning that multitude of 
gods with which they filled heaven, earth, and hell. 
In this inquiry, though we lhall haveoccafion to appeal 
to the writings of Moles, we fhall attribute to them no 
other authority than what is due to records of the ear- 
liefi ages, more ancient and authentic than any others 
which are now extant. 

Whether we believe, with the author of the book of 
Genefis, that all men have defeended from the fame 
progenitors; or adopt the hypothefis of modern theo- 
lifis, that there have been fucceflive creations of men, 
and that the European deiives bis origin from one pair, 
the Afiatic from another, the woolly-headed African 
from a third, and the copper-coloured American from a 
fourth—poly theifm and idolatry will be feen to have 
arifen from the fame caufes, and to have advanced near¬ 
ly in the fame otder from one degree of impiety to an¬ 
other. On either fuppofition, it mult be taken for grant¬ 
ed, that the original progenitors were inftrufled by their 
Creator in the truths of genuine theifm: and there is 
no room to doubt, but that thofe truths, iimple and. 
fublime as they are, would be conveyed pure from fa¬ 
ther to fon as long as the race lived in one family, and 
were not fpread over a large extent of country. If any 
credit be due to the records of antiquity, the primeval 
inhabitants of this globe lived to fo great an age, that 
they mu A have increafed to a very large number long 
before the death of the common parent, who would of 
courfe be the bond of union to the whole fociety, and 
whole diiflates, efpecially in what related to the origin 
of his being and the exiAence of his Creator, would be 
liAened to with the utmoA refpedl by every individual 
of his numerous progeny. 

Many caufes, however, would confpire to diffolve this 
family, after the death of its ancefior, into feparate and 
independent tribes, of which fome would be driven by 
violence, or would voluntarily wander, to a diftance from 
the reA. From this difperlion great changes would 
take place in the opinions of fome of the tribes refpedt- 
ing theobjedl of their religious worlhip. A Angle fa¬ 
mily, or a fmall tribe banilhed into a defert wildernefs 
(fuchas the whole earth muA then have been), would 
Vol. XV. 


find employment for all their time in providing the Polyiluifru 

means of fubfiAence, and in d fending themfelves from 

bealts of prey. In fuch ifircumllanccs they would have circum- 

little l.ifure for meditation, and, being confiantly con- Dances 

verfant with obiedls of fer.fe, they would gradually lofe which hi 

the power of meditating upon the fpiriual nature of 

that Being bp whom their anceAors had taught them 

that all things were created. The fir A wanderers would 

no doubt retain in tolerable purity their original notions 

of Deity ; and they would certainly endeavour to int- 

prefs thole notions upon their children : but in circum- 

ltanccs infinitely more favourable to fpeculation than 

theirs could have been, the human mind dwells not long 

upon notions purely intellectual. We are fo accuAom- 

ed to fenfible objcCts, and to the ideas -of fpace exten- 

fion, and figure, which they are perpetually imprefling 

upon the imagination, that we find it extremely diiri- 

cult to conceive any being without affigning to him a 

form and a place. Hence a learned writer* has flip- * ISiDiop 

pofed, that the earliefi generations of men (even thole Law in Ins 

to. whom he contends that frequent revelations were CJonfidera- 

vouchfafed) may have been no better than anlhruponor- ( ,f 

phites in their conceptions of the Divine Being. RelX, ,j. 

Be this as it may, it is not conceivable but that the 
members of thofe firfi colonies would quickly lofe many 
of the arts and much of the fcience which peihaps pre¬ 
vailed in the parent Aate; and that fatigued with the 
contemplation of intellectual objects, they would relieve 
their overfirained faculties, by attributing to the Deity 6 
a place of abode, if not a human form. To men to- p; r g /.,.p S 
tally illiterate, the place fittefi for the habitation of the in the j ro- 
Deity would undoubtedly appear to be the fun, the gref.. 
moA beautiful and glorious objcCt of which they could 
form any idea; an objeCt, too, from which they could 
not but be fenfible that they received the benefits of 
light and beat, and which experience rr.ufi foon have 
taught them to be in a great meafure the fource of ve¬ 
getation. The great fpirit therefore inhabiting the fun, 
which they would conlider as the power of light and 
heat, was in all probability the fir A objeCt of idolatrous 
adoration. y 

From looking upon the fun as the habitation of their The fpirit 
God, they would foon proceed to confider it as his of light the 
body. Of pure mind entirely feparated from matter, S 0 *? 
men in their circumAances could not long retain the P a S am m '* 
faintcA notion ; but confcious each of power in him¬ 
felf, and experiencing the effects of power in the lun, 
they would naturally conceive that luminary to be ani¬ 
mated as their bodies were animated. They would feel 
his influence when above the horizon ; they would fee 
him moving from eaA to weA; they would confider 
him when fet as gone to take his repofe : and thofe ex¬ 
ertions and intermiflious of power being analagous to 
what they experienced in themfelves, they would look 
upon the fun as a real animal. Thus would the Divi¬ 
nity appear to their untutored minds to be a compound 
being; like man, partly corporeal and partly fpiritual; 
and as foon as they imbibed fuch notions, though per¬ 
haps not before, they may be pronounced to have been 
abiolute idolaters. 

When man had once got into this train, their gods 
would multiply upon them with wonderful rapidity. 

Darknefs and cold they could not but perceive to !:e 
contrary to light and heat; and not having phflofophy 
enough to dulinguii- Detween mere privations and pofi- 

U u tivg 
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live effach, they would confider darknefs and cold as 
entities equally real with light and heat; and attribute 
thefe different and contrary effefts to different and con¬ 
trary powers. Hence the fpirit or power of darknefs 
was in all probability the fecond god in the Pagan ca¬ 
lendar ; and as they confidered the power of light as a 
benevolent principle, the fource of all that is good, they 
muft have looked upon the contrary power of darknefs 
as a malevolent fpirit, the fource of all that is evil. This 
we know from authentic hiftory to have been the belief 
©f the Perfian magi, a very ancient feft, who called their 
good god Tax-dan, and alfo Ormirzd, and the evil god 
Ahraman. Confidering light as the fyinbol, or perhaps 
as the body, of Ormuzd, they always worlhipped him be¬ 
fore the fire, the fource of light, and efpecially before 
the fun, the fource of the mod perfedt light; and for 
the fame reafon fires 'were kept continually burning on 
his altars. That they fometimes addreffed prayers to 
the evil priiciple, we are informed by Plutarch in his 
li fe of Themiflocles ; but with what particular rites he 
was worlhipped, or where he was fuppofed to refide, is 
not fo evident. Certain it is, that his worlhippers held 
him in deteilation; and when they had occafion to 
write his name, they always inverted it (uDUioaqy), to 
denote the malignity of his nature. ' ' 

The pr inciples of the magi, though widely diftant 
from pure theifm, were much lefs ablurd than thofe of 
other idolaters. It does not appear that they ever 
Worlhipped their gods by the medium of graven ima¬ 
ges, or had any other emblems of them than light and 
darknefs. Indeed we are told by Diogenes Laertius 
and Clemens Alexandrinus, that they condemned all 
llatues and images allowing fire and water to be the 
only proper emblems or reprefentatives of their gods. 
And we learn from Cicero *, that at their inftigation 
Xerxes was faid to have burnt all the temples of Greece, 
becaufe the builders of thofe edifices impioufly prefu- 
med to inclofe within walls the gods, to whom all things 
ought to be open and free, and whofe proper temple is 
the whole world. To thefe authorities we may add 
that cf all the hiftorians, who agree, that when magia- 
r.ifm was the religion of the court, the Perfian monarchs 
made war upon images, and upon every emblem of 
idolatry different from their own. 

The Magi, however, were but one fell, and not the 
larged fett of ancient idolaters. The worfhip of the 
fun, as the fource of light and heat, foon introduced 
into the calendar of divinities the other heavenly bodies, 
the moon, the planets, and the fixed ftars. Men could 
not but experience great benefit from thofe luminaries 
in the abfence of their chief god ; and when they had 
proceeded fo far as to admit two divine principles, a 
good and an evil, it was natural for minds clouded with 
fuch prejudices to confider the moon and the ftars as 
benevolent intelligences, fent to oppofe the power of 
darknefs v.hilft their firft and greateft divinity was ab- 
fent or afleep. It was thus, as they imagined, that he 
maintained (for all held that be did maintain) a con- 
ftant fuperiority over the evil principle. Though to 
aflronomers the moon is known to be an opake body of 
very fain 11 dimenfions when compared with a planet or 
a fixed ftar, to the vulgar eye Ihe appears much more 
magnificent than either. By thofe early idolaters fhe 
was confidered as the divinity fecond in rank and in 
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power; and whilft the fun was werfliipped as the king, Sahiifm, 
fae was adored as the queen, of heaven. *" 

The earth, confidered as the common mother of all 
things ; the ocean, whofe waters are never at reft ; the air, 
the region of ftorms andtempefts, ar.d indeed all the ele¬ 
ments—were gradually added to the number of divi¬ 
nities ; not that mankind in this early age had fo far 
degenerated from the principles of their anceftors as to 
worfhip brute matter. If fuch worfliip was ever praftifed, 
which to us is hardly conceivable, it was at a later pe¬ 
riod, when it was confined to the very loweft of the 
vulgar, in nations othervvife highly civilized. The pc- 
lytheifts, of whom we now treat, conceived every thing 
in motion to be animated, and animated by an intelli¬ 
gence powerful in proportion to the magnitude of the 
body moved. 

This fedt of idolaters, which remains in fame part : of 
the Eaft to this day, was known by the name of Sain- 
am, which they pretend to have derived from Falius 
a fan of Seth ; and among the books in which their fa- 
cred dodtrines are contained, they have one which they 
call the book of Seth. We need hardly obferve, that 
thefe are fenfelefs and extravagant fables. The name 
Sabian is undoubtedly derived from the Hebrew word 
Tfaba, which fignifies “ a hoft or army and this clafs 
of polytheifts was fo called, becaufe they worlhipped 
“ the hoft of heaven;” the ’Tfala hefeniim, againft 
which Mofes fo pathetically cautions the people of If- 

T"Q pi "to" 

raci * * Deufc, 

This fpecies of idolatry is thought to have firft pre- c . j v , i 9 . 

vailed in Chaldea, and to have been that from which n 
Abraham feparated himfelf, when, at the command of Arofe in 
the true God, he “ departed from his country, and hihalJea. 
from his kindred, and from his father’s houfe.” But 
as it nowhere appears that the Chaldeans had fallen into 
the favage ftate before they became polytheifts and ido¬ 
laters, and as it is certain that they were not favages al; 
the call of Abraham, their early Sabiifm may be thought 
inconfiftent with the account which we have given of 
the origin of that fpecies of idolatry. If a great and 
civilized nation was led to worfhip the hoft of heaven, 
why fhould that worfhip be fuppofed to have arifen a- 
mong favages ? Theories, however plaufible, cannot be 
admitted in oppofition to faffs. 

True: but we beg leave to reply, that our account 
of the origin of polytheifm is oppofed by no faff; be¬ 
caufe we have not fuppofed that the worfhip of the hoft 
of heaven arofe among favages only. That favages, be¬ 
tween whom it is impoffible to imagine any intercourfe 
to have had place, have univerfally worlhipped, as their 
firft and fupreme divinities, the fun, moon, and ftars, is 
a faff evinced by every hiftorian and by every travel¬ 
ler; and we have fhown how their rude and uncultiva¬ 
ted ftate naturally leads them to that fpecies of idolatry. 

But there may have been circumftances peculiar to the 
Chaldeans, which led them likewife to the worfhip of 
the heavenly hoft, even in a ftate of high civilization.— 

We judge of the philofophy of the ancients by that of 
onrfelves, and imagine that the fame refined fyftem of 
metaphyfics was cultivated by them as by the follow¬ 
ers of Defcartes and Locle. But this is a great mi- 
ftake; for fo grofs were the notions of early antiquity, 
that it may be doubted whether there was a fingle man 
uninfpired, who had any notion of mind as a being di- 

ftinffc 
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Sabiifln. llinct and entirely feparated from matter (fee Meta- 

i*“— - physics, Part III. c. 4). From leveral paffages in the 

books of Mofes, we learn, that when in the firft ages of 
the world the Supreme Being condefcended to manifeft 
his prefence to men, he generally exhibited fome fen- 
fible emblem of his power and glory, and declared his 
will from the mill of a preternatural fire. It was 
thus that he appeared to the Jewifh lawgiver himfelf, 
when he fpoke to him from the midft of a burning 
bufli; it was by a pillar of cloud and f.re that he led 
the Ifraclites from Egypt to the land of Promife ; and 
it was in the midft of fmoke, and fire, and thunder- 
ings, that tha law was delivered from Mount Sinai.— 
That fuch manifeftatiotis of the Divine Prefence would 
be occafionally made to the defendants of Noah who 
fettled in Chaldea foon after the deluge, mud appear ex¬ 
tremely probable to every one who admits the authori¬ 
ty of the Hebrew Scriptures: and he who queftions that 
authority, has no right to make the objection to which 
we now reply ; becaufe it is only from the book of Ge- 
nefis that we know the Chaldeans to have been a civi¬ 
lized people when they fell into idolatry. All hiftories 
agree in reprefenting the inhabitants of Chaldea as at 
a very early period corrupted by luxury and funk in 
vice. When this happened, we muft fuppofe that the 
moral Governor of the univerfe would withdraw from 
them thofe occafional manifeftations of himfelf, and 
leave them to their own inventions. In fuch circum- 
ftances, it was not unnatural for a people addidted to 
the ftudy of aftronomy, who had been taught to believe 
that the Deity frequently appeared to their anceftors 
in a flame of fire, to confider the fun as the place of his 
permanent refidence, if not as his body. But when ei¬ 
ther opinion was firmly eftablilhed, polytheifm would 
be its inevitable confequence, and the progrefs of Sa- 
biifm would, in the molt polilhed nation, be fuch as we 
have traced it among favage tribes. 

From Chaldea the idolatrous worfhip of the holt of 
heaven fpread itfelf over all the Fall, palled into Egypt, 
JTnCratyl. and thence into Greece ; for Plato affirms f,that “ the 
n firft inhabitants of Greece feemed to him to have wor- 
Fzfled into fhipped no other gods but the fun, moon, earth, liars, 
Egypt- &c - an< j heavens, as moll barbarous nations (continues he) 
ftlll do.” That Sabiifro, or the worffiip of the hod of 
heaven, was the firft fpecies of idolatry, befides the pro¬ 
bability of the thing, and the many allufions to it in fa- 
cred Scriptuie, we have the pofitive evidence of the 
molt ancient pagan hiftorians of vhofe writings any part 
• Lil). i. has been tranfmitted to us. Herodotus *, fpeaking of 
tap-131, the religion of the PerfLns, fays, that “ they worlhip 
the fun, moov, and earth, fire, water, and the winds : 
and this adoration they have all along paid from the 
beginning.” Ke tellifies the fame thing of the favage 
f Lib. iv, African;, of whom lie affirms f, that they all worffiip- 
cap. 1S8. ped the fun, and moon, and no other divinity. Diodo- 
t Lib. x, rus Siculus, writing of the Egyptians f, tells us, that 
“ the firft men looking up to the world above them, 
and terrified and {truck with admiration at the nature 
cf the univerfe, fuppofed the fun and moon to be the 
principal and eternal gods.” And Sanchoniathon the 
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Phoenician, a more ancient writer than either ot thefe, Statue- 
informs us, in the fragment of hishiftory preferved by worfliijt, 
Eufebius, that “ the two firft mortals were .Eon and 
Protogonus; and their children were Genus and Gc- 
nea, who inhabited Phoenicia ; and when they were 
fcorched with the heat, they lifted up their hands to 
the fun, whom they believed to be the Lord of Hea¬ 
ven, and called him Baalfamen , the fame whom the 
Greeks call Zu-c.” 

Hitherto thofe divinities were worffiiped in perfui. 
or, as Dr Prideaux exprelfes it, in their facellu, or fu- 
cred tabernacles ; for the votaries of each diredled their 
devotions towards the planet which they fuppofed to 
be animated by the particular intelligence whom they 
meant to adore. But thefe orbs, by their rifing an .1 
fetting, being as much below the horizon as above it, 
and their grofsly ignorant worfliippers not fuppofmg it 
poffible that any intelligence, however divine, could ex- n 
ert its influence but in union with fome body, ftatues Ami pr<t- 
or pillars were foon thought of as proper emblems of L ' uce< * 
the abfent gods. Sanchoniathon, in the fragment al-!, u . t ' " or * 
ready quoted, informs us, that “ Hyfouranhs and his 
brother Oufous, Phoenician patriarchs, ere< 51 ed two pil¬ 
lars, the one to fire, and the other to air or wind, and 
worlhipped thofe pillars, pouring out to them libations 
of the blood of the wild beads hunted down in the 
chace.” As thefe early monuments of idolatry were 
called limruxia, a word evidently derived from the He¬ 
brew Bethel, the probability is, that they were altars of 
loofe Hones, fuch as that which was built by Jacob $, § Gcneffi^ 
and from him received the fame name. As his was ch. 
confecrated to the true God, theirs were confecrated 
to the holt of heaven ; and the form of confecration 
feems to have been nothing more than the anointing of 
the Hone or pillar with oil (a), in the name of the di¬ 
vinity whom it was intended to reprefent. When this 
ceremony was performed, the ignorant idolaters, who 
fancied that theirgods could not hear them but when they 
were vifible, fuppofed that the intelligences by which 
the fun and planets were animated, took pofleffion, in 
fume inexplicable manner, of the confecrated pillars, and 
were as well pleafed with the prayers and praifes offer¬ 
ed up before thofe pillars, as with the devotions which 
were addreffed towards the luminaries themfelves.— 

Hence Sanchoniathon calls them animated or living , 

Jlones, X/ 9 ou< from the portion of the Divine 

Spirit which was believed to refide in them ; and as they 
were dedicated to the holt of heaven, they were gene¬ 
rally eredted on the tops of mountains ; or in countries 
which, like Egypt, were low and level, they were ele¬ 
vated to a great height by the labour of men. H 

It has been fuppofed, that this pradtice of raifing the With the 
pillars on high places proceeded from a defire to make the idolatry 
objedts of worffiip confpicuous and magnificent s but we 
are ftrongly inclined to believe, that the eredtors 0 f pace8 ’ 
E<u<rwxj« hid fomething farther in view, and that they 
thought of nothing lefs than to bring the facred Hone or 
pillar as near as poffible to the god whom it reprefent- 
ed. Whatever be in this, we know that the pradtice 
itfelf prevailed univerfally through the eaft ; and that 
U u 2 there 


(a) Hence the preverb of a fuperfhtious man, -naira x/Gov x/Tapov or (o muni, he lifss or adores every anointedJlotse ; 
which Arnobius calls luhricatam lapidem, et cx olive ungi:inejardidaium.~ -Stillingfleet’s Orignes Sacrec. 
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I>airons. there was nothing which the Jewifh legiflator more 
v ftridtly enjoined his people to deftroy, than the altars, 
ftatucs, and pi liars, eredled for idolatrous worfhip upon 
mountains and high places. “ Ye fhall utterly deftroy 
(fays he) all the places wherein the nations which ye 
iliall polfefs ferved their gods, upon the high mountains, 
and upon the hills, and under every green tree. And 
ye fhall overthrow their altars, and break down their 
* Dent.xii. pillars, and turn their grows with fire*.” 

-3- The mention of groves by the Hebrew lawgiver, 

brings to our recollection another fpecies of idolatry, 
which was perhaps the fecond in order, as men devia¬ 
ting from the principles of pure’theifm were, more and 
more intangled in the labyrinths of error. The Chal¬ 
deans, Egyptians, and all the eaftern nations who be¬ 
lieved in a fuperintending providence, imagined that 
the government of this world, the care of particular na¬ 
tions, and even the fuperintendence of groves, rivers, 
and mountains, in each nation, was committed by the 
gods to a clafs of fpirits fuperior to the foul of man, but 
inferior to thofe heavenly intelligences which animated 
the fun, the moon, and the planets. Thefe fpirits were 
by the Greeks called fai pent, damans, and by the Ro¬ 
mans genii. Timaeus the Locrian, who flourifhed before 
t De Ani- Plato, fpeaking of the punifhment of wicked men, fay sf, 
nia Mundi, all thefe things hath Nemefis decreed to be executed 
in the fecond period, by the miniftry of vindictive ter- 
cditos. a C ’ re ft r ' la l dxmons, who are overfeers of human affairs ; to 
which dxmons, the Supreme God, the ruler over all, 
hath committed the government and adminiftration of 
this world, which is made up of gods, men, and ani- 
mals. 

Origin of Concerning the origin of thefe intermediate beings, 
dasmon- fcholars and philofophers have framed various hypotbe- 
worfhip f es< 'phg b e i; e f 0 f their exiftence may have been derived 
from five different fources. 

j. It feems to have been impoflible for the limited 
capacities of thofe men, who could not form a notion of 
a God diverted of a body and a place, to conceive how 
the influence and agency of fuch a being could every 
inftant extend to every point of the univerfe. Hence, 
as we have feen, they placed the heavenly regions un¬ 
der the government of a multitude of heavenly gods, the 
fun, the moon, and the Jlars. But as the neareft of thofe 
divinities was at an immenfe diftance from the earth, 
and as the intelligence animating the earth itfelf had 
fufficient employment in regulating the general affairs 
of the whole globe, a notion infinuated itfelf into the 
untutored mind, that thefe fuperior governors of univer¬ 
sal nature found it neceflary, or at leaft expedient, to 
employ fubordinate intelligences or damans as minifters 
to execute their behefts in the various parts of their 
widely extended dominions. 

2. Such an univerfal and uninterrupted courfe of ac¬ 
tion, as was deemed neceflary to adminifter the affairs 
of the univerfe, would be judged altogether inconfiftent 
with that ftate of indolence, which, efpecially in the eaft, 
was held an iniifpenfable ingredient in perfedt felicity. 
It was this notion, abfurd as it is, which made Epicu¬ 
rus deny the providence, wbilft he admitted the exiftence 
pf gods. And if it had fuch an effedt upon a philofo- 
pher who in the mod enlightened ages had many fol¬ 
lowers, we need not furely wonder if it made untaught 
idolaters imagine that the governor or governors of the 
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univerfe had devolved a great part of their trouble on .Daemons, 
deputies and minifters. '"“ v 

3. When men came to refleft on the infinite diftance 
between themfelves and the gods, they would naturally 
form a wifh, that there might fomewhere exift a clafs 
of intermediate intelligences, whom they might employ 
as mediators and interceflors with their far diftant divi¬ 
nities. But what men earneftly wifh, they very readily 
believe. Hence the fuppofed diftance of their gods 
Would, among untutored barbarians, prove a fruitful 
fource of intermediate intelligences, more pure and more 
elevated than human fouls. 

4. Thefe three opinions may be denominated popu¬ 
lar ; but that which we are now to ftate, wherever it 
may have prevailed; was the offspring of philofophy.— 

On this earth we perceive a fcale of beings rifing gradu¬ 
ally above each other in perfection, from mere brute 
matter through the various fpecies of foflils, vegetables, 
infedts, fifties, birds, and beafts, up to man. But the' 
diftance between man and God is infinite, and capable 
of admitting numberlefs orders of intelligences, all fupe¬ 
rior to the human foul, and each rifing gradually above 
the other till they reach that point, wherever it may 
be, at which creation flops. Part of this immenfe 
chafm the philofophers perceived to be adlually filled by 
the heavenly bodies; for m philofophical polytheifm there 
was one invifible God fupreme over all thefe: but ftill 
there was left an immenfe vacuity between the human 
fpecies and the moon, which was known to be the lowed 
of the heavenly hurt ; and this they imagined muft cer¬ 
tainly be occupied by invifible inhabitants of different 
orders and difpofitions, which they called good and evil 
daemons. 

5. There is yet another fource from which the uni¬ 
verfal belief of good and evil demons may be derived, 
with perhaps greater probability than from any or all 
of thefe. If the Mofaic account of the creation of the 
vrorld; the peopling of the earth, and the difperfion of 
mankind, be admitted as true (and a more confident ac¬ 
count has not as yet been given or devifed), fome know¬ 
ledge of good and evil angels muft neceflarily have been 
tranfmitted from father to fon by the channel of oral 
tradition. This tradition would be corrupted at the 
fame time, and in the fame manner, with others of 
greater importance. When the true God was fo far 
miftaken as to be confidered, not as the foie governor 
of the univerfe, but only as the felf-exifte-nt power of 
light and good, the Devil would be elevated from the 
rank of a rebellious created fpirit to that of the inde¬ 
pendent power of darknefs and evil; the angels of 
light would be transformed into good demons, and 
thofe of darknefs into demons that are evil. This ac¬ 
count of the origin of daemonology receives no fmall 
fupport from Plato, who derives one branch of it whol¬ 
ly from tradition. “ With refpedt to thofe demons 

(fays hej) who inhabit the fpace between the earth and (Timaus* 
the moon, to underftand and declare their generation is 
a talk too arduous for my {lender abilities. In this cafe 
we muft credit the report of men of other times, who, 
according to their own account, were the defeendants 
of the gods, and had, by fome means or other, gained 
exaft intelligence of that myficry from their anceftors. 

We muft not queftion the veracity of the children of 
the gods, even though they ftiould tranfgrefs the bounds 

of 
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Hero- of probability, and produce no evidence tofupport their 

v - alfertions. We mull, I fay, notwithftanding, give them 

credit, becaufe they profefs to give a detail of fails with 
which they are intimately acquainted, and the laws of 
our country oblige us to believe them.” 

Though thefe daemons were generally invifible, they 
were not fuppofed to be pure difembodied fpirits.— 
Proclus, in his Commentary upon Plato’s Timaeus, tells 
us, that “ every dtcmon fuperior to human fouls con¬ 
fided of an intellectual mind and an ethereal vehicle.” 
Indeed it is very little probable, that thofe who gave a bo¬ 
dy and a place to the Supreme God, ffiould have thought 
that the inferior orders of his minifters were fpirits en¬ 
tirely feparated from matter. Plato himfelf divides the 
•EpiniouU. clad of daemons into three orders*; and whilft he holds 
their fouls to be particles or emanations from the divine 
elfence, he affirms that the bodies of each order of dae¬ 
mons are compofed of that particular element in which 
they for the mod part refide. “ Thofe of the firft and 
higheft order are compofed of pure ether; thofe of the 
fecond order confift of groflcr air; and daemons of the 
third or lowed rank have vehicles extradled from the 
element of water. Daemons of the firft and fecond or¬ 
ders are invifible to mankind. The aquatic daemons, 
being inveded with vehicles of groffer materials, are 
fometimes vifible and fometimes invifible. When they 
do appear, though faintly obfervable by the human eye, 
they drike the beholder with terror and adonifhment.” 
Demons of this lad order were fuppofed to have paf- 
fions and affedtions fimilar to thofe of men ; and though 
all nature was full of them, they were believed to have 
local attachments to mountains, rivers, and groves, 
where their appearances were mod frequent. The rea- 
fon of thefe attachments feems to be obvious. Poly- 
^ theifm took its rife in countries fcorched by a burn- 
In groves, mg fun ; and daemons by their compofition being necef- 
and on the farily fubjedt in fome degree to the influence of heat 
banks of a nd cold, it was natural to fuppofe that they, like men, 
nver9 ‘ would delight in the fhady grove and in the purling 
dream. Hence the earlieft altars of paganifm were ge¬ 
nerally built in themidd of groves, or on the banks of 
riven ; becaufe it was believed that in fuch places were 
afTembled multitudes of thofe intelligences, whofe office 
it was to regulate the affairs of men, and to carry the 
prayers and oblations of the devout to the far-didant 
refidence of the celedial gods. Hence too are to be de¬ 
rived the mountain and river gods, with the dryads and 
hamadryads, the fatyrs, nymphs, and fawns, which held 
a place in the creed of ancient paganifm, and make fo 
confpicuous a figure in the Greek and Roman poets. 

Thefe different orders of intelligences, which, though 
worfhipped as gods or demigods, were yet believed to 
partake of human paffions and appetites, led the way 
Deification to t ^ le deification departed heroes and other eminent 
u f departed benefadlors of the human race. By the philofophers 
heroes, all fouls were believed to be emanations from the divi- 
t Warbur- nity; but “ gratitude f and admiration, tire warmed 
ton s Div. an j m oft adtive affedtions of our nature, concurred to 
'•*' enlarge the objedt of religious worfhip, and to make man 
“’"regard the inventors of arts and the founders of fociety 
as having in them more than a common ray of the di¬ 
vinity. So that god-like benefits, befpeaking as it were a 
god like mind, the deceafed parent of a people was eafily 
advanced into the rank of daemon. When the religi¬ 
ous bias was In fo good a train, natural affedtion would 
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hive its fliarc in promoting this new mode of adoration. Wurih'p.^ 
Piety to parents would naturally take the lead, as it was 
fupported by grati.ude and admiration, the primutn mo¬ 
bile of the whole fyftem : and in thofe early ages, toe 
natural father of the tribe often happened to be the po¬ 
litical father of the people, and the founder of the Hate. 

Fonduefs for the olt'-pring would next have its turn ; 
and a dil’confolate father, at the head of a people, would 
contrive to footh his grief for the untimely death of a 
favourite child, and to gratify his pride under the want 
of fucceffion, by paying divine honours to its memory.” 

“ For a father J afflidted with untimely mourning, when } Wifilom 
he had made an image of his child for n taken away, “ iv S ” .' l,Ioa 
now honoured him as a god, who was then a dead man, u ‘ ’ * 
and delivered to thofe that were under him ceremonies 
and facrifices.” That this was the origin and progrefs 
of the worlhip of departed fouls, we have the authority 
of the famous fragment of Sanchoniathon already quot¬ 
ed, where the various motives for this fpecies of idolatry 
are recounted in exprefs words. “ After many gene¬ 
rations (fays he) came Chryfor; and he invented many 
things ufeful to civil life, for which, after his deceafe, 
he was worfhipped as a god. Then flourifhed Ouranos 
and his filler Ge, who deified and offered facrifices to 
their father Hypfijlos, when he had been torn in pieces 
by wild beafts. Afterwards Cronos confecrated Math 
his fon, and was himfelf confecrated by his fubjedts.” 

In the reign of Cronos flourifhed a perfonage of great 
reputation for wifdom, who by the Egyptians was call¬ 
ed Thoth, by the Phoenicians Taautos, and by the 
Greeks Hermes. According to Plutarch, he was a 
profound politician, and chief counfellor to Oliris, 
then the king, and afterwards the principal divinity, of 
Egypt: and we are told by Philo Byllius, the tranfl - j8 
tor of Sanchoniathon, “ that it was this Thoth or Her- A political 
mes~w ho firft took the matters of religious worfhip out invention 
of the hands of unlkilful men, and brought them into due ' v!l j Ch 'j 1 * 
method and order.” His objedt was to make religion ro uce 
ferviceable to the interefts of the ftate. With this view 
he appointed Oftris and other departed princes to be- 
joined with the liars and worlhipped as gods; and be¬ 
ing by Cronos made king of Egypt, he was, after his 
death, worfhipped himfelf as a god by the Egyptians. 

To this honour, if what is recorded of him be true, he 
had indeed a better title than mofi. princes; for he is 
faid to have been the inventor of letters, arithmetic, 
geometry, aftronomy, and hieroglyphics, and was there¬ 
fore one of the greateft benefactors of the human race 
which any age or country has ever produced. 

That the gods of Greece and Rome were derived 
from Egypt and Phoenicia, is fo univerfally known, that 
it is needlefs to multiply quotations in order to prove 
that the progrefs of polytheifm among the Greeks and 
Romans was the fame with that which we have traced 
in more ancient nations. The following tranflation, 
however, of the account given by Hefiod of the deifi¬ 
cation of departed heroes, with which we have been fa¬ 
voured by a learned and ingenious friend, is fo jutl, 
and in our opinion fo beautiful, that we cannot deny 
ourfelves the pleafure of giving it to our readers. 

The gods who dwell on high Olympus* hill, 

Firft fram’d a golden race of men, who liv’d 

Under old Saturn’s calm aufpicious fway. 

Like gods they liv’d, their heart* devoid of care, 

Eeyotvd 
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Beyond the reach of pain and piercing woes; 

• v Th’ infirmities of age nor felt, nor fear’d. 

Their nerves with youthful vigour ftrung, their days 
In jocund mirth they paft, remote from ills.— 

Now when this godlike race was lodg’d in earth, 
By Jove’s high will to demigods they rofe, 

And airy daemons, who benign on earth 
Converfe—the guides and guardians of mankind. 

In darknefs veil’d, they range earth’s utmoft bound, 
Difpenfing wealth to mortals. This reward 
From bounteous Jove awaits illuftrious deeds ||.” 

i/japav, 

lib. i. verf. The deification of departed heroes and ftatefmen was 
iCo, &c. that which in all probability introduced the univerfal 
National belief of national and tutelar gods, as well as the praftice 
and tutelar wor ^ 1 'PP‘ rl g thofe gods through the medium of fiatues 
god*. cut into a human figure. When the founder of a ftate 
or any other public benefaftor was elevated to the rank 
of a god, as he was believed ftill to retain human paf- 
fions and affeftions, it was extremely natural to fuppofe 
that he would regard with a favourable eye that nation 
for which he had done fo much upon earth; that he 
would oppofe its enemies, and proteft the laws and in- 
ftitulions which he himfelf had given it. By indul¬ 
ging the fame train of fentiment, each city, and even 
every family of confequence, found Lares and Penates 
among their departed anceftors, to whom they paid the 
warmefi adoration, and under whofe protection they 
believed their private affairs to be placed. As thofe 
national and houfehold gods were believed to be in their 
deified ftate clothed with airy bodies, fo thofe b'odies 
were fuppofed to retain the form which their grofier 
bodies had upon earth. The image of a departed friend 
might perhaps be formed by the hand.of forrowful af¬ 
fection, before the ftatue or the ftirine of a deity was 
thought of; but when that friend or benefactor became 
the objeCt of religious adoration, it was natural for his 
votaries to enliven their devotion by the view of his fi- 
§ Diflert, militude. Maximus Tyrius tells us §, that “ there is no 
38. race of men, whether barbarian or Grecian, living on 

the fea-coaft or on the continent, wandering in deferts 
or living in cities, which hath not confecrated fome 
kind of fymbol or other in honour of the gods.” This 
is certainly true ; but there is no good evidence that 
the firft fymbols of the gods were ftatues of men and 
women. Whilft the fun and other heavenly bodies con¬ 
tinued to be the foie objects of religious worfhip, the 
fymbols confecrated to them were pillars of a conical or 
pyramidal figure; and if fuch pillars are ever called 
■graven images by Mofes and other ancient writers, it 
was probably on account of the allegoric figures and 
characters , or hieroglyphic writing, with which they were 
inferibed. 

Hitherto we have confidered the fouls of departed 
heroes as holdirgthe rank only of demons cr demigods; 

20 but they gradually rofe in the fcale of divinities, till 
Kero-wor- they- dethroned the heavenly bodies, and became them- 
felves the dii majorum gentium. This revolution was ef- 
the plan *- fefted by the combined operation of the prince and the 
tary, prieft ; and the firft ftep taken towards it feems to have 
been the complimenting of their heroes and public be¬ 
nefactors with the name of that being which was moft 
efteemed and worfhipped. “ Thus a king for his be¬ 
neficence was called the fun, and a queen for her beau¬ 
ty the moon. Diodorus relates, that Sol firft reigned 


in Egypt, called fo from the luminary of that name in Worflrip. 

the heavens. This will help us to underhand an odd '~~ v - *■ 

paflage in the fragment of S.mchoniathon, where it is 
laid that Cronus had feven fans by Rhea, the yorngefi of 
whom was a god as foon as born. The meaning pro¬ 
bably is, that this youngeft fon was called after fome 
luminary in the heavens to which they paid divine ho¬ 
nours ; and thefe honours came in procefs of time to be 
transferred to the terreftrial namefake. The fame bif- 
torian had before told us, that the fons of Genos, mortals 
like their father, were called by the names of the ele¬ 
ments— light, fire, and fame, of which they had difeo- 
vered the ufe.” 

“ As this adulation advanced into an eftablifhed wor¬ 
flrip, they turned the compliment the other way, and 
called the planet or luminary after the hero, the better 
to accuftom the people, even in the aCt of Planet-Wor - 2f 

fbip, to this new adoration. Diodorus, in the paflage Which in 
already quoted, having told us, that by the firft: inha- time it jup. 
bitants of Egypt the fun and moon were fuppofed to P^ aBtfd> 
be the principal and eternal gods, adds, that the former 
was called Osiris, and the latter Isis. This was in¬ 
deed the general praftice ; for we learn from Macro- 
bius, that the Ammonites called the fun Mcloch; the 
Syrians Adad; the Arabs Dionyfus; the Ail'yrians Be* 
lus; the Phoenicians 'Saturn; tire Carthaginians Her¬ 
cules; and the Palmyrians Elegabalus. Again, by the 
Phrygians the moon was called Cybele, or the mother 
of the gods; by the Athenians Minerva; by the Cy¬ 
prians Venus; by the Cretans Diana;- by the Sicilians 
Proferpine; by others Hecate, Bellona, Vfla, Urania, 

Lucina, &c. Philo Byblius explains this praftice: “It 
is remarkable (fays he) that the ancient idolators im- 
pofed on the elements, and on thofe parts of nature which 
they efteemed gods, the names of their lings : for the 
natural gods which they acknowledged were only tire 
fun, moon, planets, elements, and the like; they being 
now in the humour of having gods of both Gaffes, the 
mortal and the immortal.” 

“ As a farther proof that /Wo-worfhip was thus fu- 
perinduced upon the planetary, it is worthy of obferva- 
tion, that the firft ftatues confecrated to the greater 
hero-gods—thofe who were fuppofed to be fupreme — 
were not of a human form, but conical or pyramidal, 
like thofe which in the earlieft ages of idolatry were 
dedicated to the fun and planets. Thus the fcholiaft 
on the Vefpae of Ariftophanes tells us, that the ftatues 
of Apollo and Bacchus were conic pillars or obelifks ; 
and Paufanias, that the ftatue of Jupiter Meilichius re- 
prefented a pyramid; that of the Argive Juno did the 
fame, as appears from a verfe of Phoronis quoted by 
Clemens Alexandrinus J ; and indeed the praftice was J Strom, 
univerfal as well umongft theearly barbarians as amongft f I - 
the Greeks. But it is well known that the ancients 
reprefented the rays of light by pillars of a conical or 
pyramidal form ; and theiefore it follows, that when 
they erefted mch pillars as reprefentatives of their hero- 
gods, thefe latter had fucceeded to the titles, fights, and 
honours of the natural and celejlialdivinilies *. J * \ Va, ' bur ' 

But though it feems to be certain that frro-worfliip s 
was thus engrafted on the planetary, and that fome of ^ 
thofe heroes in procefs of time fupplauted the planets 
themfelves, this was fuch a revolution in theology as 
could ne t have been fuddenly effefted by the united in¬ 
fluence of the prince and the prieft. We doubt n ot 

the 
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Hero . the fa< 5 t that sol was believed to have reigned in E',) pt, 
J2 and was afterwards worfhipped under the name of Ojiris; 

l'rogrcfs of hut it was furely impoffible to perfuade any nation, 
this revolu- however ftupid or prone to idolatry, that a man, whom 
tion in they remembered difeharging the duties of their fovereign 
theology, and l e g;f] a tor, was the identical fun whom they beheld 
in the heavens. Ofiris, if there was in Egypt a king 
of that name, may have been deified immediately after 
his death, and honoured with that werfhip which was 
paid to good elx-mens; but hemuft have been dead for 
ages before any attcn.pt was made to perfuade the na¬ 
tion that he was the fupremc God. Even then great 
addrefs would be requilite to make fuch an attempt fuc- 
cefsful. The prince or prieft who entered upon it 
would probably begin with.declaring from the oracle, 
that the divine intelligence which animates and governs 
the fun had defeended to earth and animated the perfon 
of their renowned legiflator; and that, after their laws 
were framed, and the other purpofes ferved for which 
the delcent was made, the fame intelligence had re¬ 
turned to its original refidence and employment among 
the celeftials. The poffibility of this double tranfmi- 
gration from heaven to earth and from earth to heaven, 
would without difficulty be admitted in an age when 
the pre-exiftence of fouls was the univerfal belief. Ha¬ 
ving proceeded thus far in the apotheofis of dead men, 
the next ftep taken in order to render it in forae degree 
probable that the early founders of ftates, and inventors 
of arts, were divine intelligences clothed with human 
bodies, was to attribute to one fuch benefactor of man¬ 
kind the aftions of many of the fame name. Voffius, 
who employed vaft erudition and much time on the fub- 
jeCt, has proved, that before the sera of the Trojan 
wars moil kings who were very powerful, or highly re¬ 
nowned for their fkill in legiflation, &c. were called 
Jove; and when the aftions of all thefe were attributed 
to one Jove of Crete, it would be eafy for the crafty 
prieft, fupported by all the power and influence of the 
ftate, to perfuade an ignorant and barbarous people, 
that he whofe wifdom and heroic exploits fo far furpaffed 
thofe of ordinary men mull have been the fupreme God 
in human form. 

This ffiort fketch of the progrefs of polytheifm and 
the pagan idolatry will enable the reader to account for many cir- 
•°ds. cumftances recorded of the pagan gods of antiquity, 
which at firft view feem very furprifing, and which at 
laft brought the whole fyftem into contempt among the 
philofophers cf Athens and Rome. The circumftances 
to which we allude are the immoral characters of thofe 
divinities, and the abominable rites with which they 
were vorfhipped. Jupiter, Apolio, Mars, and the 
whole rabble of them, are deferibed by the poets as ra- 
viffiers of women and notorious adulterers. Hermes or 
Mercury was a thief, and the god -of thieves. Venus 
was a proftitute, and Bacchus a drunkard. The malice 
and revenge of Juno were implacable ; and fo little re¬ 
gard was any of them fuppofed to pay to the laws of 
honour and redritude, that it was a common pradtice of 
the Romans, when befieging a town, to evocate the 
tutelar deity, and to temptr him by a reward to betray 
JT. Livii, his friends and votaries f. In a word, they were, in 

l. v. c. 21. the language of the poet,, 
et Macro!*, 6 17 

Satur, 

lili.iii.c. (j. “Gods partial, changeful, paffionate, unjuft, 

“ Whofe attributes were rage, revenge, and lull." 
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This was the natural confcquence of their origin. Ha- Wotfliip. 
ving cnce animated human bodies, and being fuppofed 
ftill to retain human paffions and appetites, they were Accounted 
believed, in their ftate of deification, to feel the fame for. 
fenfual defires which they had felt upon earth, and to 
purfue the fame means for their gratification. As 
the men could not well attempt to furpafs the gods 
in purity and virtue, they wereeafily perfuaded by art¬ 
ful and profligate priefts, that the nu ll acceptable wor- 
(hip which could he rendered to any particular e'eiry 
whs to imitate the example of that deity, and to indulge 
in the pradlices over which he prefided. Hence the- 
worlhip of Bacchus was performed during the night by 
men and women mixing in the dark after intemperate 
eating and diinking. Hence too it was the pradtice 
in Cyprus and fome other countries to facrifice to Ve¬ 
nus the virginity of young women fome days before 
their marriage, in order, as it was pr etended, to fecure 
their cluftity ever afterwards ; and, if Herodotus may be: 
credited, every woman among the Babylonians was ob¬ 
liged once in her life to proftitute herfelf in the temple 
of the goddefs Myi.tte (Venus), that fhe might thence¬ 
forward be proof againft all temptation. 

The progrefs erf polytheifm, as far as we have traced Progrefs of 
it, has been regular ; and after the enormous error of idolatry re* 
forfaking the worffiip of the true God was admitted, ?“! a ^ r “ nc * 
every fubfequent ftep appears to be natural. It would UIUVtr a ’ 
be no difficult tafk to prove that it has likewife been 
univerfal. Sir William Jones, the learned prefident of 
the Afiatic Society, has difeovered fuch a ftriking re- 
femblan.ee between the gods of ancient Greece and thofe 
oi the pagans of Hindoftan f, as puts it beyond a doubt f Afiatic 
that thofe divinities had the fame origin. The Ganesa Refearch*^ 
of the Hindoos he has clearly proved to be the Janus vo ^ '• 
of the Greeks and Romans. As the latter was repre- 
fented with two and fometimes with four faces, as em¬ 
blems of prudence and circumfpedfion, the former is 
painted with an elephant’s head, the well-known fymbol 
among the Indians of fagacious difeernment. The Sa- Indian ids* 
turn of Greece and Rome appears to have been the latry, 
fame perfonage with the Menu or Satyavrata of 
Hindoftan, whofe patronymic name is Vaiyaswata, or 
child of the fun; which fufficiently marks his origin. 

Among the Romans there were many Jupiters, of whom 
one appears from Ennius to have been nothing more 
than the firmament perfonified. 

Afpice hoc fublime candens, quern imrocant omnes 
Jgvem. 

But this Jupiter had the fame attributes with the Indian 
god ofthe vifible heavens called Indra or the liny, and 
Divespetir or the level of the fly, whofe conic rt is- 
Seichi, and whofe weapon is vajra or the thunderbolt. 

Indra is the regent of winds and Rowers; and though 
the eaft is peculiarly under his care, yet his Olympus 
is the north-pole, allegorically reprtfented as a mountain 
of gold and gems. With all his power he is confide: ed 
as a fubordinate deity, and far inferior to the Indian 


triad Brahma, Vishnou, and Mahadeva or S 
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who are three forms of one and the fame godhead. 
The prefident having traced tire refemblance between 
the idolatry of Rome and India through many other 
gods, obferves, that “ we muft not be furprifed at 
finding, on a clofe examination, that the characters of 
all the pagan deities melt into each other, and at Lift. 
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■ Hero- into one or two ; fop it feems a well-founded opinion, 
Wonl-op, t h e whoje crowd of gods and goddeifes in ancient 
Borne, and likewife in Hindotlan, mean only the powers 
of nature, and principally thofe of the fun, ex prefled 
in a variety of ways, and by a multitude of fanciful 
names.” 

Nor is it only in Greece, Rome, Egypt, and India, 
that the progrefs of idolatry has been from planetary to 
bero-voi iliip. From every account which modern tra¬ 
vellers have given us of the religion offavage nations, it 
appears that thofe nations adore, as their firft and 
gieateft gods, the fun, moon, and ftars ; and thatfuch 
ct them as have any other divinities have proceeded in 
the fame road with the celebrated nations of antiquity, 
from the worfhip of the heavenly bodies to that of ce- 
leftial demons, and from celeftial demons to the deifica¬ 
tion of dead men. It appears likewife that they uni- 
verfally believe their hero-gods and demi-gods to retain 
- the paflions, appetites, and propenfities of men. 

Scaudina- - That the Scandinavians and oftr Saxon anceflors had 
wan and the fame notions of the gods with the other pagans 
haxon ido- w g 0 fe opinions we have Hated, is evident from their 
■““T' calling the days of the week by the names of their divi- 
nities, and from the forms of the ftatues by which thofe 
CCCCXI divinities were- reprefented *. i. The idol of the funi 
* from which Sunday is derived, among the Latins dies 
Solis, was placed in a temple, and adored and facrificed 
to; for they believed that the fun did co-operate with 
this idol. He was reprefented like a man half naked, 
with his face like the fun, holding a' burning wheel 
with both hands on his breaft, fignifying bis courfe 
round the world; and by its fiery gleams, the light and 
heat with which he warms and nourifheth all things.— 

2. The idol of the moon, from which cometh our Mon¬ 
day, dies Luna, anciently Moonday, appears ftrangely 
iingular, being habited in a fhort coat like a man. Her 
holding a moon exprefles what fhe is; but the reafon of 
her fhort coat and long-eared cap is loft in oblivion.— 

3. Tuifco, the moft ancient and peculiar god of the 
Gei macs, reprefented in his garment of afkin according 
to their ancient manner of clothing, was next to the 
fun and moon, the idol of higheft rank in the calendar 
of northern paganifm. To him the third day in the 
week was dedicated ; and hence is derived the name 
Tuefday, anciently Tuifday, called in Latin dies Martis, 
though it mull be confeffed that Mars does notfo much 
referable tins divinity as be does Odin or Woden. 

4. Woden was a valiant prince among the Saxons. 
His image was prayed to for viftory over their enemies; 
which, if they obtained, they ufually facrificed the 
prifoners taken in battle to him. Our Wednefday is 
derived from him, anciently Wodnefday. The northern 
hiflories make him the father of Thor, and Friga to be 
his wife. 

5. ‘Thor was placed in a large hall, fitting on a bed 
canopied over, with a crown of gold on his head, and 
12 ftars over it, holding a feeptre in the right hand. 
I'o him was attributed the power ever both heaven and 
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earjh ; and that as he was pleafed or difpleafed he could Brute- 
fend thunder, tempefts, plagues, &c. or fair, feafonable Worihiy, 
weather, and caufe fertility. From him our Thurfday 
derives its name, anciently Fborfday; among the Ro- 
lpans dies Joists, as this idol may be fubftituted for 
Jupiter. 

6. Frigo reprefented both fexes, holding a drawn 
fword in the right hand -and bow in the left; denoting 
that women as well as men jfhould fight in times of need. <* 

She was generally taken for a goddefs; and was repu¬ 
ted the giver of peace and plenty, and caufer of love 
and amity. Her day of worfhip was called by the 
Saxons Frigedeag, now Friday, dies Veneris i but thp 
habit and weapons of this figure have a refemblance of 
Diana rather than Venus. 

7. Seater, or Crodo, flood on the prickly back of a 
perch. He was thin-vifaged and long-haired, with a 
long beard, bare-headed and bare footed, carrying a pail 
of water in his right hand wherein are fruit and flowers, 
and holding up a wheel in his left, and his coat tied 
with along girdle. His ftanding on the {harp fins of 
this fifh fignified to the Saxons, that by. worfhippmg 
him they fhould pafs through all dangers unhurt; by 
his girdle flying both ways was fliown the Saxons free¬ 
dom ; and by the pail with fruit and flowers, was de¬ 
noted that he would nourifh the earth. From him, or 
from the Roman deity Saturn, comes Saturday. 

Such were the principal gods of the northern nations s 
but thefe people had at the fame time inferior deities, 
who were fuppofed to have been tranflated into heaven 
for their heroic deeds, and whofe greateft happinefs 
confifted in drinking ale out of the fkulls of their ene¬ 
mies in the hall of Woden. But the limits preferibed 
to the prefent article do not permit us to purfue this 
fubjedt; nor is it neceffary that we fhould purfue it. 

The attentive reader of the article Mythology, of 
the hiflories given in this work of the various divinities 
of paganifm, and of the different nations by whom thofe 
divinities were worfhipped, will perceive that the pro¬ 
grefs of poly theifm and idolatry has been uniform over 
the whole earth. . 

There is, however, one fpecies of idolatry more 
wonderful than any thing that has yet been mentioned, 
of which our readers will certainly expedl fome account. 

It is the worfhip of brutes, reptiles, 'And vegetables, among Brute- 
the Egyptians. To the Greeks and Romans, as well worfhip of 
as to us, that fuperftition appeared fo monftrous, that the E gyp- 
to enumerate every hypothefis, ancient and modern, by tians ’ 
which philofophers have endeavoured to account for it, 
would fwell this article beyond all proportion. Brute- 
worfhip prevailed at fo early a period in Egypt, that 
the philofophers of antiquity, whofe writings have de¬ 
fended to 11s, bad little or no advantage over the mo- 
derns in purfuing their refearches into its origin; and 
among the modern hypothefes, thofe of Mojheim and 
Warburton appear to us by much the mod probable of 
any that we have feen ( b ). The former of thefe learned 
writers attributes it wholly to tire policy of the prince 

and ' 


- ___ . ___ # 

(b) There is, however, another hypothefis worthy of fome attention, if it were only for the learning and 
ingenuity of its author. The celebrated Cudworth infers, from the writings of Philo and other Platonifts of 
the Alexandrian fchool, that the ancient Egyptians held the Platonic do&rine of ideas exifting from eternity, 
and confUtuting, in one of the perfons of the godhead* the intelligible and archetypal world. (See Platon is'm. ) 

- 4 Philo, 
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tome- and the craft of the pried. The latter contends, with 
‘Worlhip. much earneftnefs and ingenuity, that it refulted from 
-- * -- the ufe of hieroglyphic writing. We are ftrongly in¬ 
clined to believe that both thele caufes contributed to 
the production of fo portentous an effeft; and that the 
ufe of hieroglyphics as facred fymbols, after they were 
laid alide in civil life, completed that wonderful fuper¬ 
dition which the craft of the pried and the policy of 
the prince had undoubtedly begun. 

* i,n,, %. We learn from Herodotus 1 *, that in his time the 
65. number of ufeful animals in Egypt was fo fmall as 

a 9 hardly to be fufficient for tillage and the other pur- 
wUh a" C Q P°^ es (l ^ c ‘ v ‘^ hfe; whild ferpei.ts and other noxious 
lit'icalvuw. animals, fuch as the crocodile, wolf, bear, and hippo¬ 
potamus, abounded in that country. From this fa ft 
f Cud- Molheim very naturally concludes j-, that the founders 
worth, In- of fociety and government in Egypt would by every 
telledt.Syft. art endeavour to increafe the number of ufeful animals 
cap. 4 n® as th c number ol inhabitants iucrc.tfed ; and that with 
this view they would make it criminal to kill or even to 
hurt bleep, cows, oxen, or goats, See. whild they would 
wage perpetual war upon the noxious animals and beads 
of prey, ttuch animals as were abiding to them in the 
canying on of this warfare would be judly confidered 
as in a high degree ufeful to fociety. Hence the mod 
grievous punifhments were decreed againd the killing, 
or fo much as the wounding, of the ichneumon and ibis; 
becaufe the former was looked upon as the inftinc- 
tive enemy of the crocodile, and the latter of every fpe- 
* Scelch- cies ferpents*. The learned writer, however, ob- 
neumon ferves, that in Egypt ns in other countries, people 
aud Ibis, would be tempted to facrifice the good of the public to 
the gratification oi their own appetites, and fometimes 
even to the indulgence of a momentary caprice. Hence 
he thinks it was found neceiTary to drengthen the au- 
thoiity of the laws enafted for the prefervation of ufe¬ 
ful animals by the fanftions of religion : and he fays, 
that with this view the prieds declared that certain 
animals were under the immediate proteftion of certain 
gods; that fome of thofe animals had a divine virtue 
redding in them ; and that they could not be killed 
without the mod facrilegious wickednefs, incurring the 
highed indignation of the gods. When once the ido¬ 
latrous Egyptians were perfuaded that certain animals 
were facred to the immortal gods, and had a divine vir¬ 
tue redding in them, they could not avoid viewing 
thole animals with fome degree of veneration ; and the 
prieds, taking advantage of the fuperdition of the peo- 
Vol. XV. 
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pie, appointed for each fpecles of facred animals appro- f ru _ “ 

priated rites and ceremonies, which were quickly i< 1- 
lowed with building fhrincs and temples to them, and 
approaching them with oblations, and facridces, and 
other rites of divine adoration. 

To corroborate this hypothesis, he obferves, that, 
befides the animals facred over all Egypt, each pro¬ 
vince and each city had its particular animal to wliich 
the inhabitants paid their devotions. This arofe from 
the univerfal praftice among idolaters of confecrating 
to themfelves Lares and Pennies; and as the animals 
which were wordiipped over the whole kingdom were 
confidered as facred to the Dii mnjorum gentium , fo tbtf 
animals whofe worfhip was confined to particular cities 
or provinces were facred to the Lares of thofe cities 
and provinces. Hence there was in Upper Egypt a 
city called Lycopolis, becaufe its inhabitants worfhipped 
the wolf, whilft the inhabitanis of Thebes or Hel'topo'is 
paid their devotions to the eagle, which was probably 
looked upon as facred to the fun. Our author, how¬ 
ever, holds it as a faft which will admit of no difpute, 
that there was not one noxious animal or bead of prey 
worbiipped by the Egyptians till after the conqueft 
of their country by the Perfians. That the earlieft 
gods of Egypt were all benevolent beings, he appeals 
to the teftimony of Diodorous Siculus; but he quotes 
Herodotus and Plutarch, as agreeing that the latter 
Egyptians worfhipped an evil principle under the name 
of. Typhon. This Typhon was the inveterate enemy of 
Oftris, juft as Ahraman was of Or mused; and therefore 
he thinks it in the higheft degree probable that the 
Egyptians derived their belief of two felf-exiftent prin¬ 
ciples, a good and an evil, from their Perfian conque¬ 
rors, among whom that opinion prevailed from the ear- 
liefl ages. 

From whatever fource their belief was derived, Ty¬ 
phon was certainly worfhipped in Egypt, not with a 
view of obtaining from him any good, for there was 
nothing good in his nature, but in hopes of keeping 
him quiet, and averting much evil. As certain animals 
had long been facred to all the benevolent deities, it 
was natural for a people fo befotted with fuperftition as 
the Egyptians to confecrate emblems of the fame kind 
to their god Typhon. 'Hence arofe the worfhip of 
ferpents , crocodiles , bears, and other noxious animals and 
beafts of prey. It may indeed feem at firfl fight very 
inconfiftent to deify fuch animals, after they had been 
in the praftice for ages of worfhipping others for being 
X x their 


Philo, he obferves, did not himfelf confider thofe ideas as fo many diflinft fubflances and animals, much lefs as 
gods; but he mentions others who deified the whole of this intelligible fyftem as well as its feveral parts. Hence, 
when they paid their devotions to the fenfibk fun, they pretended to worfhip only the divine Idea or archetype of 
that luminary: and hence, thinks our learned author, the ancient Egyptians, by falling down to bulls, and 
cows, and crocodiles, meant at firft to worfhip only the divine and eternal ideas of thofe animals. He allows, 
indeed, that as few could entertain any thoughts at all of thofe eternal ideas, there w-ere fcarcely any who could 
perfuade themfelves that the intelligible fyflem had fo much reality in it as xhtfenjible things of nature; and hence 
he thinks the devotion which was originally paid to the divine ideas had afterwards no higher objeft than the brutes 
'and vegetables of which thofe ideas were the eternal patterns. 

This hypothefis is ingenious, but not fatisfaftory. There is no evidence that the mylleriotis doftrine of 
Plato concerning ideas had anywhere been thought of for ages after brute-worfhip was efiablifhed in Egypt. OF 
"the ftate of Egyptian theology at that early period, Philo, and the other philofophers of the Alexandrian 
fchool, had no better means of forming a judgment than we have ; and they laboured under many G ecian 
prcjudices, which mud have prevented them from judging with our impartiality'. 
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Bn.''’- their ceftroyers ; but it is to be remembered, that long 
Uoi feip. b £ f ore the deification of crocodiles, &c, the real origin 
of brute-worfhip was totally forgotten by the people, if 
they were ever acquainted with it. The crafty pried 
v.'ho \vi!hes to introduce a gainful fuperftition, muft at 
fit ft employ fome plauiible reafon to delude the multi¬ 
tude ; but after the fuperftition has been long and 
firmly eftablilhed, it is obvioufly his bulinefs to keep 
;ts origin out of fight. 

Such is Mofheim’s account of the origin and pro- 
grefs of that fpecies of idolatry which was peculiar to 
Egypt; and with refpecl to the rife of worfhip, 
it appears perfeftly fatisfadfory. But the Egyptians 
worfhipped feveral fpecics of vegetables; and it furely 
could be no. part of the policy of wife legiflators to pre¬ 
fer ve them from dell ruction, as vegetables are ufeful only 
as they contribute to animal fubiiftence. Vv’e are there¬ 
fore obliged to call in the aid of Warbui toll’s hypo- 
thefis to account for this branch of Egyptian fuperfti¬ 
tion. 

* Div. Leg. That learned and ingenious author having proved *, 
book 4th, with great clearnefs and ftrength of argument, that hie- 
ieift. 4th. roglyphic writing was prior to jhe invention of alpha- 
CoBtiaued keric characters; and having traced that-kind of wri- 
l.y the ting from fuch rude pictures, as thofe which were in ufe 
means of among the Mexicans, through all the different fpecies 
luerogly- 0 { vvj.at he calls euriologic, tropical, and fymbolic hiero- 

* : wr 'and g^yP‘ 1 ' cs {^ ee ^ IER - 0GLYPHtcs )—ftiowsjby many quota- 
" tiens from ancient authors, that the Egyptian priefts 

wrapt up their theology in the fymbolic hieroglyphics,, 
after alphabetic characters had banifhed from the tranf- 
adlions of civil life a mode of communicating rnforma- 
t.'on neceiikrily fo abfeure. Thefe fymbols were the fi¬ 
gures of animals and vegetables, denoting, from fome 
imaginary analogy, certain attributes of their divinities 
and when the vulgar, forgetting this analogy, ceafed to 
v.nderftand them as a fpecies of writing, and were yet 
taught to confider them as facred, they could not well 
view them in any'other light than as emblems of the 
divinities whom they adored. But if rude fculptures 
upon Hone could be emblematical of the divinities, it 
was furely not unnatural to infer, that the living animals 
nd vegetables which thofe fculptures reprefented muft 
j.c emblems of the fame divinities more ftriking and 
more facred. Hence the learned author thinks arofe 
that wonderful fuperftition peculiar to the Egyptians, 
which made them worfhip not only animals and vege¬ 
tables, but alfo a thoufand chimeras of their own crea¬ 
tion ; fuch as figures with human bodies and the heads 
or feet of brutes, or with brutal bodies and the heads 
and feet of men. 

Thefe two hypothecs combined together appear to 
us to account fufficiently for the idolatry of Egypt, 
roonftrous as it wa-. We are perfuaded, that with re- 
fipedt to the origin of brute worftiip, Moibeim is in the 
tight (c); and it was a very eafy ftep for people in fo 
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good training to proceed upon the crutches ofhierogly- Brwe- 
phics to the worfhip of plains and thofe chimeras, Worfcij. 
which, as they never bad a real exiftence in nature, v "' 
could not have been thought ol as emblems of the di¬ 
vinity, had they not been ufed in that fym’oo'iic writing 
which Warburton fo ably and ingenioufly explains. 

To this account of the origin of brute-worfhip we 
are fully aware that objections will occur. From a 
learned friend, who perilled the article in manufeript, 
we have been favoured with one which, as it is exceed- 
ipgly plauiible, we Audi endeavour to obviate. “ Brute- 
worfliip was not peculiar to Egypt, The Hindoos, it 
is well known, have a religious veneration for die cow 
and the alligator; but there is no evidence that in In- 
dia the number of ufeful animals was ever fo fmall as to 
make the interference of the prince and the prieft ne- 
ceffary for their prefervation j neither does it appear 
that the Hindoos adopted from any other people the 
worfhip of a felf-exiflent principle of evil.” Such is the 
objection. To which we reply, 

That there is every reafon to believe that brute- 
worfhip was introduced into India by a colony of E- f ro m E- 
gyptians at a very remote period. That between thefe gype into 
two nations there was an early intercourfe, is univerfal- India, 
ly allowed i and though die learned prefident of the A- 
fiatic Society has laboured to prove, that the Egyptians 
derived all that wifdom for which they were famed, as 
well as the rudiments of their religious fyftem, from the 
natives of Hindoftan, he does net appear to us to have 
laboured with fuceefs- To examine his arguments at 
length would fwell diis article beyond its due propor¬ 
tion; and we have noticed fome of them elfewhere (fee. 
Philology, n° 33 and 39.) Atprefentwe fhall only 
obferve, that Sefoltris undoubtedly made an inroad into 
India, and conquered part of the country, whilft we 
nowhere read of the Hindoos having at any time con¬ 
quered the kingdom of Egypt. Now, though the vic¬ 
tors have fi metimes adopted the religion of the van- 
quifhed, the contrary has happened fo much more fre¬ 
quently, and is in itlelt a procefs fo much more natu¬ 
ral, that this Angle eircumftance affords a ftrong pre- 
fumption that the Egyptian monarch would rather im- 
pofe his gods upon the Hindoos than adopt theirs and 
carry them with him to Egypt. Brute-worfhip might 
likewife be introduced into Hindoftan by thofe vaft co¬ 
lonies of Egyptians who took refuge in that country 
from the tyranny and oppreffion of the fhepherd-fcings. 

That fuch colonies did fettle on fome occafion or other 
in India, feems undeniable from monuments ftill remain¬ 
ing in-that country of forms which could hardly have- 
occurred to a native of Afia, though they are very na¬ 
tural as the workmanlbip of Africans. But we need 
not reafon in this manner. We have feen a manufeript 
letter from Mr Burt, a learned furgeon in Bengal, and 
a member of the Afiatic Society, which puts it beyond a 
doubt that great numbers of Egyptians bad at a very 

early 


(c) To prove that it was merely to preferve and increafe the breed of ufeful animals in Egypt, that the 
prince and tbe prieft firji' taught the people to confider fuch animals as facred, he argues thus: “ Hsec ita 
tffe, non ex eo tantum liquet, quod paulo ante obfervavi, nullas beftias univerfo iEgyptiorum populo facras 
fnilfe, praster eas, quae manifeftam regioni utilitatem comparant; fed inde quoque apparet, quod longe major 
ratio (iabita fuit femellarurn inter animalia, quam marium. Boves diis immolare licebat, vaccas nullo raodo». 
fanes foemina contumulabantur*. ium’i tern,, mares.” Lege Hr&odot. Hijipr . lib. ii. cap. 41. & cap, 67.. 
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Then.f'onf. early period not Only fettled in ITindoftan, but alfo 
- ^ brought with them writings relating to the hiftory of 

their country. As the fhepherd-kings were enemies to 
the arts and to literature, it is probable that this fettle- 
ment took place on their conqueft of Egypt. Mr 
Burt’s words are : “ Mr Wilford, lieutenant of engi¬ 
neers, has extracted moft wonderful dilcoveries from the 
■Shanfciit records; fuch as the origin and hiftory of the 
Egyptian pyramids, and even the account of the ex¬ 
pence in their building.” Upon our hypothefts there 
is nothing incredible in this account; upon the hypo- 
thefts of Sir William Jones, it is not eafy to be con¬ 
ceived how the hiftory of Egyptian pyramids could have 
found a place in the Shanfcrit records. 

We may admit that the Hindoos have never adopted 
from the Perfians or Egyptians the worfhip of an inde¬ 
pendent ptinciple of evil, and yet difpofe of the other 
part of the objediion with very little difficulty. It will 
be feen by and bye, that the bramins believe a kind of 
triad of hypoftafes in the divine nature, of which one is 
viewed as the dejlroyer , and known by feveral names, 
fuch as Siva and If<u>ara. When brute-worfhip was in¬ 
troduced into Hindoftan, It was not unnatural to cOn- 
fider the alligator as emblematical of Ijaaara; and hence 
in all probability it is that the Hindoos believe that a 
man cannot depart more happily from this world than 
by falling into the Ganges, and being devoured by one 
of thofe facred animals. Upon the whole, the brute- 
worfhip of the Hindoos, inftead of militating againft 
our account of that monftrous fuperftition as it prevail¬ 
ed in Egypt, feems to lend no fmall fupport to that ac¬ 
count, as there was unqueftionably an early intercourfe 
between the two nations, and as colonies of Egyptians 
fettled in India. To him who is not fatisfied with our 
reafoning on this fubjedt, we beg leave to recommend 
an attentive perufal of Maurice’s Indian Antiquities, 
where he will find many fafts brought together, which 
tend to prove that Egypt has a juft claim to a higher 
antiquity than India. 

S’olytheifts Having thus traced the rife and progrefs of poly- 
ackhow- theifm and idolatry as they prevailed in the moft cele- 
ledged are brated nations of antiquity, we now proceed to inquire 
^}od Cme * nt0 t ^ le rea ^ °P' n ions thofe nations concerning the 

" nature of the gods whom they adored. And here it is 

evident from the writings of Homer, Hefiod, and the 
other poets, who were the principal theologians among 
the Greeks and Romans, that though heaven, earth, 
Eel!, and all the elements, were filled with divinities, 
there was yet one who, whether called Juw, Ofiris, Qr- 
inuad, or by any other title, was considered as fupreme 
over all the reft. “ Whence each of the gods was ge- 
* Lib. i, iterated (fays Herodotus*), or whether they have all 
‘ C ‘- 5I> exifted from eternity, and what are their forms, is a 
thing that was not known till very lately ; for Hefiod 
and Homer were, as I fuppofe, not above four hundred 
years my feniors; and thefe were they who introduced 
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the theogony among the Greeks, and gave ike gMs Tfroy-.^.y. 
their feveral names.” Now Hefiod f, towards the be- ^ T~ 7 f. 
ginning of his theogony, exprcfdy invokes liis roufe to lc . 4 —, ._z, 
celebrate in Suitable numbers the generation of the im¬ 
mortal gods who had Sprung from the caith, the dark 
night, the ftarry heavens, and the fait fca. He calls op- Froni 
on her likewife to fay, “ in what manner the god :, tire whom dr- 
earth, the rivers, ocean, ftars, and firmament, v/cie ge- mher dm- 
nerated, and what divine intelligences had Sprung from 
them of benevolent tlifpoliiions towards mankind.” a 
From this invocation, it is evident that the poet did 
not conftder the gods of Greece as felf-exiftent beings ! 
neither could he look upon them as creatures; for of 
creation the ancient Greeks had no conception (fee 
Metaphysics, n® 264.); but he considered them as 
emanations coeval with the earth and heavens, from 
fome Superior principles ; and by the divine intelligen¬ 
ces fprung from them, there cannot be a doubt but that 
he underftood benevolent daemons. The firft principles 
of all things, according to the fame Hefiod, were Chn >, 
and 'Tartarus , and Love ; of which only the laft being 
adlive, muft undoubtedly have been conceived by this 
father of Grecian poly theifm to be the greateft and on¬ 
ly felf-exifting god. This we fay muft undoubtedly 
have been Hefiod’s belief, unlefs by Tartarus we here 
underftand a felf-exiftetit principle of evil; and in that 
cafe his creed will be the fame with that of the ancient 
Terfians, who, as we have feen, believed in the felf-ex- 
iftence as well of Abraman as of Onnuzd. 

Hefiod is fuppofed to have taken his theology from 
Orpheus; and it is evident that his dodtrine concerning 
the generation of the gods is the fame with that taught 
in certain verfes* ufually attributed to Orpheus, in*Arg»- 
which Love and Chaos are thus brought together. Raut - P a g«i 
“ We will firft fing (fays the poet) a pleafant and de- 
lightful Song concerning the ancient Chaos, how the " el " ' 
heavens, earth, and feas, were formed out of it; as alfo 
concerning that all-wife Love, the oldeft and felf-per- 
feiffc principle, which adtively produced all thefe things, 
feparating one from another.” In the original paflage, 

Love is faid not only to be «-«xt/,uirr<c of much nvifJom or 
fagacity, and therefore a real intelligent fubftance ; but 
alfo to be •n-fio-Curtnas and kctcteX'.c the oldeji and fe(f-per- 
fed, and therefore a being of fuperior order to the 
other divinities who were generated together with the 
elements over which they were conceived to pi elide. 

With the theology of Homer our readers of all de- 
feriptions are fo well acquainted, that we need hot fweii 
the article with quotations, to prove that the fa!her of 
epic poetry held J-ove to be the father of gods and men. 

But the dodtrine of the poets was the creed of the vul¬ 
gar Greeks and Romans; and therefore we may con¬ 
clude, that thofe nations, though they ivorfhipped god- 
and lords innumerable, admitted but one, or at the 
moft two (d), felf-exiftent principles ; the one good and 
the other evil. It does not indeed appear, that in the 
X x z fyftera 


(n) Plutarch is commonly fuppofed, and we think juftly fuppofed, to have been a believer in two felf- 
exiftent principle', a good and an evil. His own opinion, whatever it was, he declares (de IJ- t d et Ofiride) 
"to have been moft ancient and univerfal, and derived from theologers and lawgivers by poets and philofo- 
pherf. “ Though the firft author of it be unknown yet (fays he) it hath been fo firmly believed every¬ 
where, that traces of it are to be found in the facrifices and myfteries both of the barbarians and the Greets. 
There is a confufed mixture of good and evil in, every thing, and nothing is produced by nature pur". Where¬ 
fore 
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Theogoiiy. fyflem of vulgar pagaffifm the fubordinate gods were 
accountable to their chief for any part of their con- 
Though <dadl, except when they tranfgreffed the limits of the 
each was provinces affigned them. Venus might conduct the 

by die vul- 

amours of heaven and earth in whatever manner (he 
dered as'” P^ ea ^ e ^ > Minerva might communicate or with-hold 
unaccount- w ^ om from any individual with or without reafon; 
able in his and we find, that in Homer’s battles the gods were 
ewn pro- permitted to feparate into parties, and to fupport the 
viace, Greeks or Trojans according a 5 they favoured the one 
or the other nation. . Jove indeed fometimes called 
them to order ; but his interference was thought par¬ 
tial, and an inftance of tyrannical force rather than of 
juft authority. The vulgar Gieeks, therefore, although 
they admitted but one, or at moft two, felf-exiftent 
principles, did not confider the inferior divinities as me¬ 
diators between them and the fupreme, but as gods to 
whom their worfhip was on certain occafions to be ul- 
35 timately directed. 

Creed of The creed of the philofophers feems to have been 
fiThers-ml c ^‘®' erent: ' Such of them as were theifts, and believed 
** “ in the adminiftration of Providence, admitted of but one 

God, to whom worfhip was ultimately due ; and they 
adored the fubordinate divinities as his children and mi- 
nifters, by whom the courfe of Providence was carried 
on. With refpedt to the origin of thofe divinities, 
* Timwus, Plato is very explicit; where he tells us*, that “ when 
all the gods, both thofe who move vifibly round the 
heavens, and thofe who appear to us as often as they 
pleafe, were generated, that God, who made the whole 
univerfe, fpoke to them after this manner : Ye gods of 
gods, of whom I myfelf am father, attend.” Cicero 
teaches the very fame dodtrine with Plato concerning 
f Tufc. the godsf ; and Maximus Tyrius, who feems to have 
Queft. lib. underftood the genius of polytheifm as thoroughly as 
j,c, 29. et an y man, gives us the following clear account of that' 
Dco^um fyfi em a ? received by the philofophers. 
jnflini m> “ 1 will now more plainly declare my fenfe J by this 
i Differt, i. fimilitude : Imagine a great and powerful kingdom or 
principality, in which all agree freely and with one 
confent to diredl their adlions according to the will and 
command of one fupreme king, the oldeft and the bcft; 
and then fuppofe the bounds and limits of this empire' 
not to be the river Halys, nor the Hellelpont, nor the 
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Meotian lake, nor the fliores of the ocean ; but heaven Theogonyv 

above, and the earth beneath. Here then let that great ' v -* 

king fit immoveable, prefcribing to all his fubjedls laws, 
in the obfervance of which confift their fafety and liap- 
pinefs: the partakers of his empire being many, both 
vifible and inviftble gods ; fome of which that are near- 
eft, and immediately attending cn him, are in the high- 
eft regal dignity, feafting as it were at the fame table ; 
others again are their minifters and attendants; and a 
third fort are inferior to them both : and thus you fee 
how the order and chain of this government defcends 
down by fteps and degrees from the fupreme God to 
the earth and men.” In this paffage we have a plain 
acknowledgment of one fupreme God, the fovereign of 
the univerfe, and of three inferior orders of gods, who * 

were his minifters in the government of the world; 
and it is worthy of obfervation, that the fame writer 
calls thefe intelligences flee >v vaiJ'a; mi gods,the 

forts and friends of God. He likewife affirms, that all 
ranks of men, and all nations on earth, whether barba¬ 
rous or civilized, held the fame opinions refpedting one 
fupreme Numen and the generation of the other gods. 

“ If there were a meeting (fays he*) called of all* Ibid^ 
thefe feveral profeffions, a painter, a ftatuary, a poet, 
and a philofopher, and all of them were required to de¬ 
clare their fenfe concerning the God; do you think that 
the painter would fay one thing, the ftatuary another, 
the poet a third, and the philofopher a fourth ? No; 
nor the Scythian neither, nor the Greek, nor the Hy¬ 
perborean. In other things we find men fpeaking very 
difcordantly, all men as it were differing from all. But 
amidft this war, contention, and difeord, you may find 
everywhere, throughout the whole world, one uniform 
law and opinion, that there is one God, the king 
and father of all, and many gods, the sons of 
God, who reign with God. Thefe things both the 
Greek and barbarian affirm, both the inhabitants of the 
continent and of the fea-coaft, both the wife and the 
unwife.” 

This account of philofophical polytheifm receives no Indian 
fmall fupport from the Aiiatic Refearches of Sir Wil- Bramns, 
liam Jones. “ It muft always be remembered (fays 
that accomplifhed fcholar), that the learned Indians, as 
they are inftrudted by their own books, acknowledge 

only 


fore it is not one only difpenfer of things, who, as it were, out of feveral veffels diftributeth thefe feveral 
liquors of good and evil, mingling them together, and dalhing them as he pleafes; but there are two diftindt 
and contrary powers or principles in the world, one of them always leading, as it were to the right hand, 
but the other tugging the contrary way. For if nothing can be made without a caufe, and that which is 
good cannot be the caufe of evil, there muft needs be a diftindt principle in nature for the production of 
evil as well as good.” 

That this is palpable manicheifm (fee Manicheism), appears to us fo very evident, as to admit of no. 
debate. It appeared in the fame light to the learned Cudworth ; but that author labours to prove that Plu¬ 
tarch miftook the fenfe of Pythagoras, Empedocles, Heraclitus, Anaxagoras, and Plato, when he attributed, 
to them the fame opinions which were held by himfelf. Mofheim, on the other hand, has put it beyond 
a doubt, that whatever was Plutarch’s belief refpedting the origin of evil and the exiftence of two indepen¬ 
dent principles, it was taken implicitly from the writings of Plato. But the pious chancellor of Gotiinge/i, adtu- 
atedby the fame motives with Cudworth, wiihes to perfuade his readers, that by Plato and Plutarch nothing 
dive was underftood by their evil principle but only that tendency to confufion , which wa» then deemed infeparable- 
from matter. But that fomething more was meant feems undeniable; for immediately after the words which 
we have quoted, Plutarch proceeds to affirm that the wifeft men declare 8 taut tncu do naSar.- ?p dvi-iTtxvoi/s, that there 
are two gods, as it were of contrary trades or crafts, of which one is the author of all good and the other of alleviL 
bee Mojhsim. ed. Cudworth. Syflem. Intellect, lib. i. cap. 4. § 13. 
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Tficogony, only one Supreme Being, whom they call Brahme, or 
the great one, in the neuter gender. They believe 
CC'CGXI hi* efleace to be infinitely removed from the compre- 
henfion of any mind but his own; and they fuppofe 
him to manifeft his power by the operation of his di¬ 
vine fpirit, whom they name Vishnou the pervader, and 
Ne'ra'yan or moving on the ’waters, both in the mafcu- 
line gender; whence he is often denominated the firjl 
male. When they confider the divine power as exerted in 
creating or giving exiftence to that which exified not be¬ 
fore, they call the deity Brahma'; when they view 
him in the light of dtjlroyer, or rather changer of forms, 
they give him a thoufand names, of which Siva, Is- 
wara, and Mahadeva, are the mod common; and 
when they confider him as the preferver of created 
things, they give him tire name of Vishnou. As the 
foul of the world, or the pervading mind, fo finely de- 
fcribed by Virgil, we fee Jove reprefented by feveral 
Roman poets; and with great fublimity by Lucan in 
the well known fpeech of Cato concerning the Ammo- 
nian oracle. * Jupiter is wherever we look, wherever we 
move.’ This is precifely the Indian idea of Vishnou : 
for fince the power of preferving created things by a 
fuperintending providence belongs eminently to the god¬ 
head, they hold that power to exift tranfcendently in 
the preferving member of the triad, whom they fup¬ 
pofe to be everywhere always, not in fubftance, 
but in fpirit and energy.” This fupreme god Brah- 
me, in his triple form, is the only felf-exiftent divinity 
acknowledged by the philofophical Hindoos. The 
other divinities Genesa, Indra, Cuvera, &c. are 
all looked upon either as his creatures or his children; 
and of courfe are worlhipped only with inferior adora- 

37 t ‘ on " 

Why the It was upon this principle of the generation of the 
philofo- gods, and of their afting as minifters to the fupreme 
phers wor- pjtimen, that all the philofophers of Greece, who were 
inferior dT not: worlhipped many divinities, though they 

vinities, either openly condemned or fecretly delpifed the tradi¬ 
tions of the poets refpefting the amours and villanies 
of Jupiter, Venus, Mercury, and the reft of the tribe. 
It was the fame principle fincerely admitted, and not 
an ill-timed jeft, as has been abfurdly fuppofed, that 
made Socrates, after he had fwallowed the poilon, re- 
queft his friend to offer a votive cock for him to Ef- 
culapius. 

But a theogony was not peculiar to the Greeks, Ro¬ 
mans, and the Hindoos ; it made part of every fyftern 
of polylheifm. Even the Egyptians themfelves, the 
groifeli of all idolaters, believed in one felf-exifting God, 
from whom all their other divinities defeended by gene¬ 
ration. This appears probable from the writings of Ho- 
rus Apollo, Jamblicus, Porphyry, and many other an¬ 
cient authors ; but if the infeription on the gates of the 
temple of Neith in Sais, as we have it from Plutarch 
and Proclus, be genuine, it will admit of no doubt. 
This famous infeription, according to the laft of thefe 
writers, was to this purpofe : “ I am whatever is, what- 
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ever fhall be, and whatever hath been. My veil no Tlieogor.y. 
man hath removed. The offspring which I brought v " 
forth was the fun (e).” 

The Perfian magi, as we have feen, believed in two 
felf-exiftent principles, a good and an evil: but if Dio¬ 
genes Laertius deferves to be credited, they held that 
fire, earth, and water, which they called gods, were ge¬ 
nerated of thefe two. It was obferved in the begin¬ 
ning of this article, that the firft objeft of idolatrous 
worlhip was probably the fun, and that this fpecies of 
idolatry took its rife in Chaldea or P^rlia. But when 
it became the pradlice of eaftern monarchs to conceal 
themfelves wholly from their people, the cuftom, as 
implying dignity, was fuppofed to prevail as well in 
heaven as on earth ; and Zoroafter, the reformer cl 
the Perfian theology, taught*, that “ Ormuzd was as * Plutarch, 
far removed from the fun as the fun is removed from the dejfule et 
earth.” According to this modification of magianifm, 0ar ' 
the fun was one of the generated gods, and held the 
office of prime minifter or vicegerent to the invifible 
fountain of light and good. Still, however, a felf-ex¬ 
iftent principle of evil was admitted ; but though he 
could not be deftroyed or annihilated by any power, it 
was believed that he would at laft be completely van- 
quifhed by Ormuzd and his minifters, and rendered 
thenceforward incapable of producing any mifehief. 

From this fhort view of polytheifm, as we find it de¬ 
lineated by the beft writers of antiquity, we think our- 
felves warranted to conclude, that the whole pagan 
world believed in but one, or at moil two, self-exist¬ 
ent gods, from whom they conceived all the other 
divinities to have defeended in a manner analogous to 
human generation. It appears, however, that the vul¬ 
gar pagans confidered each divinity as fupreme and un¬ 
accountable within his own province, ar.d therefore in- 
titled to worfiiip, which relied ultimately in himfelf. 38 
The philofophers, on the other hand, feem to have Vulgar po- 
viewed the inferior gods as accountable for every part lytheifts 
of their conduft to him who was their fire and fove- '^("thau 
reign, and to have paid to them only that inferior kind {) le phiio-. 
of devotion which the church of Rome pays to departed fophers., 
faints. The vulgar pagans were funk in the grolfeft 
ignorance, from which ftatefmcn, priefts, and poets, ex¬ 
erted their utmoft influence to keep them from emer¬ 
ging; for it was a maxim which, however abfurd, 
was univerfally received, that “ there were many things 
true in religion*, which it was not convenient for the * Varro 
vulgar to know; and fome things which, though falfe, apud i>. 
it was yet expedient that they Ihoulcl believe.” The Augnft.^de 
polytheifm and idolatry of the vulgar, therefore, was < ' 1V ’ r)e1 ' 
their misfortune rather than their fault. But the 
philofophers were wholly “ without excufe* ; becaufe * Rom. i. 
that when they knew God, they glorified him not as ao, ai,?^ 
God, neither were thankful, but became vain in their 
imaginations, and their foolifh heart was darkened. 

Prole fling themfelves wife, they became fools, and wor- 
fhipped and lerVed the creature more than the Creator, 
who is God bleffed for ever.” 

POLY¬ 


PE) Tct ovt«, k«i in fj.cn, nan* yeywtra, eya ii/ai. Top i/aw ^irma ioJ'ik amxa'Kvf.v. ‘Ov lya xapffCV stskov, »x;ec 
«vmTo. The antiquity of this infeription is admitted by Cudworth, denied by Mofheim, and doubted by Jablon- 
fki. The reader who wilhes to kno‘w their arguments may csnfult Mofheim’s edition of the Intellectual Syjlrm, and 
JablonlkPs Pantheon JEgyptiorum. 
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JV.ytri- POLYTRICHUM, in botany: A genus of the or- 
-chum. ,j er 0 f mufci, belonging to the cryptogamia clafs of 
plants. The anthera is operculated,’and placed upon 
a very fmall apophyiis or articulation ; the calyptra vil¬ 
lous ; the liar of the female is on a diftinft individual. 
There are three fpecies ; the moft remarkable of which 
is tiie tommune, or great golden maiden hair, fre¬ 
quently to be met with in the bogs and wet places 
1 f Britain. It grows in patches, the ftalks ereft, 
generally fmgle and unbranched, from three inches to 
a foot, or even a yard high. The leaves are nume¬ 
rous, lliff, lanceolate, acute, growing round the ftalk 
w ithout order, and, if viewed w ith a microfcope, ap¬ 
pear to have their edges finely ferrated. They are of 
a bright green when young and frelh, but reddifh when 
dried or in decay : the filaments, or peduncles, are of a 
iliining red, or orange colour, from two to four inches 
long, arifing fingly from the top of the ftalks, and fur- 
rounded at their bafe with a cylindrical tubular vagi¬ 
na, or perichxtium. The anthera, or capfule, is qua¬ 
drangular, green at firft, afterwards yellow, and red 
when ripe, having an annular pedeftal, or apophyiis, at 
its bafe. The operculum is flat, with a projecting point 
in the centre ; and underneath is a whitifh circular 
membrane, placed in the middle of the capfule’s ori¬ 
fice, and fuftained there by numerous arched threads, 
or cilia, connected by one end to the circumference of 
th is membrane, and by the other faflened to the ring 
of the anthera. The pollen, or, as others term it, the 
feed, is freed from the anthera or capfule through the 
fpace between the cilia. The calyptra is twofold, an 
internal and external one ; both which at firft entirely 
cover and hang over the anthera. The internal one is 
conical, membranaceous, and fmooth ; the external one 
is compofed only of tawny hairs, connected into a fort 
of mat, lacerated at the bale, and ferving like a roof 
of' thatch to defend the other. Befides the ftalks be¬ 
fore defcribed, there are commonly feme others near at 
hand, which are deftitute both of filaments and cap- 
fules, but are terminated with a kind of rofaceous cup, 
either of a bright red or yellowilh colour, compofed of 
leaves of different fizes, the outermoft broad, the in- 
nermoft lanceolate, growing gradually more and more 
fine and ilender to the centre. This cup is looked upon 
by Linnaeus as the female flower of this mofs ; but 
Haller is of opinion, that it is only the gem or origin of 
u new ftalk, which frequently riles from its centre, and 
this again becomes fometimes proliferous. There are 
two varieties of this mofs: the firft has much {hotter 
jftalks than the preceding, and often branched; the 
leaves differ, ereff, and more crowded ; in other re- 
Ipects the fame- The other lias a ftalk fcarcely more 
than half an inch high, terminated w ; th a duller of li¬ 
near,- ereft, rigid leaves, for the moft part entire on the 
edges, and tipped each with a white hair. The fila¬ 
ment is about an inch high, and the capfule quadran- 
^jular.Thefemale flower,or gero,isof abrightred colour. 

The firft kind; when it grows long enough for the 
purpofe, is fometimes ufedin England and Holland to 
make brooms or brulhes. Of the female fort the Lap¬ 
landers, when obliged to fleep in defert places, fre¬ 
quently make a fpeedy and convenient bed. Their 
manner of doing it is curious : Where this mofs grows 
thick together, they mark otst, with a knife, apiece of 
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ground, about two yards fquare, or of the fize of a Polyxtenut 
common blanket; then beginning at owe corner, they II 
gently fever the turf from the ground, and as the roots 
of the mofs are clofely interwoven and matted toge¬ 
ther, they by degrees firip off the whole circumfcribed 
turf in one entire piece; afterwards they mark and 
draw up another piece, exactly correfpor.ding with the 
firil; then, fhaking them both with their hands, they 
lay one upon the ground, with the mofs nppermoft, 
inftead of a mattrafs, and the other over it, with the 
mofs downwards, inftead of a rug ; and between them 
both take a comfortable nap, free from fleas and bugs, 
and without fear of contagious diftempers. It is pro¬ 
bable they might take the feint of making fuch a bed 
from the bear, a cohabitant of their country, which 
prepares his winter-quarters with a large colledion of 
this fame mofs. See Musci, p. 473. and Plate 
CCCXXI. 

POLYXaENUS, or Poly^nus, See Polyzekus. 

POLYXO, a prieftefe of Apollo’s temple in Lem¬ 
nos. She Was likewife nurle to queen Hypfipyle. It 
was by her advice that the Lemnian women tnurdered 

all their huffiands,-There was another Polyxo, a 

native of Argos, who married Tlepolemus fon of Her¬ 
cules. She followed him to Rhodes after the murder 
of his uncle Licymnius ; and When he departed for the 
Trojan war with the reft cf the Greek princes, fhe be¬ 
came the foie miftrels of the kingdom. After the Tro¬ 
jan war, Helen fled from Pelopcmnefus to Rhodes, 
where Polyxo reigned. Polyxo detained her; and to 
pursilh her as being the-caufe of a war in which Tlepo¬ 
lemus had perifited, the ordered her to be hanged on a - 
tree by her female fervants, difguifed in the habit of 
Furies. 

POMACEsE, (pomiim “ an apple,”) the name of 
the 36th order in Linnseus’s Fragments of a Natural 
Method, the genera of which have a pulpy efculent fruit 
of the apple, berry, and cherry kind. See Botany, 

Sedt. vi. p. 465. 

POMATUM, an unguent generally ufed in dreffing 
the hair. It is alfo uled as a medicine. See Phar¬ 
macy, n° 636, &c. 

POMEGRANATE. SeePunicA. 

POMERANIA, a province of Germany, in the 
circle of Upper Saxony, with the title of a duchy. It 
is bounded on the north by the Baltic Sea, on the eaft 
by Pruffia and Poland, on the fouth by the marquifate 
of Brandenburg, and on the weft by the duchy of 
Mecklenburg; and is about 2 5^ miles in length, and 
in fome places 75 miles and imothers 50 in breadth. 

It is watered by feveTal rivers, the moft confiderable of 
which are the Oder, the Pene, the Rega, the Perfant, 
the Wipper, the Stolp, the Lupo, and the Lobo. The 
air is cold ; but the foil abounds in paftures, and pro¬ 
duces corn, of which a great deal is exported. It is a 
flat country; containing many lakes, woods, and fo- 
refts, and has feveral good harbours. It is divided into 
the Hither and Farther Pomerania, and the territories 
of tire kings of Sweden and Pruffia in this duchy are 
divided by the river Pene. 

% FOMET (Peter), an able druggift at Paris, was 
born in 1658. He.collefted at a great expence from 
all countries drugs of every kind, and rendered himfeif - 
celebrated by his book entitled HtjhAn Generate des 

Drc^ttrs 
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Pawfret iyregua?, which is the ran ft complete book on th« fub- 
tl jeft that has yet been printed. He gave demonftra- 
^Tuhia^' tlons w ’ t ' i re ^P c ^ t0 hi* drugs in the king’s garden, 

.. and a catalogue ol all the drugs contained in his work, 

with a lift of all the rarities of his cabinet, which he 
propofed to publiili by fubkription ; but was prevented 
by his death, which happened in 1699, upon the very 
day when the patent for a peniion granted him by 
Louis XIV. was made out. 

POMFllET (John), an Englilh poet, fon of the 
redlor of Luton in Bedfordlhire, was bora in 1667, 
and educated at Cambridge ; after which he took or¬ 
ders, and was pvefented to die living of Malden in 
Bedfordlhire. About 1703 he went to London for 
inftitution to a larger and very confiderable living ; but 
was Hopped fome time by Compton, thenbilhop of Lon¬ 
don, on account of thefc four lines of his poefh, entitled 
the Choice : 

“ And as I near approach’d the verge of life. 

Some kind relation (for I’d have no wife) 

Should take upon him all my worldly care. 

While I did for a better ftate prepare.” 

The paren'hefes in thefe lines were fo malicioufly repre- 
fented, that the good bilhop was made to believe 
that Pomfret preferred a miftrefs to a wife. But he 
•was foon convinced that this reprefentatl n was the 
mere effedt of malice, as Pomfret at that time was ac¬ 
tually married. The oppofition, however, which his 
{tenderers had made to him had its effeft ; for, be¬ 
ing by this obliged to ftay in London longer than he 
intended,, he catehed the fmallpox, and died of it, 
aged 35. 

He publiihed a volume of his poems in 1699, with a 
very modeft and feniible preface. Two pieces of his 
were publiihed after his death by his friend Pnilalethes; 
one intitled Reafon, and written in 1700, when the 
difputes about the Trinity ran high ; the other Dies 
Noviffima, or the “ Laft Epiphany,” a Pindaric ode. 
His verification is not unmufical; but there is not the 
force in his writings which is neceffary to conftitute 
h poet. A diffenting teacher of his name, and who 
publiihed fome rhimes upon fpiritual fubjeds, occa- 
fioned fanaticifm to be imputed to him ; hut his fiiend 
Philalethes has juftly cleared him from the imputation. 
Pomfret had a very ftrong mixture of devotion in him, 
but no fanaticifm. 

“ The Choice (fays Dr Johnfon) exhibits a fyftem 
of life adapted to common notions, and equal to com¬ 
mon expectations ; fuch a ftate as affords plenty and 
tranquillity, without exclufion of intellectual pleafures. 
Perhaps no compofition in our language has been of- 
tener perufed than Pomfret’s Choice. In his other 
poems there is an eafy volubility; the pleafure of fmooth 
metre is afforded to the ear, and the mind is not op- 
preffed with ponderous, or entangled with intricate, fen- 
timent. He pleafes many; and he who pkafesmany 
muft have merit.” 

POMME, or Pommette, in heraldry, is a crofs 
with one or more balls or knobs at each of the ends. 

POMMEL, or Pommel, in the manege, a piece 
rf brafs or other matter at the top and in the middle 
of the faddle-bow. 

POMMERCULLIA, in botany: A genus of the 


monogyr.ia order, belonging to the irur.dru tlaf» of tewmuium 
plants; and in tile natural method ranking under the Jl .. 
4th order, Gramma. The caly:; is bivalved, and Ilia- ° n q* e “- 
ped like a top ; the valvula qu.iurifid, and bear-ded on 
the back. The corolla has two unequal \alves; the 
filaments three, with long pointed anther k; the ftyle 
limple. The whole flower forms itl’elf into a Iharp 
point, and the corolla ferves as a covering to the Led, 
wliich is long, clear, and fmooth. There is only one 
fpecics, viz, the Dianthoides. 

POMQERIUM, in Roman antiquity, wa;, accord¬ 
ing to Livy, that fpace of ground, both within nr.d 
without the walls, whicti the augurs, at the firft build¬ 
ing of cities, folemnly confecrated, and on which no 
edifices were allowed to be raifed. Plutarch gives this 
account of the ceremony of drawing the pomcerium: 

“ They dug a trench, and threw into it the firft-fruits 
of all things, either good by cuftom, or neceffary by na¬ 
ture ; and every man taking a fmall turf of earth of the 
country from whence he came, they call them in pro- 
mifcuoufly. Then making this trench their centre, 
they deferibed the city in a circle round it. After this, 
the founder yoking a bull and a cow together, plough¬ 
ed a deep furrow, with a brazen ploughfhare, round 
the bounds. The attendants took care that all the clods, 
fell inwards, /. e. toward the city. This furrow they 
called pomarlum, and built the wall upon it.”—Plu¬ 
tarch, in this account, is to he underftood as fpeaking 
of Rome. 

Po-mokrwm Proferre-, fignlfies to extend or enlarge a 
city, which could not be done by any, but thole who 
had taken away fome part of an enemy’s country in 
war. But this qualification was fometimes difpen ed 
with. Pommrium is quaft pone mania, “ behind the 
walls.” 

POMONA, in fabulous hiftory, the tutelar deity of 
orchards and fruit-trees. See Vertumnus. 

POMPEII (anc. geog.), a town of Campania near 
Herculaneum, and deftroyed along with it by the great 
eruption of Vefuvius in the time of Ticus. See Her¬ 
culaneum. It is about 15 miles from Naples, and 
fix or feven from Portici—So much has been faid and 
written on the difeovery of this place, as makes it un- 
neceffary for us to fay much : we Ihall therefore only 
give a Ihort extradt on the fubjedl from an anonymous 
work lately publiihed, apparently of confiderable merit. 

“On entering the city (fays our author *), the firft *Conipara- 
objedt is a pretty fquare, with arcades, after the pre- tive Sketch 
fent manner of Italy. This was, as it is imagined, the •>( Kurland 
quarter of the foldiers; numbers of military weapons all . d , 
being found here. 

“A narrow, hut long ftreet, with feveral drops on each on Na- 
fide, is now perfedlly cleanfed from its rubbilh, and in tional Ad- 
good prefervation. Each houfe has a court. In f me vantages, 
of them are paintings all frefco, principally in chiaro- 
feuro ; and their colours not in the leaft injured'by time. 

The few colours which the ancients knew were extradt- 
ed only from minerals ; and this may be a fufficient rea¬ 
fon for their frelbnefs. The ftreet is paved with irre¬ 
gular ftones of 3 foot and half or two feet long, like 
the Appian way. 

“ In difeovering this city, it was at firft doubted 
whether it were adhially Pompeii: but the name in¬ 
ferred over the gateway put it beyond all doubt. The 

fkeletons 
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Panipuy fkeV.or.s found were innumerable. It is faid that many 
II h id fpudes in their hands, endeavouring, probably at 
Pom poii a- to away the torrent of a flies with which they 

v_ . ■ were deluged. Indeed the fatisfaXion which is felt at 

the view of ancient habitations, is much allayed by ine¬ 
vitable reflexions on this frightful fcene of defolation, 
though at the diftance of fo many centuries. 

An ancient villa is alfo feen entire at a little di- 
fiance feom Pompeii. The houfe is really eleganfand 
fpacious, but only two ftories high. The pavement of 
the chambers is cotnpofed of teffelated marble, and, 
when poliflied, difplays the defign peifeXly well.— 
There is fome at the mlifeum of Portici brought from 
this place, which the eye would really miftake for paint¬ 
ing. Under the houfe is a fine triangular cellar, of 
which each part is 100 feet long, well filled with am¬ 
phorae. The fkeletons of 29 perfons were found here, 
ftippofed to have fled to it for fafety. Each houfe is 
filled with allies: they have almofi penetrated_through 
every crevice ; and it is incredible how fuch a volume of 
them cuuld have been thrown out by Vefuvius with fuf- 
ficient force to have reached fo far.” See Swinbarne’s 
.‘Travels in the Two Sicilies, _vol. 2. p. 98, &c.; Lady 
Miller’s Letters, or De La Lands; Captain Suther¬ 
land’s Tour up the Straits, from Gibraltar to Conjlanti- 
nopls, p. 75. &c. ; Dr Smith’s Sketch of a Tour on the 
Continent, in 1786 and 1787, vol. 2. p. 118, &c.; 
and Watkins’s Tour through Snvijferland, Italy, &c. 

POMPEY the Great, (Cneius Pompeius Mag¬ 
nus), the renowned rival of Julius Caefar. Being de¬ 
feated by him at the battle of Pharfalia, owing to the 
defection of his cavalry, he fled to Egypt by fea, where 
he was bafely ‘aflaffinated by order of Theodotus, 
prime minifter to Ptolomy the Younger, then a minor} 
•See Rome 4 ® C* ■ 

POMPEYS (Cneius and Sextus),' his fonsj com¬ 
manded a powerful army when they loft their illuftrious 
father. Julius Csfar purfued them into Spain, and de¬ 
feated them at the battle of Munda, in which Cneius 
was flain, 45 B. C. Sextus made himfelf mafter of 
Sicily; but being defeated in the celebrated naval en¬ 
gagement at AXium by Auguftus and Lepidus, he 
fled to Afia with only 7 fliips, the remains of his fleet, 
which confided of more than 350 ; and from thence, 
; unable to continue the war, he was obliged to retire 
to Lelbos, where renewing the war by raifing an army, 
and feizing on fome confiderable cities, Marcus Titius, 
in the intereft of Marc Antony, gave him battle, de¬ 
feated him, took him prifoner and bafely put him to 
death, 35 B. Cb See Rome. 

PoMPni’s-Pillar. See Alexandria, p. 393. 

POMPILUS, in ichthyology, a fpecies of Cory- 

FHOENA. 

POMPONATIUS (Peter), an eminent Italian phi- 
iofppher, wasbornatMantuain 146a. He was of fo fmall 
a ftature that he was little better than a dwarf; yet he 
jpoflefled an exalted genius, and was confidered as one of 
the greateft philofophersofthe age in which he lived. He 
taught philofophy, firft at Padua and afterwards at Bo¬ 
logna, with tbehigheft reputation. He had frequent dif- 
putations with the celebrated Achillini, whofe puzzling 
objeXions would have Confounded him, had it not been 
fpr his {kill in parrying them by fome joke. 'His book 
l)e Immortalilate Anima, publifiied in 151$, made a 
great noife. He maintained, that the immortality of 
4 


the foul could not be proved by philofophical reafons; PampoSai* 
but folemnly declared his belief of it as an article of II 
faith. This precaution did not, however, fave him ; v ; . 
many adverfaries rpfe up againll him, who did not 
fcruple to treat him as an atheift ; and the monks pro¬ 
cured his book, although he wrote feveral apologies for 
it, to be burnt at Venice. His book upon Incanta¬ 
tions was alfo thought very dangerous. He fhows in 
it, that he believed nothing of magic and forcery; and 
he lays a prodigious ftrefs on occult virtues in certain 
men, by which they produced miraculous effeXs. He 
gives a great many examples of this; but his adverfaries 
do not admit them to be true, or free from magic.— 

Paul Jovius fays, that he- died in 1525, in his gtand 
climaXeric. • He was three times married j and had but 
one daughter, to whom he left a large Turn of money. 

He ufied <0 apply himfelf to the folution of difficulties 
fo very .inteniely, that he frequently forgot to eat', 
drink, fleep, and perform the ordinary funXions of na¬ 
ture : nay-, it made him almoft diftraXed, and a laugh- 
ing-ftock to every'one, as he himfelf tells us. 

POMPONIUS mela. See Mela. 

POMUM, an Apple ; a fpecies of feed-veflel, com¬ 
pofed of a fucculent flefliy pulp ; in the middle of which 
is generally found a membranou s capfule, with a num¬ 
ber of cells,or cavities, for containing the feeds. Seed- 
veffels of this kind have no external opening or valve; 

At the end oppofite to the foot-ftalk is frequeiffl^- a 
fmall cavity, called by the gardeners the eye of the fruit, 
and by botanifts umbilicus, the “ navel,” from its fan¬ 
cied refemblance to the navel in animals. . Gourd, cu¬ 
cumber, melon, pomegranate, pear, and apple} furnilh 
inftancesof the fruit or feed-veffelin queftion. 

- POND, or FtsH-Pond. See FisH-Ponds. 

Pond, is a fmall-pool or lake of water from whence 
no ftream iffues.. In the Tranfattions of the Society in- 
Jlituted at London for the Encouragement of Arts, Manu¬ 
factures, and Commerce, vol. viii. and printed in the year 
1790, there is a Ihort account of a machine/or drain¬ 
ing ponds without difturbing the mud. It was com¬ 
municated to the fociety, together with a drawing and 
model of the machine, by Lieutenant-colonel Danfey. 

The model was made from the defeription of a machine 
ufed by a gentleman near Taunton for many years be¬ 
fore, for fupplying a cafcade in his pleafure-grounds.- 
The colonel’s regiment was then lying at Windfor ; and 
thinking that the invention might be ufeful to fup- 
ply the grand cafcade at Virginia water, he made the 
model, and prefented it to the king, who was graciouf- 
ly pleafed to approve of it. In confequence of which, 
by his majefly’s defire, a penftockon that principle was 
conflruXed from the model at one of the ponds in the 
neighbourhood.—The colonel thinks the machine may 
be ufeful in the hands of men of fcience, and applicable 
to filk, cotton, and other mills, where a fteady and uni¬ 
form velocity of water is wanted ; which might be re¬ 
gulated at pleafure, occafioning no current to difturb 
the mud or fifh, as the ftream conftantly runs from the 
furface. He fays he has often made the experiment by 
the mode] in a tub of water. 

Of this machine we have given an. engraving, taken 
from the abovementioned TranfaXions ; and we fhall 
now add the defeription which accompanies the plate 
in that work. ; __ . : ; U . ' ' -. - . . - - 

In figure 1. A is the pipe, loaded with a rim oflead, CCCCXHI 

of -■» 
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Pond of fuch weight as ferves to fink it below the furface of 
* II the water. B is the difcharging pipe, laid through the 

» bank HI. C is the joint on which the pipe A turns 

its form, which is fhown fig. 2. D is the hall or float, 
which, fwimming on the furface of the pond, prevents 
the pipe A from defcending deeper than the length of 
the chain by which they are connedled. E is a chain 
winding on the windlafs F, and ferving to raife the tube 
A above the furface of the water, when the machinery 
is not in ufe. G is a ftage. HI is the bank, reprefent- 
ed as if cut through at I, to fliow the tube B lying 
within it. K is a poft to receive the tube A when 
lowered, and to prevent its finking in the mud. In 
figure 2. A is a call cylinder, with a plate or cheek, B, 
which is fattened to the timber of the tube on one fide, 
but not on the other, as the part of the cylinder C turns 
in the hollow of the wooden tube when it is immerged. 
A piece of ftrong foie leather is put infide the brafs-plate 
B, to prevent leaking. 

PoND-Weed, in botany. See Potamogeton. 

PONDICHERRY, is a large town of Afia, in the 
peninfula on this fide the Ganges, and on the coaft of 
Coromandel. Its fituation is low, and the fliips anchor 
about a mile and a half from it; nor can the boats or 
canoes come nearer it than a mu fleet-ftiot, on account of 
the breakers, fo that the blacks come in flat-bottomed 
boats to carry the men and merchandifes to the fleet. 
The fort is 200 paces from the fea, and very irregu¬ 
lar ; built with bricks, and covered with fine plafter, re- 
fembling white marble. The huts of the blacks lie 
here and there, and the walls are of bamboos mixed with 
the branches of trees. The French are greatly addidt- 
ed to women, from whom they catch difeafes that ren¬ 
der them pale, livid, and meagre, with a frightful af- 
peft. However, feveral of the French are married to 
a fort of Portuguefe women, who are of a mixed breed, 
being a kind of Mulattoes. The- country about it is 
barren, and confequently moft of their provifions are 
brought from other places. Their trade confifts of 
cotton-cloth, filks, pepper, faltpetre, and other mer¬ 
chandifes that are brought from Bengal/ With re¬ 
gard to the religion of the natives, the moft numerous 
are the Gentoos; but there are Mahometans or Moors 
who hold a great many ridiculous opinions. The Gen¬ 
toos are of different feds, and that of the Brahmins are 
priefts. The cuftom of women burning themfelves with 
the bodies of their dead hufbands was very common, 
but of late much difcountenanced. The ftaves or fer- 
vants are very numerous, and their chief food is rice. 
Thh place was taken, and the fortifications demolifhed, 
by Colonel Coote ; it was reftored to the French by 
the peace of 1763 ; and was retaken in the beginning 
of the prefent war with the French republic. It is 
60 miles fouth of Fort St George. E. Long. 79. 5 8. N. 
Lat. 11 ■ 42. 

PONDICO, an ifland of the Archipelago, lying on 
the gnlph of Ziton, near the coaft of Negropont. It 
is fmall and uninhabited, as well as two others that lie 
near it. 

PONG-hou IJles, in the province of Fo-kien in 
China, form an archipelago between the port of Emouy 
and the ifland of Formofa. A Chinefe garrifon is kept 
here, with one of thofe mandarins who are called lite¬ 
rati, whole principal employment is to watch the trad- 
Vol XV. 


ingveflels which pafs from China to Formofa, orfrcni I’on. 
Formofa to China. I 1 

As thefe iflands are only find-banks or rock 1 :, the ° nt ^ 
inhabitants are obliged to import every necclfary of life; 
neither (limbs nor bufhes are feen upon them ; all their 
ornament confifts of onefulitary tree. The harbour is 
good, and fheltercd from every wind; it has from 20 
to 25 feet depth of water. Although it is an uncul¬ 
tivated and uninhabited ifland, it is abfolutely neceft'ary 
for theprefervation of Formofa, which lias no port ca¬ 
pable of receiving veffels that draw above 8 feet of 
water. 

PONIARD, a little pointed dagger, very fnarp 
edged; borne in the hand, or at the girdle, or hid >:>. 
the pocket. The word is formed from the French 
polgnard, and that from poignnee, “ handful.”—The po¬ 
niard was anciently of very great ufe ; but it is now in 
a good meafure fet afide, except among aflaflins.— 
Sword atid poniard were the ancient arms of duelifts ; 
and are faid to continue ftill fo among the Spa¬ 
niards. The pradtice of fword and poniard (till make a 
part of the exereile taught by the mafters of defence. ■ 

PONS, a town of France, in Saintonge, very famous 
in the time of the Huguenots. It is leated cn a hill, 
near the liver Suigne, 10 miles from Saintes. W. Long, 
c. 30. N. Lat. 45. 36. 

PONT-du-gard, is a bridge of France, in Lower 
Languedoc, built over the river Gardon, which ferved 
for an aquedudt. It is a very remarkable and a moft 
magnificent work, and was raifed by the ancient Romans. 

It confifts of three bridges, one above an»ther ; the up- 
permoft of which w r as the aquedudt, to convey water 
to the city of Nifmes, which is eight miles to the fouth. 

They are altogether 192 feet high, and the uppermoft 
580 feet long. They are conftTucled between two rocks. 

E. Long. 4. 26. N. Lat. 43, 58. 

PONTEDERIA, in botany: A genus of the mo- 
nogynia order, belonging to the hexandria clafs of 
plants ; and in the natural method ranking under the 
fixtli order, Enfata'. The corolla is monopetalous, fex- 
fid, bilabiate ; there are three ftamina inferted into the 
top, and three into die tube of the corolla; the cap- 
fule is bilocular. 

PONTEFRACT, or Pomfret, a town of the 
Weft Riding of Yorkfhire in England, fituated on the- 
river Are. It is faid to take its name from a broken 
bridge, which is fuppofed to have been laid anciently 
over that marfliy fpot called the Wafb. Here are the 
ruins of a noble old caftle, were Richard II. was 
barbaroufly murdered, and two of Edward V.’s uncles. 

The collegiate chapel of St Clement, which had a 
dean, three prebendaries, &c. is ftill diftinguiftiable 
in it. This town has a good market, and fairs for 
horfes, fheep, and other cattle. It is a corporation, 
governed by a mayor, recorder, aldermen, and bur- 
geffes and gives title of earl to the family of Ferrnor, 

In the reign of Queen Elizabeth, 200 1 . was left by 
George Talbot, earl - of Shrewfbury, to be lent for ever, 
at 5 1. a time, on proper fecurity, for three years, to 
the poor artificers of the town ; and Thomas Went¬ 
worth, Efq: anceftor to the marquis of Rocking¬ 
ham, left 200 1 . to the charity-fccol. A branch of 
the great Roman military way called Erminjlreel, whi ch 
paffed from Lincoln to York, may be traced betwixt 
Y y this 



PON 


T 354 ] 


PON 



town and Boncafter. The adjacent country yields 
plenty of limeftone, together with liquorice and fkirrets, 
W. Long. i. 5. N. Lat. 53. 42. 

PONTIFEX, Pontiff, or High-priefi, a perfon 
who has the fuperintendance and diredlion of divine 
worfhip as the offering of facrifices and other religious 
folemnities. The Romans had a college of pontiffs; 
and over thefe a fovereign pontiff, or pontifex maxi- 
mus, inftituted by Numa, wliofe funffion it was to 
prefcribe the ceremonies each god was to be worfhip- 
ped withal, compofe the rituals, diredt the veftals, and 
for a good while to perform the bufinefs of augury, 
till, on fome fuperftitious occafion, he was prohibited 
intermeddling therewith. The office of the college of 
pontiffs was to affift the high-prieft in giving judgment 
in all cafes relating to religion, inquiring into the 
lives and manners of the inferior priefts, and pur.ifh- 
ing them if they faw occafion, &c. The Jews too had 
their pontiffs; and among the Romanifts, the pope is 
ftill ftyled the foverngn pontiff. 

PONTIFICATE, is ufed for the ftate or dignity of a 
pontiff or high-prieft ; but more particularly in modern 
writers for the reign of a pope. 

PONTIUS (Pilate.) See Pilate. 

PONTON, or Pontoon, in war, a kind of flat 
bottomed, boat, whole carcafe of wood is lined within 
and without with tin : they ferve to lay bridges over 
rivers for the artillery and army to march over. The 
French pontoons, and thofe of moft other powers, are 
made of copper on the outfide : though thefe coft more 
at firft, yet they laft much longer than thofe of tin ; 
and when worn out, the copper fells nearly for as 
much as it coft at firft; but when ours are rendered 
ufelefs, they fell for nothing. Our pontoons are 21 
feet long, five feet broad, and depth within two feet 1.5 
inches. 

Pontoon-C arriage', is made with two wheels only, 
and two long fide-pieces, whofe fore-ends are fupport- 
ed by a limber ; and ferves to carry the p®ntoon, boards, 
crofs-timbers, anchors, and every other thing neceffary 
fpr making a bridge. 

PoNTooN-Bridge, is made of pontoons flipped into 
the water, and placed about five or fix feet afunder; 
each faftened with an anchor, W'hen the river has a 
ftrong current; or to a ftrong rope that goes acrofs the • 
river, running through the rings of the pontoons. Each 
boat has an anchor, cable, baulks, and chefts. The 
baulks are about five or fix inches fquare, and 21 feet 
long. The chefts are boards joined together by wooden, 
bars, about three feet broad and 12 feet long. The 
baulks are laid acrofs the pontoons at fome diftance 
from one another, and the chefts upon them joined 
clofe ; which makes a bridge in a veiy fliort time, ca¬ 
pable of fupporting any weight. 

PONT St Esprit, is a town of France, in Langue¬ 
doc, in the diocefe of Ufez. It is feated on the river 
Rhone, over which is one of tire fineft bridges in France. 
It is 840 yards long, and confifts of 26 arches. Each 


pier is pierced with an aperture, in order to facilitate Pontoi.^ 

the pafl’age of the water where the river is high. The v ‘ 

town is large, but the ftreets are narrow and ill-built. 

It formerly contained feveral churches and convents. It 
is 17 miles fouth of Viviers, and 55 north-eaft of Mont¬ 
pelier. E. Long. 4. 46. N. Lat. 44. 13. 

PONTUS, the name of an ancient kingdom of Afia, 
originally a part of Cappadocia ; bounded on the eaft 
by Colchis, on the well by the river Halys, on ^the 
north by the Euxine Sea, and on the fouth by Arme- 1 

nia Minor. Some derive the name ofPontus from the Etymologjf 
neighbouring fea, commonly called by the Latins Pontus of the 
Euxinus ; others from an ancient king named Pontus , name » 
who imparted his name both to the country and the 
fea; but Bochart deduces it from the Phoenician word 
botno, fignifying a filberd, as if that nut abounded re- 
markably in this place. But this derivation feems to 
be very far fetched ; and the common opinion that the 
country derived its name from the fea, feems by far the 
moft probable. The kingdom was divided into three 
parts ;'the firft, named Pontus Gallatlcus, extending from 
the river Halys to the Thermodon ; the fecond, named 
Pontus Polemonaicus , extended from the Thermodon to 
the borders of Pontus Cappadocicus ; and this laft extend¬ 
ed from Pontus Polemonaicus to Colchis, having Ar¬ 
menia Minor and the upper ftream of the Euphrates for * 
its fouthern boundary. 

. It is commonly believed, that the firft inhabitants of 
Pontus were defcended from Tubal; but in procefs of 
time mixed with Cappadocians, Paphlagonians, and 
other foreign nations, befides many Greek Colonies 
which fettled in thofe parts, and maintained their liberty 
till the time of Mithridates the Great and Pharnaces.' 4 
The firft king of this country whom we find mentioned Artabazej 
in hiilory is Artabazes, who had the crowp beftowetj the firft 
on him by Darius ( a ) Hyftafpes. The next was Rhodc}-^ 11 ^' 
bates, who reigned in the time of Darius Nothus. After 
him came Mithridates, who, refuting to pay the ufual 
tribute to the Pufians, was defeated by Artaxerxes 
Mnemon ; but a peace was foon after concluded by the 
mediation of Tiffaphernes. Befides this, we hear no¬ 
thing of him farther than that he w„s treacheroufly taken 
prifoner by Clearchus afterwards tyrant of Heraclea, 
and obliged to pay a large fum for his ranfom. ; 3 

Mithridates I. was fucceeded by Ariobarzanes, who Mithri- 
being appointed by Artaxerxes governor of Lydia, dateyl, 
Ionia, and Phrygia, employed the forces that were un- 
der his care in the extending of his own dominions, and 
fubduing thofe of his natural prince. The king of 
Perfia fent one Autophrodates againft him ; but A.io- 
barzanes, having with great promi.es prevailed on Age- 
filaus and Timothteus the Athenian to com! to his af- 
fiftance, obliged Autophrodates to retire. He then 
rewarded Agefilaus with a great fum of money, and, 
beftowed on Timothasus the cities of Seftos and Abydos,. 
which he had lately taken from the Perfians. He ufed 
his utmoft endeavours to reconcile the Lacedemonians 
and Thebans; but not being able to bring the latter 

to 


(a) This country, together, with the adjacent provinces, was in different periods under the dominion of the 
Afiyrians, Medes, and Perfians ; the laft of whom divided Cappadocia into latrapies or governments, and be¬ 
ftowed that divifion which was afterwards called Pontus on one of the anceftors of Mithridates. 1 his regulation, 
was effected in the reign of Dam>s the fon of Hyftafpes, and has been regarded as the date of the kingdom* 
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to any reafonable-iterms, he abided the Lacedemonians country j that he fliould in like manner evacuate Pa- Pontu*. 
with vad films of money. The Athenians (howed fo phlagonia, and fend back fuch as he had from thence — 
much refpeft for this prince, that they not only made carried into 11 ivcry ; that he fhould rebore to Ariarathes 
him free of their city, but granted both him and his all the places which he had taken during the war, the 
children whatever they alked of them. He was mur- lioftages of both kings, all their prifoners without ran- 
dered in the 28th year of his reign by one Mithriuate% fom, and moreover fhould deliver up to them fuch of 
whom authors funpie to have been his fat. This their fubjefts as from the fird breaking out of the war 
happened at the time that Alexander the Great invaded had fled to him; that he fhould return to Morzias, a 
Afia, fo that Pontus for a time fell under the power of petty king in thelc parts, and to Ariarathes, 900 ta- 
the Macedonians. lents which he had feized in the war, and pay down 300 

In the reign of Antigonus, Mithridates the fon of more to Eumenes as a fine for invading his dominions 
Arinbarzanes fhook on the Macedonian yoke; the par- without provocation. Mithridates, king of Armenia, 
ticulars of which event are related as follow. Antigo- having in this war joined Pharnaces, was, by the articles 
nus having dreamed that he had a field in which gold of the treaty, obliged to pay 300 talents to Ariarathes 
gtew after the manner of corn, and that Mithridates for having abided his enemy contrary to an alliance at 
cut it down and carried it into Pontus, began to be very that time lubhiting between them. Soon after Pharnaces 
jealous of him, and ordered him to be put to death died, and left the kingdom to his fon Mithridates VI. 
privately. But Mithridates, having got notice of the more weakened by this peace than by the moft deftruc- 
king’s intention, withdrew into Paphlagonia, attended tive war. y 

only by fix hoifemen. Here, being joined by many The new king entered into an alliance with the Ro- His fon 
others, he poffeffed himfelf of Ciniatum, a Itrong hold mans, and proved fuch a faithful friend, that he was enters int* 
fituated near mount Olgafys; from whence, as his army rewarded by the fenate with Phrygia Major, and ho- a *! ianc ® 
continually iucreafed, he made an irruption into Cap- noured with the title of the friend and ally of the people 
padocia; and having driven the commanders of Anti- of Rome. After along and profperous reign, he was " ■ 

gonus from that part which borders upon Pontus, he murdered by fame of his intimate acquaintance, and 
entered his pat-rn.il kingdom, which, in fpite of the was lucceeded by his fon Mithridates VII. furnamed the 
utmoft efforts of Antigonus, he held for the fpace of Great. g 

~a6 years, and tranfmitted to his pofterity. The new prince, though not exceeding 13 years of Mithrida- 

Under the reigns of Mithridates III. Ariobarzanes II. age, began his reign with moil inhuman afts of cruelty t/?sth® 
and Mithridates IV. the immediate fuccefl'ors ofMithri- to his mother and neared relations. His father, by his - ; reat a 
dates II. nothing remarkable happened. But Mithri- lad will, had appointed him and his mother joint heirs cr “ el 
dates V. made war on the inhabitants of Sinope, a city to the kingdom; but he, claiming the whole, threw P nnc€ * 
on the coad of Paphlagonia. He made himfelf mader her into prifon, where (he foon died through the hard 
of all the adjacent places ; but finding the whole penin- ufage^he met with. Thofe to whom the care of his 
Tula, on which Sinope i’.fe'.f dood, well fortified and gar- education was committed, obferving him to be of a 
rifoned, not only by the inhabitants, but by their allies cruel and unruly temper, made various attempts on his 
the Rhodians, he abandoned the enterprife. He after- liie, but could never effeft their defign, as the king 
wards proved a great friend to the Rdodians, and af- was always on his guard, and armed, in that tender age, 
filled them with money to repair the Ioffes they had againd all kind of treachery, without fhowing the lead 
fudained by an earthquake. He entered alio into a diffidence. ^ 

drift alliance with Antiochus the Great, who married In his youth Mithridates took care to inure himfelf His extra, 
one of his daughters named Laodice. to hardfhips, palling whole months in the open air, ordinary 

After the death of Mithx-idates V. his for Pharnaces I. employed in the exercife of hunting, and often taking qualities, 
attacking the city of Sinope, unexpectedly took it by his red amidd the frozen fnow. When he came of age, 
dorm. On this the Rhodians fent ambaffadors to Rome, he married his fiber named Laodice, by whom he had 
complaining of the behaviour of the king of Pontus; a fon named Pharnaces. After this he took a journey 
but Pharnaces was fo far from being intimidated by through many different kingdoms of Afia, having no- 
theii threats, that he invaded the territories of Eumenes thing lefs in view than the whole comment. He learned 
their great ally. The latter fent ambaffadors to Rome, their different languages, of which he is faid to have 
and entered into an alliance with Ariarathes king of fpoken 22 ; took an eftimate of their ftrength ; and 
Cappadocia. Pharnaces, in his turn, fent ambaffadors above all viewed narrowly their drong holds and forti- 
to Rome, complaining of Eumenes and Ariarathes; fied towns. In this journey he fpent three years; du- 
upon which fome Romans were fent into Afia to inquire ring which time, a report being, fpread abroad that ha 
into the date of matters. Thefe found Eumenes and was dead, his wife Laodice had a criminal converfation 
his affociates willing to accomodate the difference, but with one of the lords of her court, and had a fon by 
Pharnaces m a quite oppofite difpofition, which they him. When her hufband returned, (he prefented him 
accordingly reported at Rome. with a poifoned bowl; but Mithridates had Uccudomed 

In the mean time a war was commenced between himfelf to take poifon from his infancy, fo that it had 
Eumenes and Pharnaces; but the latter, being difap- now no other effeft than to haden the dedruftion of his 
pointed of abidance from Seleucus king of S) ria, whom wife, which very foon took place, together With all 
the Romans would not allow to join him, was at lad thofe who had been any way aCceffory to her difloyalty 
forced to fue for peace ; which was granted him upon and incontinence. 

the following conditions; That he fhould forthwith The king now began to put in execution his fchemeS 
withdraw his forces from Galatia, and difannul all en- of conqued. However, he certainly took the wrong 
gagements and alliances with the inhabitants of that, method by attacking fird thofe nations which W'ere irn- 

Y y 3 mediately 
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Pontus. mediately under the proteftion of -Rome, and thus at 
' ti ? once provoking that powerful people to fall upon him. 
Conquers He began with Paphlagonia, which the Romans had 
icveral declared a free Hate. This country he eafily reduced, 
countries, and divided between himfelf and Nicomedes king of 
Bithynia, at that time his ally. The Romans remon- 
li.ra.ted ; but Mithridates, inftead of paying any tegard 
to their remonftrances, invaded Galatia, which was im¬ 
mediately under their proteftion. This he alfo reduced, 
and then turned his eyes on Cappadocia. But as the 
kingdom of Cappadocia was at that time held hy Aria¬ 
rathes, who was a great favourite of the Romans, and 
married to the lifter of Mithridates, the latter hired an 
j alfaffin to difpatch Ariarathes, after which he thought 
Caufes the blight fucceed better in his defigns. After the death 
king of of Ariarathes, Cappadocia was invaded by Nicomedes 
Cappadocia king of Bithynia, who drove out the fon, and married 
*o beinur- t jj e w i<j ow 0 f Ariarathes. This gave Mithridates a 
plaufible pretence for invading Cappadocia; which he 
inftantly did, and drove Nicomedes quite out of the 
country. Thus Mithridates gained confiderable repu¬ 
tation, not only as a warrior, but as a jiift and good- 
natured prince ; for as it was not known that he had any 


greateft kindnefs, and Lao.dice the wife of Nicomedes 
even confirmed the deceit by her oath. But in the 
mean time Mithridates having got intelligence of the 
plot, fent-notice of it by Gordius to the -Romans, fo 
that tl'.e impofture was foon -known at Rome alio. The 
confequence of this was, that the fenate commanded 
"Mithridates to relinquilh Cappadocia, and Nicomedes 
that part of Paphlagonia which he pofleffed,; declaring 
both thefe countries free. The Cappadocians protefted 
that they could not live without a king ; upon which 
they -were allowed to choofe one of their own nation. 
‘Mithiidates ufed all his intereft in favour off.Gordius ; 
but he beiqg excluded by the Romans, one Ariobarzanes 
was chofen by the majority of vote>s. 

To enforce this election, Sylla was fent into Cappa¬ 
docia. He had the charadter of anambaffador, but the 
real intent of bis coming was to difap.point the ambitious 
defigns of Mithridates. With an handful of forces he 
defeated a numerous army of Cappadocians and Arme¬ 
nians commanded by Gordius, and fettled Ariobarzanes 
on the throne. But no fooner was Sylla gone than 
Mithridates ftirred up Tfgranes king of Armenia againft 
Ariobarzanes, who, without making any refiftance, fled 
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hand in the murder ef Ariarathes, every one imagined 
that he had undertaken the war againft Nicomedes, 
merely to revenge the quarrel of his nephew, and to re¬ 
store him to his right. To keep up the farce a little 
longer, Mithridates actually withdrew his troops out of 
the country, and left the young prince mailer of the 
kingdom. In a ftiort time, however, he began to prefs 
the young king of Cappadocia to recal the alfaffin Gor¬ 
dius, who had murdered his father : but this the king 
of Cappadocia refilled with indignation ; and Mithri¬ 
dates, being determined on a quarrel at all events, took 
the field with an army of 8 o,odo foot, 10,000 horfe, 
and 600 chariots armed with feythes. With this force 
he imagined he fhould carry all before him : but finding 
the king of Cappadocia ready to oppofe him with a 
force no way inferior to his own, he had recourfe to 
Affaflinates treachery; and inviting his nephew to a conference, 
his own ue- ftabbed him, in the fight of both armies, with a dagger 
j>hcw. which he had concealed in the plaits of his garment, 
This barbarous and unexpedted piece of treachery had 
fuch an effect on the Cappadocians that they threw 
down their arms, and fuffered Mithridates, without op- 
pofition, to feize upon all their ftrong holds. He re- 
figned the kingdom, however, to his fon, a child of 
eight years of age. The care of the young prince, and 
of the whole kingdom, he committed to Gordius ; but 
the Cappadocians, difdainiqg to be ruled by fuch a 
fcandalous aflaffin, placed on the throne the brother of 
Ariarathes, who had kept himfelf concealed in fome part 
of Afia. His reign, however, was of ftiort duration ; 
he being foon alter driven out by Mithridates, and 
the Cappadocians again reduced. The unhappy prince 
died of grief; ar.d in him ended the family of Phar- 
naces,who had ruled Cappadocia from the time of Cyrus 


to Rome, and Tigranes reftored the kingdom to Aria- 
tathes the fon of Mithridates. At the lame time died 
the king of Bithynia ; upon which Mithridates imme¬ 
diately invaded that country, and drove out Nicomedes 
the natural fon of the late king. But the expelled prince, 
having fled to Rome, and being aflifted by that power¬ 
ful republic, the king of Pontus was foon obliged to 
abandon Bithynia and Cappadocia. x y, 

The Romans now being exceedingly jealous of the Who en- 
power and ambition of Mithridates, refolved to humble g 3 g es in a 
him at all events. For this purpofe they fent ambaf- -war with, 
fadors to the kings of Bithynia and Cappadocia, de- * e °* 
tiring them to make frequent inroads into the neigh¬ 
bouring territories of Mithridates, and behave there as 
they pleafed; alluring therm of powerful affiltancein cafe 
they fhould -have occafion. Ariobarzanes could not by 
any means be induced to provoke lo powerful a neigh¬ 
bour ; but Nicomedes being induced, partly by promifes- 
and partly by menaces, to comply, entered Pontus, where 
he laid wafte whole provinces with fire and fword. Mi¬ 
thridates complained to the Roman legates : but they 
replied, that he himfelf bad been the firft aggreffor; 
that Nicomedes had only paid him in his own coin, and 
that they would not allow him to hurt their friend and 
ally. Upon this Mithridates, entering Cappadocia Defeats A- 
with a numerous army, put to flight the united forces-riobarzaner 
of Ariobarzanes and Altinius the Roman legate ; thus and A Id- 
making himfelf once more mailer of this kingdom. In nius ‘ 
the mean time he fent ambaffadors to Rome, complain- 
rg of the proceedings of Niccmedes: but his ambaffa- 
dors met with a very indifferent reception ; being en¬ 
joined to tell their mailer, that he mull either reltore 
the kingdom of Cappadocia to Ariobarzanes, and make 
peace with Nicomedes, or be accounted an enemy of the 


13 the Great. 

Hieomedes Nicomedes, king of Bythynia, being now greatly 
kin# of Hi- a f ra jd ofMithridat.es, and fuppofing that his own domi- 
thyma at- n ; 0I) s WO uld next fall a prey to the ambitious conqueror, 
deTe've the foborned a youth -of a comely and majeftic afpect to 
Romans, pretend that he was a third fon of Ariarathes,. to go to 
Rome, and demand the kingdom of Cappadocia as his 
juft right. He was received by the fenate with the 


Roman people. With this anfwer they were commanded 
to deparr the city that very day, and told that no more 
ambaffadors could be admitted till fuch time as their 
commands were obeyed. 

In the mean time both par-ties prepared for war. 
The Roman legates in Afia drew together all the forces 
they could mutter in Bithynia, Cappadocia, Paphlago- 
nia, and Galatia; and, being joined by Caffitss governor 

of 
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of Affti, toot tlie Held againft Mithridates in the year contributing large fums towards the defraying the ex- Pontus. ^ 

19 B. C. They divided their army into feveral fmall pences cfthe war; by which means he became pofleffed v 1 

bodies: Caffius encamped on the coniines of Bichynia offuch treafures as enabled him to keep feveral nume- 

and Galatia; Manius Aquilius with his body poffefled rous armies in the field for five years without levying 

himfelfof the avenues leading from Pontus into Bithy- any taxes on his fubjefts. As many Roman citizens 

nia ; Quintus Oppius fecured the entrance into Cappa- were difperfed in the provinces which Mithridates had 

docia ; and the admirals Minucius Rufus and C. Popi- fubdued, he conlidered thefe as fo many fpies who would 

lius lay with a fleet of 300 fail at Byzantium, to pre- not fail to fend an account of his proceedings to Rom:: at 

vent the enemy from entering the Euxine fea. Each for which reafon he rel'olvecl to cut them all off at once Cruelly 

of the generals had under his command an army of by a general maflacre; which barbarous policy, it is maflucres 

40,000 men; belides a body of 50,000 foot and 6000 faid, had never been heard of till his lime, but has been :ilt the 

horfe brought to their affillance by Nicomedes. fince praftifed by other nations. He difpatched private a 

On the other hand, Mithridates having invited feveral letters to all the governors and magiftrates of the cities 

of the neighbouring nations to join him, colledted an where the Romans icfided, enjoining them on pain of 

army of 250,000 foot, 50,000 horfe, 130 chariots death, and the entire deftrudtion of their country, to 

armed with fcythes; befides 300 fhips and 100 galleys, caufe all the Italian race, women and children not ex- 

Part of this Lrce he detached again ft Nicomedes; and cepted, to be murdered on the 30th day from the date 

utterly defeated him, though much fuperior in number, of his letters, and to let their bodies lie unburied in the 

as he was taking poffeffion of an advantageous port: by open fields. Cne moiety of their goods was to be for- 

order of Caffius. Another part he detached againft feited to the king, and the other bellowed as a reward 

Manius Aquilius, whom he alfo defeated with the lofs on the alfalfins. Whatever flave murdered his mailer 

of 10 ,goo killed on the fpot, and 3000 taken prifoners ; was to receive his liberty, and one half of the debt was 

on which the other Roman generals abandoned their to be remitted to the debtor that fhould kill his credi- 

pofts, the fleet alfo difperied, and rnoft of the fhips were tor. Whoever concealed an Italian, under any pretence 

either taken or funk by the admirals of Mithridates. whatever, was to be punifhed with immediate death. 

The king of Pontus now refolving to improve the On the fatal day, all the gates of the cities being fhut, 
opportunity, and drive the Rom ins entirely out of and the avenues kept with foldiers, the king’s orders 

Afia, over-ran all Phrygia, Myfia, Afia Proper, Caria, were proclaimed, which caufed anuniverfal horror, not 

Lycia, Pamphylia, Paphlagonia, and Bithynia, with all only among the unhappy vidtims themfelves, but among 

the reft of the countries which had either belonged to or thofe who had any feelings of humanity, at feeing them- 

fided with the Romans, as far as Ionia. He was re- felves obliged either to betray and murder their inno- 
ceived everywhere with the greatest demunftrations of cent guefls, friends, and relath ns, or to become liable 
joy; the inhabitants flocking to him in white garments, to a cruel death. However, as mod of the Afiatics 

and calling him their father, deliverer, their god, and bore a mortal hatred to the Romans, and were more-- 

the great and foie lord of all Afia. What gained over animated by the promife of an ample reward, the 
him the affedlions of the people was his kind ufage to orders were without delay put in execution. The in* 
the prifoners he had taken in the two engagements habitants of Ephe.us, where Mithridates then re Tided, 
abovementioned ; for he not only fent them all home dragged fuch as had taken fandtuary in the temple of 
without ranfom, but furnifhed them with plenty of pro- Diana from the very ilatae of the goddefs, and put 
vifions, and money fufficient to defray their expences by them to the fword. The Pergamenians difcharged ihovv. 
the way. Ambafladors flocked to him from all parts; ers of darts upon them as they embraced the ft.ttues in 
and among others, from Laodicea on the Lycos, to the temple of Efculapius. At Adramyttium in Myfia 
whom the king promifed his protedlion, provided they many were murdered in the water, while they were at- 
delivered up to him Q^Oppius governor of Pamphylia, tempting, with their children on their backs, to fwim 
who had fled thither for protedlion. This requell was over to the ifland of Lelb is. The Caunians, who not 
readily complied with; Oppius was fent to him in long before had been delivered from the yoke of the 
chains, with lidtors walking before him in derifion of Rhodians, and reftored to their ancient privileges, ex- 
the Roman pride and ofteutation. Mithridates was celled all the reft in cruelty: for, as if they had apofla- 
overjoyed to fee a Roman general and proconlul in his tiled from human nature, they took pleafure in tor- 
power; and his joy was loon afer increafed by the ar- menting and butchering the innocent children before 
rival of Manius Aquilius, whom the Lelbiaas, revolting their mothers’ eyes ; fome of them running diftradled, 
from the Romans, lent to him in fetters, together with, and others dying with grief at a fight which nature 
many other Romans of diftindtion who had taken fhel- could not bear. The Trallians were the only people on 
ter among them. As he had been the chief author of the continent wlio would not have the cruelty to imbrue • 
the war, Mithridates led him about with him wherever their hands in the blood of the innocent Italians, 
he went, either bound on an afs, or on foot coupled However, as the king’s orders were peremptory, they 
with one Baftarnesa public malefadlor, compelling him hired one Theophilus a Paphlagonian to difpatch the 
to proclaim to the crowds who came to fee him, that he ‘ few Romans that lived among them. He, having fhut 
was Manius Aquilius the Roman legate. When he them all up together in the temple of Concord, firft cut 
came to Pergarnus, he caufed him firtl to be publicly off their hands as they embraced the ftatues of the gods, 
whipped, then to be put on the rack, and laftly melted and then hacked them in pieces. Many Romans were 
gold to be poured down his throat. faved on the floating iflands of Lydia called Calamine, 

Mithridates being now looked upon as invincible, all where they concealed themfelves till fuch time as they 
the free cities of Afia received him as their fovereign, found an opportunity of efcaping out of Afia. Never- 

, . thelefs,- 
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_ Ifoaras. tiielaiV, according to Plutarch and Dion, 150,000 Ro- 
““ * man citizens were maffacred on that day; but, accord- 

ing to others, only 80,000- 

Mithridates having now got rid of thofe whom he 
was in dread of on the continent, embarked great part 
aa of his forces in order to reduce the iflands of the Ar- 
Kednces chipelago. At Cos he was gladly received, and had de- 
thc> ifland Jivered up to him the young Alexander, fon of Alexan- 
®- os, <j er ]jj n g 0 f £gyp| } w ho being driven out of that coun¬ 
try, was killed by Chareas a lea-captain as lie was re¬ 
tiring in a fmall veifel to Cyprus. With the young 
prince, they put into the king’s hands vaft fums of mo¬ 
ney, with all the golden vetfels and jewels, to an im- 
menfe value, which his grandmother Cleopatra had been 
amaffmg for many years. To the young prince Mith¬ 
ridates gave an education fuitable for a king’s fon, but 
kept the treafures to himfelf. Here likewife he found 
800 talents in ready money, which, at the firft breaking 
out of the war, had been depofited by the Jews of 
Afia, and were defigned for the temple of Jerufalem. 
But,fails in From Cos Mithridates fleered his courfe for Rhodes, 

his attempt where at that time all the Romans who had efcaped 
upon the maffacre abovementioned found a fanduary, and, 
0 es * amongft others, L. Caffius the proconful. The Rho¬ 
dians, however, being very expert in maritime affairs, 
Mithridates did not think proper to venture an engage¬ 
ment. As the enemy’s fleet advanced, therefore, he 
retired; but fix of the Rhodian fhips coming up with 
25 of his, a fharp action enfued, in which the Rhodians 
funk two of the king’s fhips, and put the reft to flight. 
In this encounter, though Mithridates had never feen a 
fea-fight before, he behaved with great intrepidity ; but 
one of the fhips of his own fquadron falling foul of that 
which carried him, he was very near being taken pri- 
foner. From this time forth he abhorred the fea, and 
took an averfion to all the Chians, becaufe the pilot of 
that fhip was a Chian. However, he again appeared 
before the ifland; but was forced anew to leave it 
with difgrace, and to give’' over all thoughts of redu- 
24 cfng it. 

His gene- . Mithridates now retired into Afia, with a defign to 
iais reduce fettle the civil government of the countries which he 
all Greece, bad conquered, committing the care of the war to his 
generals. Archelaus, his generaliilimo, was fent into 
Greece with an army of 120,00c men; where, by 
treachery, he made himfelf mailer of Athens, and either 
put to the fword or fent to Mithridates all thofe who 
favoured or were fufpeded to favour the Romans. From 
Athens hedifpatched parties to reduce the neighbouring 
cattles and the ifland of Delos, which they did ac¬ 
cordingly; but Orobius, a Roman general, hearing 
that the enemy kept no guards, but palfed their time 
in caroufing and debauchery, fell upon them unexpect¬ 
edly, and cut off the whole party, except Apellicon the 
commander. 

In the mean time, Metrophanes, another of the king’s 
generals, entering Eubcea, laid wafte the whole country, 
cxertirig-his rage chiefly againft the cities of Demetrias 
and Magnefia, which refufed to open their gates to him. 
But as he was failing off with a great booty, Bryttius, 
the praetor or governor of Macedonia, coming up with 
him, funk feme of his fhips, and took others, putting all 
the prifoners to the fword. Mithridates, upon the news 
of this lofs, fent his fen Ariarathes with a powerful ar¬ 
my to invade Macedonia,; which -he feon reduced, to¬ 


gether with tlfe kingdom of Thrace, driving the Ro- Pontti*. 
mans everywhere before him. The generals whom he 
fent ini ', other quarters were no lefs fuccefsful; fe that 
Mithridates had, according to Aulus Gellius, 25^diffe¬ 
rent nations who pa d him homage. The fame author 
adds, that he was fkilled in every one of their various 
languages, fo that he could converfe with the natives 
without an interpreter. Among thefe nations we find 
the Rhoxani, now the Ruffian:, or Mufcovites whom Dei- 
phontus, on. of he king’s generals, brought under fub- 
jechon, after having flain in an engagement 50,000 of 
the barbai I ns. 

All this time the Romans had been too much taken 
up with their own domeftic quarrels to take fuch effec¬ 
tual meaferes as they otherwile would have done for 25 
checking the progrefs of Mithridates. But at laft, ha- Sylla fent 
ving recei.ee certain advice that the king defigned to againft 
invade Italy, and that he had even been folicited to do * lim > 
fo by feme of the revolted Italians, they fent againft 
him Lucius Sylla, who had already given fufficient 
proofs of his courage, condud, and experience in war. 

He had with him only five legions and a few cohorts. 

With this inconfidera die force he landed in Attica, and 
in a fhort time made ifimfelf maker of the capital; Ar¬ 
chelaus not daring, or, according to oth.rs, through 
treachery, not caring, to engage him. As Sylla had but 
,a few frigates, he fent Lucullus to the ifland of Rhodes, 
with orders to the Rhodians to join him with their fleet. 

The undertaking was very dangerous, as the king’s fleet 
in a manner covered the fea. However, Lucullus, de- 
fpifing all danger, ventured out, and failed, without 
meeting with any perverfe accident, to Syria, Egypt, 

Libya, and Cyprus; from whence he returned with 
fuch fupplies of fhips and experienced mariners, as ena¬ 
bled Sylla, after their conjunction with the Rhodians, 
to ad offenfively by fea alfo. Archelaus now difpatch- 
ed meffengers to Taxiles, who commanded in Thrace 
and Macedon, defiring him to j in him with all his 
forces ; which the other readily did, and between both 
muftered an army of x 20,coo men. Sylla met them Who to- ' 
near Cheronaea with only 15,000 foot and 1500 horfe ; tally de¬ 
but gave them a moft dreadful overthrow, no fewer than ^ cats hl3 . 
110,000 of the Afiatics being flaughtered, while the 9 m 
Romans loft only 12 men. 

Thisfuecefs having raifed envy and jealoufy againft 
Sylla in Rome, the fenate fent Lucius Valerius Flaccus, 
theconful of that year, with two legions into Afia, in • *" 
appfearance to attack Mithridates on that fide, but with 
private inftrudions to fall upon Sylla himfelf, if they 27- 
found him difaffeded to the fenate. As Flaccus was Flaccus and 
a man of no experience in war, C. Fimbria, a fena- Fimbria 
tor of great repute among the foldiery, was appointed lUt0 
to attend him with the character of legate and lieute- A “ a * 
nant-general. Sylla was at that time in Bceotia ; but, 
hearing what had happened at Rome, he marched with 
all expedition into Theffaly, with a defign to meet 
Flaccus, who, he expeded, was to land in that province. 

But no fooner had he left Bceotia, than the country 
was over-run by an army of Afiatics, under the com¬ 
mand of Dorylaus the king’s chief favourite. On this 
advice Sylla returned into Bceotia, where he gained two' 
fignal vidories, which put an end to the war in Greece. 

In the firft of thefe Dorylaus loft 150,000 of his men Sylla yalos 
according to feme, or 200,000 according to others; two other 

and in the next all the reft. In this laft engagement vi&ories in 
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Pontm. 20,000 were driven into a river, where ttley all perfth- 
ed ; an equal number were purfued into ^ marlh, and 
entirely cut off j the reft were killed in the heat of 
battle, the Romans giving no quarter to men who had 
treated their fellow-citizens after fuch a barbarous man¬ 
ner in Afia. Plutarch tells us, that the marlhes were 
dyed^ith blood ; that the courfe < f the i iver was (top¬ 
ped by the dead bodies ; and that even in his time, 
that is, near 200 years after, a great number of bows, 
helmets, coats of mail, and fwords were found buried 
in the mud. Archelaus, who had joined Dorylans with 
a body of 10,000 men a few days before the battle, 
lay three days (tripped among the (lain till he found a 
fmall veffel which carried him to Euboea, where he ga¬ 
thered what forces he could, but was never again able 
to appear in the field. Indeed Livy tells us, that Ar¬ 
chelaus betrayed the king’s caufe ; and Aurelius Viftor, 
that the king’s fleet was intercepted by Sylla through 
the treachery of Archelaus : adding, that there was a 
good underftanding between thetwo commanders,as was 
plain from Sylla’s bellowing upon Archelaus 10,000 
acres of land near the city of Chalcis in Eubcea. Stra¬ 
bo alfo informs us, that Archelaus was afterwards 
greatly efteemed and carefl’ed by Sylla and the fenate ; 
bi.-t Sylla himfelf in his commentaries, and Dio, endea¬ 
vour to clear Archelaus from allfufpicion of treachery. 

In the mean time, Sylla hav : ng given up Bceotia to 
be plundered by his foldiers, marched into Theffaly, 
where he took up his winter-quarters, caufed his old 
fhips to be refitted and feveral new ones built, in order 
to pafs over into Afia in the beginning of the fpring, 
that he might drive from thence not only Mithridates, 
but his rival Flaccus alfo, whom the fenate, out of op- 
pofition to him, had appointed governor of that pro¬ 
vince. But before he arrived, fame differences having 
arifen between Flaccus and Fimbria, the latter was by 
the conful deprived of his command. Upon this Fim¬ 
bria, having gained over the foldiery to his fide, made 
war on the conful, took him prifoner, put him to death, 
and aifumed the command of all the Roman forces in 
Afia. In this ftation he behaved with the greateft 
cruelty, inlomuch that his name became more odious 
than even that of Mithradites itfelf. This hatred the 
king of Pontus endeavoured to improve to his own ad¬ 
vantage; and therefore commanded his fon, by name 
alfo Mithrirlaies, to join Taxiles, Diophantes, and Me¬ 
nander, three of his mod experienced commanders, to 
return at ti e head of a numerous army into Afia; not 
doubting but the inhabitants, thus haraffed by F?m- 
bria, would (hake off the Roman yoke when they faw 
fuch a poweiful army in the field ready to protedl them. 
But Fimbria, dill railing the Afiatics, marched out to 
meet the enemy, and offered them battle before they 
Defeats the entered the province. As the king’s army was greatly 
forces of fuperior to the Romans in number, the latter differ¬ 
ed gieatly in the engagement, but held out till night 
parted them, when they withdrew to the oppofite fide 
of a river, which was at a finall diftance from the field 
of battle. Here they ddigned to intrench themfelves : 
but in the mean time a violent ftorm ariling, Fimbria’ 
laid hold of that opportunely to repafs the river and 
fiirprife the enemy : of whom he made fuch havock as 
31 they lay in their tents, that only the commanders and 
And be- fome few troops of horfe efcaped. Among thefe was 
fieges the the king’s fon ; who, attended by a few horfe, got fafe 
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to Pergamus, where his father refided. But Fimbria, 
purfuing him night and day without intermiffion, en¬ 
tered Pergamus fword in hand ; and'hearing that both 
Mithridates and his fon had fled from thence a few 
hours before, he continued his pur,uit, and would have 
taken the king himfelf, had he not entered Pitane with 
a confiderable body of horfe. The place was clofily 
inverted by Fimbria; but as he had no (hips to block 
it up by fea alfo, he fent a meffenger to Lucullus, who 
commanded the Roman navy in Afia, intreating him, 
as he tendered the welfare of the republic, to make 
what hade he could to Pitane, and aflift him in taking ^ 
the moft inveterate enemy the Romans had. But Lu- whoisfuS. 
cullus, preferring the gratification of a private pique to fered by 
the good of his country, refufed to come : and thus al- Lucullu* 
lowed the fleet'of Mithridates to carry him in fafety to toefca P e » 
Mitylene. 

Soon after the king’s departure, Fimbria took Pitane 
by ftorm, and reduced moft of the cities of Afia, parti¬ 
cularly Troy, which he alfo took by ftorm in eleven days, 
and put moft of the inhabitants to the fword,. becaufe 
they had fent an embaffy to Sylla, offering to fub- 
mit to him rather than to Fimbria.—To add to the 
misfortunes of Mithridates, his fleet was entirely de¬ 
feated in two engagements by Lucullus; fo that he be¬ 
gan to be weary of the war, and therefore defired Ar¬ 
chelaus to conclude a peace upon as honourable terms 33 
as he could. The king himfelf had afterwards alfo a P j C *‘ : ^ con * 
conference with Sylla, and a peace was concluded in c u e " 

85 B. C. on the following terms, viz. That Mithrida¬ 
tes fliould relinquifti all his conquefts, and content him¬ 
felf with his paternal dominions, which were confined 
within the limits of Pontus: that he fhould immediate¬ 
ly refign Bithynia to Nicomedes, and Cappadocia to- 
Ariobarzanes, and releafe without ranfom all the prifo- 
ners he had taken during the war; that he fliould pay 
to the Romans 2000, or as others will have it 3000, ta¬ 
lents, and deliver up to Sylla 80 fhips with all their 
arms and ammunition, and 500 archers ; and laftly, that 
he (hould not moleft fuch cities or perfons as had du¬ 
ring the war revolted from him and fided with the Ro¬ 
mans. 

Sylla, having thus concluded the war with great glo¬ 
ry to himfelf and advantage to the republic, turned his 
army again ft Fimbria; but the latter, finding himfelf in 
no condition to oppofe his rival by force, had recourfe 
to treachery, and attempted to get Sylla murdered. 

The plot mifearried, and Fimbria put an end to his own 
life; upon which Sylla, having now an uncontrouled 
power in Afia, declared the Chians, Rhodians, £.yci- 
ans, Magnefians, and Trojans, free, and friends of the: 
people of Rome, by way of reward for their having fided 
with the Romans: but on the other cities he laid heavy 
fines; condemning them in one year to pay 20,000 ta¬ 
lents, and quartering hisfoldiersin thehoufesof thole who 
had fhown dilaffeoion to the Romans. Each private 
man was to receive of his landlord 16 drachmas a-day,. 
and each officer 50 ; and befides, both were to be fiip- 
plied with provifions, not oply for themfelves, but for 
fiich of their friends as they thought proper to invite. 

By thefe impofitions moft of the people of Afia were 
reduced to beggary; efpecially the inhabitants ofEphe- 
fus, who had above all othei s fhown their hatred to the 
Romans. Sylla then, having ccllefted immenfe trea- 
fure, fet fail for Italy; leaving behind him Lucullus. 

-/ah. 
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with the character of quaftor, and Murtena with that 
of prater . 

The two legion; which Fimbria had commanded were 
given to Muraena, becaufe Sylla fufpe&ed them of an 
inclination to thefadion of Marius, whofe party he was 
going to crulh at Rome^ 

Mithridates in the mean time no foorter returned into 
tes reduces Pontus, than he fet about the redudion of thofe nations 
* 6 112 'had had revolted from him during the war. He be¬ 

gan with the Colchi; who immediately fubmitted, up- 
. on condition that Mithridates would give his fon fer a 
king over them. This was complied with ; but the old 
king had thenceforward a jealoufy of his fon, and there¬ 
fore farft imprifoned and then put him to death. Soon 
after this, the king having made great preparations un¬ 
der pretence of reducing the Bofphori, a warlike nation 
who had revolted from him, the Romans began to be 
jealous. Their jealoufy was further increafed by Arche- 
laus, who fled to them, and aflured them that the pre¬ 
parations of Mithridates were not at all defigned againft 
the Bofphori. On hearing this, Mursena invaded Pon¬ 
tus without any farther provocation. The king put 
him in mind of the articles of peace concluded with 
Sylla: but Muraena replied that he knew of no fuch 
articles ; for Sylla had fet nothing down in writing, but 
contented himfelf with the execution of what had been 
agreed upon. Having given this anfwer, the Roman 
general began to lay wafte and plunder the country, 
without fparing even the treafures or temples confecra- 
ted to the gods. Having put all to fire and fword on 
the frontiers of Pontus towards Cappadocia, he pafled 
the river Plalys, and on that fide poffefied himfelf of 
400 villages widrout oppofition ; for Mithridates was 
unwilling to commit any hoftilities before the return of 
an ambaflador whom he had fent to Rome to complain 
of the conduit of Mursena. At laft the ambaflador re¬ 
turned, and with him one Callidius; who, in public af- 
fembly,commandedMursenato forbear moleftinga friend 
and ally of the Roman people; but afterwards, calling 
him afide, he had a private conference with him, in 
which it is fuppofed, as he brought no decree of the 
fenate, that he encouraged him to purfue the war. 
Whatever might.be in this, it is certain that Murasna 
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country. But leading his army from thence againft the Pontus. 
Acliseans, a people bordering on the Colchi, and origi- ' 
nally defeended from the Greeks, who returning from 
Troy had miftaken their way into Greece and fettled 
there, he was defeated with the lofs of three-fourths of .7 
his men. On his return to Pontus, however, he recruit- Engages 
ed his aimy, and made vaft preparations to invade them in a ne .' T 
anew ; but in the mean time, hearing of Sylla’s death, ^ r ^ lth 
he came to the imprudent refolution of entering into a mans> 
fecond war with the Romans. Having therefore indu¬ 
ced his fon-in-law Tigranes, king of Armenia, to invade 
Cappadocia, he himfelf entered Paphlagonia at the head 
of 120,000 foot difeiplined after the Roman manner, 

16,000 horfe, and too chariots armed with feythes. 

This country readily fubmitted; after which the king 
marched into Bithynia, which alfo fubmitted without 
oppofition ; the province of Afia followed the example 
of the reft ; for thefe countries being apprefled with ex¬ 
orbitant taxes, looked upon him as their deliverer. In 
entering the cities of Afia, he caufed M. Marius or Va- 
rius, whom Sertorius had fent him out of Spain to dif- 
cipline his troops, walk before him with the enfigns of 
confular dignity as if he was the chief magiftrate; the 
king following as one of his attendants. He made fe- 
veral cities free; but at the fame time acquainted the 
inhabitants, that they were indebted to Sertorius for 
their liberty; and thus, by the connivance of that ge¬ 
neral, many cities revolted from the Romans without 
knowing that they had done fo. But in the mean time 
Julius Cefar, being at that time at Rhodes, whither he 
had gone to ftudy oratory, and hearing what havock 
the king’s officers made in the adjacent countries, he 
collected what troops he could, and falling unexpeded- 
ly upon them, drove them quite out of the province of 
Afia. _ g , 

The Roman fenate, now finding a war unavoidable, j_ Dcu i[ us 
appointed Lucullus to manage it. The other conful and Cotta 
Cotta, having folicited an employment in this war, was fent againft 
fent with a fleet to guard the Propontis and defend Bi- h' m> 
thy si a. Lucullus having raifed one legion in Italy, 
pafled over with it into Afia, where he was joined by 
four others, two of which, as they had ferved under 
Fimbria, proved at firft very mutinous and refradlory ; 


ftillcontinued to pradtife the fame hoftilities, and even norwere.theothertwomuchbetter,havingbeenimmerfed 
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made an attempt on Sinope, where the king refided and 
the royal trealures were kept But as the town was 
well fortified, he was forced to retire with fome lofs. 
In the mean time Mithridates himfelf taking the field, 
appeared at the head of a powerful army, drove the 
Romans out of their camp, and forced them with great 
fl-aughter to fave themfelves over the mountains into 
Phryg'a ; which fudden vidlory again induced many ci¬ 
ties to join Mithridates, and gave him an opportunity 
once more of driving the Romans out of Cappadocia. 

In the mean time, Sylla, being created didator at 
Rome, fent a meflenger to Murama, charging him in 
his name not to molell Mithridates, whom he had ho¬ 
noured with the title of a friend and ally of Rome. 
Munsna did not think proper to diftegard this mefiage; 
and therefore immediately abandoned all the places he 
had feized, and Mithridates again renounced Cappado¬ 
cia, giving his own fon as an hoftage of his fidelity. 
Being then at leifure to purfue his o her plan-, Mithri¬ 
dates fell upon the Bofphori; and, having foon fubdued 
them, appointed Machares one of his fons king of the 
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in the Afiatic luxuries. The difeiplining of thefe troops 
took up aconliderable time, which was prejudicial to 
the Roman affairs ; for almoft all the AGatics were 
reader to revolt, and Mithridates was making the great- 
eft preparations. One of his armies-was ordered to 
march into Cappadocia, under the command of Dio- 
phantus Matharus, in order to oppofe Lucullus if he 
ihould attempt to enter Pontus on that fide ; another, 
commanded by Mithridates in perfon, confifted of 
150,000 foot, 12,000 horfe, and 100 chariots armed 
with feythes; a third army, commanded by Marius and 
Eumacbus, two, generals of great experience in war, 
was encamped in the neighbourhood of Heraclea in 
Pontus. 

The beginning of the war proved favourable to M : - jvTithr^da- 
thridates. Cotta being defired by Lucullus to keep bis t es isatfirft 
fleet within the harbour, as being inferior to that of fuccefsfui, 
Mithridates, refolved to take the firft opportunity of 
fighting the king by land, not doubting c.f an eafy vic¬ 
tory. Having for this purpofe collected all the forces 
he could. Cotta dtfpatched his legate, P. Rutilius, with 

a con- 
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, I'nntus, a confiderable body to obferve the motions of the ene- 

v - my. 'pijis commander being met by Marius and Eu- 

machus, an engagement enfued, in which the Romans 
were defeated, and the greateft part of them, together 
with their commander, cut in pieces. The fame mif- 
fortune befel feveral other officers of diftindlion fent 
out to oppofe Mithridates; who, being elated with 
fuccefs, ordered his admiral to fail into the very har¬ 
bour, and fire the Roman fleet. This was according¬ 
ly performed without the lead oppofition from Cotta; 
and 60 fhips were taken, funk, or burnt, on that occa- 
ilon. 

Thefe victories having incieafed the rebellious difpo- 
fition of the Afiatics, made Lucullus haftenlns march in 
order to flop the piogrefs of the enemy. But finding 
the king’s army much more numerous than he expell¬ 
ed,-he thought proper to decline an engagement. How¬ 
ever, feveral fkirmilhes happened, in which the Romans 
had always fo much the advantage, that they became 
impatient for a general engagement. But Lucullus did 
not at this time choofe to run fo great a rifk ; and there¬ 
fore Mithridates, feeing he could not force the Romans 
toabattie, decamped in the night-time, and by day¬ 
break reached Cyzicum, a molt important city, and 
greatly attached to the Romans. Lucullus purfued 
> 40 him ; and, falling on his rear, killed 10,goo, and took 

Itut is re- 13,000 prifoners. After this, the Roman general, by a 
tfuced to. manoeuvre, gained an important pafs, which enabled 
great (traits him to cut off all communication between the army of 
lui UCU " Mithridates and the neighbouring country. The king, 
feeing himfelf thus in danger of famine, redoubled his 
efforts to gain the city; but finding that he could 
not batter down the walls, he refolved to undermine 
them. In this alfo he was unfuccefsful; the befieged 
funk countermines, and had very near taken the king 
himfelf in one of his own mines. In the mean time, 
winter coming on, the army of Mithridates was fo dif- 
treffed for want of provifions, that many died of hun¬ 
ger, while the furvivors were forced to feed on the flefh 
of their dead companions. The famine was followed 
by a plague ; which deftroyed fuch numbers, that Mi¬ 
thridates was obliged to think of are treat; and even this 
was become very dangerous. However, he laid hold of 
the opportunity when Lucullus went away to befiege 
a neighbouring caftle, and fent off the greatefl part of 
his cavalry in the night; ordering them not to halt till 
Vhcfcuts they were out of the reach of the enemy. But Lucul- 
off great his having got intelligence of their march, fuddenly re¬ 
numbers of turned, and purfued them fo clofe, that he came up 
Ins men. with them as they were paffing a liver, took 600 horfe, 
all their beads of burden, 15,000 men, and put the reft 
to the fword. Gn his return he fell in with Ari- 
ftonicus the king’s admiral, whom he took, juft as 
he was ready to fail with a large fum of money de- 
figned to bribe the Roman army. In the mean time 
Mithridates, finding himfelf reduced to the laft extre¬ 
mity, embarked in the night-time with the greateft part 
of the forces, while Marius and Eumacbus, with 
30,000 men, made the beft of their way to Lampfacus. 
But being clofely purfued by the Romans, they were 
overtaken at the river CEfopus, which at that time was 
not fordable, by reafon of its having beenfwelled by 
heavy rains. Twenty thonfand were killed on the fpot; 
nor could a fingle man have efcaped, had not the 
Afiatics fcattered great quantities of gold and filver in 
Vol. XV. 


the way, that the march of the Romans might he re¬ 
tarded by their flopping to gather it up. Lucullus on 
his return entered Cyzicum amidft the acclamations 
of the citizens ; who afterwards inftituted public fports 
in honour of him, which they called Lucu’ha. The 
city was declared free and all the privileges, exemp¬ 
tions, and immunities, bellowed upon the citizens which- 
were enjoyed by the inhabitants of Rome itfelf. 44 

From Cyzicum, Lucullus marched along the coaft cl I.ucullus 
the Hellefpont till he came to Troas; where he equip- g a,,ls a 
ped his fleet, and put to fca in quell of Marius, Alex- ? reat a ^y ea . 
under, and Dionyfius, three of the king’s general;, who y 
had a fleet of 50 Ihips, with 10,000 land forces on 
board. Lucullus came up with them near the if and of 
Lemnos, took 32 of their Ihips, and put a great num¬ 
ber of their land-forces to the fword. The day after 
the engagement the three generals were difeovered in a 
cave where they had concealed themfelves, and dragged 
from thence to Lucullus; who after having fcverely 
upbraided Marius for fighting againlt his country, cau- 
fed him to be put to death. Alexander and Diony¬ 
fius were referved for the triumph ; but the latter poi- 
foned himfelf to avoid that difgrace. Lucullus then 
fleered his courfe for Bithynia, on receiving intelligence 
that Mithridates had appeared with his fleet on thole 
coafts : but the king having notice of his approach, 
made what hafte he could to gain Pontus, and arrived 
at Heraclea on board a pirate named Selemus ; with 
whom he was obliged to truft himfelf, his fleet being 
difperfed by a violent ftorm, and the fhip that carried 
him call away. 4 j 

In the mean time Mithridates was no lef* unfortu- Farther 
nate by land than by fea. Triarius, one of the officers fucccffesof 
of Lucullus, reduced the cities of Apamea, Prufa, Pru- Luculmw 
fias, and Nicaea. From thence he marched with all ex¬ 
pedition to Nicomedia, where the king himfelf was, and 
near which place Cotta lay encamped. But before the 
two armies could be joined, Mithridates efcaped, firlt 
to Heraclea, which was betrayed to him, and from 
thence to Sinope. Nor was Lucullus himfelf all this 
time inactive. Having reduced all Paphlagonia and 
Bithynia, he marched through Cappadocia, and joined 
Cotta and Triarius at Nicomedia, with a dcftgn to in¬ 
vade Pontus; but hearing that Heraclea was in the 
hands of Mithridates, he difpatched Cotta to reduce 
that city. Triarius was ordered with the fleet to the 
Hellefpont and Propontis, to intercept the king’s fleet, 
which was daily expected from Spain with fupplies from 
Sertorius. Lucullus himfelf, with the main ftrength of 
the army, purfued his march into Pontus. His army 
was greatly haraffed, efpecially in the narrow palfes be¬ 
tween Cappadocia and Pontus, by flying parties of the 
enemy. But the greateft inconvenience was the want 
of provifions, as the king’s troops had laid wafte all the 
country round ; infomuch that Lucullus having loft al* 
moft all his beads of burden, was obliged to take along 
with the army 30,000 Galatians, each of them carrying 
a feck of corn on his back. At laft, however, he gain¬ 
ed the plains of Pontus ; where provifions were fo j>len- 
tiful, that an ox was fold for a drachma, and every thing 
el-fe in proportion. 

The Roman general having now carried the war into 
the enemy’s country, divided bis forces, and at the fame 
time inverted a very ftrong town named Amifus ; ano¬ 
ther called Eupaivria-, built by Mithridates, and made 
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P <lflt<l s- the pi.ice of his refidence ; and another,' named Themtf- 
v cyra, fituated on the banks of the Thermodoon. Eu- 
patoria was foon taken, but Themifcyra made a vigo¬ 
rous refinance. The townfmen ga led the Romans to 
fuel: a degree, that, not daring to approach the walls 
openly, they contented themfelves. with undermining 
them : but in this too they met with no fmall difficul¬ 
ty ; for the enemy countermined, and often engaged 
them, under ground, letting into the mines bears and 
other wild beafts, with fwarms of bees, which obliged 
them to abandon their works. However, the town was 
at la ft obliged to furrender for war. t of provifions. As 
for Amifus, Lucullus himfelf fat down before it: but 
finding it ftiongly fortified and garrifoned with the 
flower of the king’s troops, the Roman general thought 
proper to ; reduce it by famine ; and on this occafion his 
countrymen firft complained of him as protradling the 
war for his own advantage. 

In the mean time Mithridates. having recruited his 
fhattered army, advanced to Cabira;, a city not far di- 
llant from Amifus. Lucullus, leaving part of. the army 
to continue the fiege, marched at the head of the reft 
to oppofe Mithridates. But the king having drawn his 
cavalry into a general engagement, defeated them with 
eonfiderable lofs,. and-drove them back to the moun¬ 
tains, through the paffes of which Lucullus had; lately, 
marched to- attack him. This check obliged the Ro-\ 
man general to retire to a rifing ground near the city 
of Cabirss, where the enemy could not force him to an 
engagement. Here provifions beginning to, grow fcarce, 
Lucullus fent out ftrong parties from his army into Cap-i 
padocia, the only place fre m whence he could.have fup- 
plies. One of thefe parties entirely defeated Taxiles- 
and Diophantes, two of the king’s generals, who had- 
been ftationed there to prevent Lucullus from .having 
any communication with the country. The king, up¬ 
on the news of this defeat, refolved to break up his. 
camp and retire, not queftioning but that Lucullus 
would attack him as foon as his forces returned. This- 
refolution he no fooner imparted to his nobles, than, 
they began privately to fend away their moft valuable, 
goods; which being found out by the foldiers, they, 
took it in fucli bad part that no intelligence had been 
given them, that they plundered their baggage, and put 
thofe who had the care of it to the fword. After this 
they betook themfelves to flight, crowding out of the 
gates in the utmoft confufion. The king haftened to 
ftop their flight; but nobody fhowing him the lead re- 
fpeft,he was carried away by the crowd, and.in great 
danger of being trampled to death. Having with diffi-- 
culty made his efcape, he retired with a fmall retinue, 
fipft- to Cabirae, and then to his fon-in law Tigranes. 
king of Armenia. Lucullus difpatched the beft part ■ 
of his cavalry to purfue the fugitives ; while he himfelf. 
with the -reft, invefted the camp of Mithridates, where 
thofe remained who could not fly with the reft. The 
camp was eafily taken; but moft of the foldiers made 
their efcape, while the Romans, contrary to their gene¬ 
ral’s orders, were bufied in plundering. Lucullus then 
purfued hard after the king ; who, being overtaken by 
a company of Galatians, caufed a mule loaded with . 
part of his treafures to be driven in among them, by 
which means he made his efcape while they quarrelled 
about the booty. Mithridates, remembering in his 
flight, that he had left his fitters, wives, and concubines 
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at Pharnacia, difpatched an eunuch, named Bacchus or Pontt*, 

Bacihida,. with orders to . put them all to death, left -v—H 

•they fhould fall into the hands, of the enemy; which 
•was accordingly done. 

. After the flight.of.Mithridates, the, Romans no, lon¬ 
ger met with any oppofition ; the king’s governors 
flocking from all parts to put themfelves under the pro- 
.teftion of the conqueror. Among thefe was the grand¬ 
father of Strabo the geographer, whom the king had 
difobliged by putting to death his coufin-german Ti- 
bias, and his Ion Theophilus. He was a man of fuch 
credit, that it was no fooner heard that he had aban¬ 
doned the king’s party, than 15 other commanders, de¬ 
livered up to Lucullus the places with which they had 
been intrufted; and about the fame time Triarius fall¬ 
ing ip with the. king’s fleet near the ifland of Tenedos, 
obtained a complete viftory, having either taken or 
funk 60 of the enemy’s veffels. 

All this time Cotta had been employed without fuc- 
cefs iir befieging Heraclea, which he could never have 
reduced without the affiftance of Triarius. That 
commander, having defeated the fleet, foon reduced 
the town to fuch diftrefs, that a third part of the gar- 
rifon died, of hunger; upon which the governor, Co- 
nacorix, privately agreed with Triarius to deliver one 
of the gates to him. This was accordingly done and 
the Romans, entering, made a terrible, {laughter of the 
helplefs inhabitants. But in the mean time Cotta, 
provoked at feeing himfelf deprived both of all fhare 
<?f the booty,, and the honour of reducing a place be¬ 
fore which he had fat fo long, fell upon bis country¬ 
men as.they were bufied in plundering ; which would 
have occasioned a great .deal of bloodfhed, had not 
Triarius promifed to divide the : booty equally. Co- 
nacorix, in order to conceal his treachery, after march' 
ing out of Heraclea, feized on two forts belonging to 
the Romans ; and Triarius being fent to recover them* 

Cotta, in his abfence, plundered the city anew, rifled 
the temples which the other had fpared, put all the 
citizens he could meet with, to the fword, and having, 
carried off every thing valuable, at laft fet fire to the 
city in feveral places, by which means it was foon re¬ 
duced to allies. Cotta then, having no farther occa¬ 
fion for his troops, difmilfed the auxiliaries, refigned 
his legions to Lucullus, and put to fea himfelf in order 
to return to Rome. But he had fcarce got out of 
the harbour, when part of his (hips, being overloaded 
with the fpoils. of the city, funk ; and the others were 
by a. violent north wind dallied againft the. (hore, 
vyhich occafioned the lofs pf a great part of the booty„• 

However, on his.return to Rome, he was highly ap¬ 
plauded by .the fenate, and honoured with the title of 
Ponticus. 

Lucullus, having now reduced Pontus, marched a- 
gainft the Chaldeans, Tibarenians, and inhabitants of 
Armenia Minor ; who voluntarily Submitted to him, 
and put him, in poffeffion of all their ftrong holds. 

From Armenia, he returned before. Amifus, which, 
ftill held out; Callimachus, governor of|he place, ha¬ 
ving harafled the Romans- to fuch a degree by engines 
of his own contriving, that they had given over their 
affaults, and contented themfelves with blocking it up 
by land, though the garrifon was at the fame time 
plentifully fupplied with provifions by fea. Lucullus, 
on his arrival, fummoned the city to furrender, offer- 
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Ing the inhabitants very honourable terms; but, being arius purfued them, and got fo near them as to be 
refufed, lie made a general affault at the time when he parted on'y by a liver. Here he halted with a defign- v ~ 
knew that Callimachus ufed to draw off great part of to pafs the river after he had allowed his men form: 
his troops to give them fome refpite. The Romans reft; for they were tired out with long marches. But 
applying their healing ladders, got'over the wall be- Mithridates was before-hand wi h him, and eroding 
fore Callimachus could come to the affiltance of thofc the river on a bridge, where he had placed a ftrong 
whom he had left to guard it; however, by fatting guard, attacked the Romans with great rcfi.huk-n be- 47 
the city on fire, he lound means in that confufion to fore they had time to refrefh themfclves. The battle Mubri- 
make his efcape. Lucullus commanded his men to ufe was bloody, and the event doubtful, ti l the bridge dates de- 
their utmoft endeavours to five the city ; but they be- breaking down with the weight of the multitude that 
ing intent only upon plundering, regarded nothing- paired, the king’s troops who had engaged, relying 
but the furniture. At laft the fire was extinguilhed chiefly on their numbers began to lofe tourag”, feeing 
by a violent fhower ; and Lucullus, having with much they could receive no farther a Alliance ; and the. R- 
ado reftraund his foldiers from committing any farther mans charging them with frefii vigour, they betook 
excelles, repaired the city in fome meafure before he themfeives to a precipitate flight. After this engage- 
left it, and fuffered the inhabitants to enjoy their pof- ment, as winter came on, both armies were glad to re- 
feflions in peace. tire to their winter-quarters. 

Nothing was now wanting but the captivity of Mi- During the winter, Mithridates raifed new forces ; 
thridates himfelf to put a final period to the war ; and- and having received confiderable fupplies from Tigranes,' 
therefore Lucullus demanded him from his fon-in-law took the field early in the fpring, in hopes of driving 
Tigranes. But though that prince could not be pre- the Romans quite out of Pontus, before Lucullus, who 
vailed to fee Mithridates on account of his mifeon- had work enough on his hands in Armenia, could come 
du< 5 t, he could as little be induced to deliver hiln u-p to their afliftance. With this view he marched ftraight 
to his enemies. After this refufal, however, he for againft Triarius and Sornatins, to whom Lucullus had 
the firft time condefcended to fee'his father-in-law, committed the care and defence of that province ; aril 
after he had refided a year and eight months in his finding them encamped near the city of Gaziurfa, prof- 
dominions. In a private conference held by the two ferred them battle ; which they declining, he fent a 
kings, it was agreed, that Tigranes fhould march a- ftrong detachment to befiege a ca'lle where the Ro- 
gainft the Romans, and Mithridates with 10,000 horfe mans had left all their baggage, hoping they would 
return into Pontus, where he fhould make what levies rather venture an engagement to relieve the place, than 
he could, and rejoin Tigranes, before Lucullus, who kffe all they had got with fo much toil and labour du- 

was then employed in the fiege of Sinope, could enter ring the war; neither was he difiippointed in his hopes ; 

Armenia. But, in the mean time, Sinope haying fur- for though Triarius was for keeping clofe in his camp 
rendered, Lucullus with all poffible expedition marched till the arrival of Lucullus, whom he daily expected, 
againft Tigranes, and, having drawn him into a general having acquainted him with the danger, the foldiers 
engagement, gave him an entire defeat, as is related un- hearing that the caftle was befieged, declared in a tu- 
der the article Armenia. multuous manner, that if he did not lead them they 

Mithridates was marching to his afliftance, when he would- march to the relief of the place without his 4 g 

met his fon-in-law flying with a fmall retinue to fhel- leave. Triarius being thus forced by his own men to Debits 

ter himfelf in fome remote corner of the kingdom, fight, drew out his forces againft the king, whofe army Tnarus. 
He encouraged him to raife new forces ; not doubting was three times his number; but while they were upon 
but that another campaign would repair all former the point of engaging, both armies were by a violent 
Ioffes, provided he would commit to his management ftorm forced to retire to their refpedive camps; but 
' every thing relating to the w r ar. To this Tigranes Triarius receiving that very day intelligence of the 
agreeing, as he thought him more fit to deal with the approach of Lucullus, and fearing he would fnatch 
Romans than himfelf, orders were iffued out for raifing the vidory out of his hands, refolved to make a bold 
a new army, and all the Armenians able to bear arms pulh, and next morning by break of dav attack the 
fummoped to meet at the place of the general rendez- king in his camp. It he conquered, -the gl.,ry he 
vous. Out of thefe Mithridates chofe 70,000 foot thought would be entirely his own; if he were over¬ 
paid 35,000 horfe; and having trained them up during came, the enemy could reap no great advantage from 
the winter, a'ter the Roman difeipline, in the begirt- his vidory, Lucullus being at hand with a powerful 
ning of the fpring he left part of them with Tigranes, army. The king, in that furprife, putting himfelf at, 
and marched himfelf with the reft into Pontus, where the head of a few troops of his guards, fuftained tb* 
be recovers d many important places, and overcame in a brunt of the Romans, till the reft cf his army drawing 
pitched battle M. Fabius, whom Lucullus had appoint- up came to his relief, and attacked the enemy with 
ed governor of that province. Being fluflied with this fuch fury, that the Roman foot were forced to give way, 
fucccff, as foy>n as the W'ounds he received in the en- and were driven into a morafs, wfoere they were furround- 
gagement fuffered him to move, he purfued Fabius, and ed, and great numbers of them cut in pieces, 
befieged him in the city of Cabira, w'hilher he had Their horfe were likewife put to flight, and purfued 
retired; but in die mean time Triarius, who was march- with great {laughter, till a Roman centurion in the 
ing out of Afia to-join Lucullus, hearing what diftrefs king’s fervice, pitying his countrymen, attempted to 
the Romans were in, haftened to their relief, and ap- kill him. The king’s life was fared by his brcafl- 
l earing unexpeftedly on the neighbouring hill, ftruck pltte; but as he received a deep wound in the thigh; 
inch terror ir to the enemy, that they raifed the fiege, ho was obliged to give over the pnrfuit himftlf, and 
and made the beft of.their-way into Cappadocia. Tri- tbofe that were about.him caufs-d the retreat to be 

Z z 2 founded. 




Foatos. 



All the Ro¬ 
mans in the 
ftrvice of 
Mithri- 
hates maf- 
facrcd. 


jo 

JLuculhis 

recalled, 

T. hich re¬ 
trieves the 
affairs of 
Mithri- 


Jt 

Pomjiey 
feat agaiiift 

ju:n. 


l'ON [ 364 ] r O N 


founded, which, it was unexpe&ed, occafioned a great 
confufion in the whole army. The centurion was im¬ 
mediately cut in pieces; but the Roman horfe in the 
mean time getting the ftart of the enemy, found means 
to make their eicape. Above 7000 of the Romans 
were killed in that battle; and among them 150 centu¬ 
rions and 24 tribunes, the greateft number of officers 
that had been loll in any engagement to that day. 
Mithridates being cured of his wound, that he might 
-not for the future be expofed to fuch dangers, caufed 
all the Romans that ferved in his army to be formed 
into one body, as if they were to be fent out on a party, 
,and then ordered them to retire to their tents, where 
they were all to a man cut in pieces. 

The king, however elated with fudcefs, yet would 
not engage Lucullus ; but with long marches haftened 
into Armenia Minor, and encamped upon a hill near the 
town of Talura, expecting Tigranes, who was advan¬ 
cing with a ftrong army to join him. Lucullus, in pur- 
fuit of Mithridates, marched over the field of battle, 
leaving thofe unburied who had fallen in the engage¬ 
ment, which alienated the minds of the foldiery from 
him, and they began to.be very mutinous; being ftir- 
red up by Appius Claudius, whom Lucullus had turn¬ 
ed out of his command for his vile behaviour, notwith- 
ftanding he was nearly related to him, Lucullus having 
married his fifter. The difcontent that prevailed in 
the army came to fuch a height, that Lucullus was obli¬ 
ged to lie ftill in his camp all that fummer; the foldiera 
declaring in a mutinous manner,that they would not fol¬ 
low him any longer, nor ferve under a general who refu- 
fed to fhare the booty with them. 

Thefe complaints, and the general difcontent that 
reigned in the army, obliged the fenate to recal Lu¬ 
cullus, and appoint Manius Acilius Glabrio, conful of 
that year, in his room. Glabrio arriving in Bithynia, 
gave notice by public cries to all the cities, that the 
fenate had difcharged Lucullus and his army, and con- 
fifcated his goods for protrafting the war and refilling 
to comply with their injunctions. Hereupon Lucullus 
was abandoned by the greater part of his army, and 
forced to retire into Galatia, not being in a condition 
to make head again!! the joint forces of the two kings ; 
who, laying hold of that opportunity, recovered the btfi 
pait of Pontus, Bithynia, Cappadicia, and Armenia 
Minor : for though Glabrio had haftened into Pontus, 
as if he had intended to engage the enemy and rob 
Lucullus of the victory, yet, upon the firft news of the 
approach of the two kings, he thought fit to retire and 
leave the country open on all Tides to the enemy. 

When this was heard at Rome, a law was enaCted 
there hy C. Manilius, a tribune of the people, where¬ 
by the management of the war again!! Mithridates and 
Tigranes was committed to Pompey, and like wife the 
provinces of Cilicia, then under Quintus Marcius, and 
of Bithynia under Glabrio. By the fame law he was 
continued in that unlimited power by fea, with which 
he was invefted when he fir!! fet out again!! the pi¬ 
rates of Cdicia. In virtue of this law, Pompey, who 
had juft then ended the war with the Cilician pirates, 
took upon him the command of the army, and direCl- 
ed all the allies of the Roman people to join him with 
all poflible expedition t hut before he took the field, 
he renewed the alliance which Sylla and Lucullus had 
concluded with Phrahates king of Parthia, and then 


fent friendly proposals to Mithridates ; who at firft feem- PontB*. 

ed inclined to give ear to them, and accordingly dtf- “ v - 

patched anambaflador to the Roman army to treat of 55 
a peace. Pompey required of him to lay down his arms Mithri- 
if he was in earneft, and deliver up to him all thofe who re * 
had revolted from the Romans during the war. This de- je *^“| 
mand was no fooner reported abroad in the king’s camp, of peace * 
but the deferters, who were very numerous in the king’s 
army, betaking themfelves to their arms, threatened to 
put Mithridates himfelf to death ; and would have oc- 
eafioned a great dillurbance, had not the king appeafed 
the growing tumult, by affuring them, that he had fent 
ambaifadors, not to treat of a peace, but only to take, 
under pretence of fuing for peace, a view of the ene¬ 
my’s ftrength. He moreover obliged himfelf, by a fo- 
lemn oath in the prefence of the whole army, never to 
enter into any treaty of friendthip with the Romans, 
nor to deliver up to them fuch as had ever ferved under 
him. 

Pompey, finding his propofals rejected, advanced 
again!! the king with an army of 30,000 foot and 
20,000 horfe, as Plutarch writes, or 30,000, as we read 
in Appian, all chofen troops; for he difcharged moft 
of thofe who had ferved under Glabrio and Lucul- 
lus. As he entered Galatia, he was met by Lucullus, 
who endeavoured to peifuade him to march back, the 
war being near finifhed, and even deputies fent by the 
republic to fettle the province of Pontus; but not be¬ 
ing able to prevail with him, after mutual complaints 
again!! each other, they parted; and Pompey remo. 
ving his camp, commanded the troops that were with 
Lucullus to join him, except 1600 whom he left to at¬ 
tend Lucullus in his triumph. From thence Lucullus 
fet out for Rome, where he was received by the fenate 
with great marks of elleem, moft men thinking him 
highly injured by the authors of the Manilian law. 

Pompey purfued his march into Pontus; but finding 
that he could not by any means draw the king to a 
batde, he marched back into Armenia Minor, with a 
defign either to reduce that province, or oblige Mi¬ 
thridates to venture a battle in order to relieve it. Mi¬ 
thridates followed him at fome diflanee ; and entering 
Armenia, encamped on a hill over-againft the Romans, 
and, by intercepting their convoys, reduced them to 
fuch diftrefs, that they were obliged to remove to a 
more convenient place, the king cutting off many in 
their rear, and handling them with frequent attacks, 
till he fell into an ambufcade laid by Pompey, wbofe 
perfonal courage and prudent conduct on that occafion 
confirmed the king in his refolution not to hazard a 
general engagement. The two armies encamped over- 
againft each other ; Pompey on one hill, and the king 
on another, near the city of Daftira, in the province 
of Acifilene, at a fmall diftance from the Euphrates, 
which divides Acifilene from Armenia Minor. 

Here Pompey, feeing he could neither draw the king j s 
to a battle, nor force his camp, which was pitched on by I’om- 
a fteep and craggy mountain, began to block him up p c y, 
with a ditch which he carried round the bottom of the 
hill where the king was encamped; and meeting with 
no oppofition, finilhed his work, and quite cut off the 
enemy’s communication with the country. Pompey 
was amazed to fee the king thus tamely fuffer himfelf 
to be fliut up ; and could not help faying, That he was 
either a great fool or a great coward : a fopj, if he did 

no 
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Puntus. not apprehend the danger he was in; a coward, if, being 
- apprifed of it, he did not to theutmoft of his power pre¬ 
vent it. By this ditch, which was 150 furlongs in cir¬ 
cuit, and defended by many forts raifed at fmall diftan- 
ces from each other, the king was fo clofely befieged, that 
he could neither fend out parties to forage, nor receive 
the fupplies that came to him from Pontus. He was 
thus belieged for the fpace of 45 or 50 days ; and his 
army reduced to fuch itraits, that, having confumed all 
their provifions, they were at lalt forced to live on their 
dead horfes. Hereupon Mithridates refolved at all 
events to break through the Roman fortifications: and 
But breaks accordingly, having put to the fword all thofe that were 
through fick or difabled, that they might not fall into the enemy’s 
the Roman hands, he attacked in the dead ,of the night the Roman 
lines, guards; and having overpowered them with his num¬ 
bers, got fafe into the open fields, and continued his 
march all night towards Armenia Major, where he was 
expe&ed by Tigranes. 

Pompey next morning by break of day purfued the 
enemy with his whole army; and having with much 
ado overtaken them, found the king encamped on a 
hill, to which there was but one afcent, and that guard¬ 
ed by a ftrong body of foot. The Romans encamped 
over-againft them; but Pompey, fearing the king 
ihould make his efcape in the night-time, privately de¬ 
camped, and taking the fame rout the enemy were to 
h@ld in order to gain Armenia, poffeffed pimfelf of all 
the eminences and defiles through which the king was to 
t« over- pafs. Mithridates thinking that Pompey was returned 
reached by to his former camp, purfued his march, and about the 
Pompey, dulk of the evening entered a narrow valley, which was 
and totally f ur rounded on all fides by deep hills. On thefe hills 
e eate . ^ R omans J a y concealed, expefling the fignal to fall 

upon the enemy and attack them on all fides at once, 
while they were tired with their march, and feemingly, 
as they had fent out no fcouts, in great fecurity. Pom¬ 
pey was at fir ft: for putting off the attack till the next 
morning, thinking it not fafe to engage in the night¬ 
time among fuch fteep and craggy mountains; but was 
at laft prevailed upon, by the earneft prayers and in¬ 
treaties of all the chief officers of the army, to fall up¬ 
on the enemy that very night. It was therefore agreed, 
that in the dead of the night all the trumpets Ihould 
at once found the charge, that this fignal fhould be 
followed by an univerfal fhout of the whole army, and 
that the foldiers Ihould make what noife they could, 
by ftriking their fpears againft the brafs veffels that 
were ufed in the camp. The king’s army at this fuddeu 
and unexpected noife, which was echoed again by the 
mountains, imagined at fir ft that the gods them- 
felves were come down from heaven to deftroy them; 
and the Romans charging them on all fides with fhow- 
ers of ftones and arrows from the tops of the hills, they 
betook themfelves to a precipitate flight; but finding 
all the paffes befet with ftrong bodies of horfe and foot, 
were forced to fly back into the valley, where, for 
many hours together, they were expofed to the enemy’s 
(hot, without being able, in that confufion, either to 
attack them or defend themfelves. They attempted in¬ 
deed to make fome refiftance when the moon rofe; but 
the Romans running down upon them from the hills, 
did not give them time to draw up, and the place was 
fo narrow that they had not room even to make ufe of 
their fwords. The king loft on that occafion xo,ooo 


men according to Appian, but 40,000, according to Pontus. 
Eutropius and others. On Pompey’s fide there fell be- ^ ' 

tween 20 and 30 private men, and two centurions. <S 

Mithridates, at the head of 800 horfe, broke through Mitl.ri- 
the Roman army, and being after this effort abandon- dates, 
ed by all the reft, bCcaufe they were clofely purfued 
by the enemy, he travelled all night attended by three 
perfons only, to. his wife, or, as Plutarch calls her, 
his concubine , by name Hypficratia, his daughter Dri- 
petine, and an officer. At day-break he fell in with’ 
a body of mercenary horfe, and 3000 foot, who were 
marching to join him. By thefe he was efcorted to 
the caftle of Sinoria, fituated on the borders of the 
two Armenias. As great part of his treafures were 
lodged here, he rewarded very liberally thofe who ac¬ 
companied him in his flight; and taking 6000 talents, 
withdrew into Armenia. As foon as he entered the 
borders, he difpatched ambaftaders to Tigranes, ac¬ 
quainting him with his arrival; but that prince, who. 
was then on the point of concluding a feparate peace 
with the Romans, clapped his ambaffadors in irons, pre¬ 
tending that his fon Tigranes, had at the inftigation of 
Mithridates, revolted fifft to the Parthians, and then, 
to the Romans. Mithridates finding himfelf thus aban¬ 
doned, even by his fon-in-law, left Armenia; and di¬ 
recting his courfe towards Colchis, which was fubjeCt 
to him, and not as yet invaded by the Romans, pafied 
the Euphrates the fourth day, and got fafe into his own. 
territories. 

Pompey fent out feveral parties in purfuit of the 
king ; but remained himfelf with the main body of the : 
army in the field of battle, where h'e built a city, call-, 
ing it from that remarkable victory Nicopolis. This 
city, with the adjoining territory, he beftowed upon fuch 
of his foldiers as were old or difabled ;• and many flock¬ 
ing to it from the neighbouring countries, it became 
in a ffiort time a very confiderable place. This battle 
was certainly attended with very fatal confequences for 
Mithridates ; who was forced, his army being entirely He flies in-w 
either cut off or difperfed, to abandon his own domi- to Scythia, 
nions, and fly for fhelter to the moft remote parts of and from 
Scythia. Pompey having concluded a peace with Ti- t A mcc intu 
granes, as we have related in the hiftory of Armenia, ° f^ c6un " L 
and fettled the affairs of that kingdom, began his march 
in purfuit of Mithridates through thofe countries that 
lie about mount Caucafus. The barbarous nations 
through which he puffed, chiefly the Albanians and 
Iberians, attempted to flop his march, but were loon put 
to flight. However, he was obliged, by the exceffive 
cold and deep roads, to pafs the winter near the river- 
Cyrus. Early in the fpring he purfued his march ; but 
meeting with great opposition from the Iberians, a 
warlike nation, and entirely devoted to Mithridates, he 
was employed moft part of the fummer in reducing 
them. In the mean time, Mithridates, who had wintered, 
at Diofcurias, on the ifthmus between the Euxine and 
Cafpian feas, and had been joined there by fuch cf his, 
troops as had made their efcape from.the late unfortu-. 
nate battle, continued his flight through the countries, 
of the Achssans, Zygians, Heniochians, Cercetans, 

Mofchi, and Colchians. Of thefe nations Ibme received 
him kindly, and even entered into alliance with him : 
through others he was forced to make himfelf a way 
with his fword. 

Pompey tocij the fame rout, directing his courfe. 
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by the liars, efpecially in the northern parts of Scy- At the fame time he fent ambaffadors to Pompey tot Pontui. f 

tliia, and carrying with him even provifion of water, treat of a peace, offering to pay a yearly tribute to: - - v * 

to fupply the army in the vaft deferts through which the republic, on condition he reftored to him his king-* 
he marched. He .fpent two years in warring with dom. Pompey replied, that he would hearken to no * 
thefe nations, and was often in danger of lofing both propofals whatfoever, without the king came to treat‘ 
his life and his army: but at laft he overcame them with him in perfon, as Tigranes had done. This Mi-i 
all; and believing Mithridates, of whom he could have thridates looked upon as nowife confiftent. with his 
110 account, to be dead, he marched back into Arme- dignity; and therefore laying afide all thoughts of an; 
ilia Minor, where he allowed feme reft to his foldiers, accommodation, began to make what preparations he : 
who were quite worn out with the hardships they had could for renewing the war. 1 60 

endured in that expedition. Having refrefhed his ar- He fummoned all his fubjefts that were able to bear Recovers 
my, he marched into Pontus, to reduce fome ftrong arms to meet at an appointed place; and having cho-Several 
holds which were (till garrifoned by the king's troops, fen out of the whole multitude 60 cohorts, each con-F IaceS ' : 
While he was at Afpis in Pontus, many of the king’s filling of 100 nien, he incorporated them with the re¬ 
concubines were brought to him ; but he fent them all gular troops that were already on foot. Being now in 
home to their parents, without offering them the leaft a condition to aft offenfively, for Pompey had left but 
injury, and thereby gained the affeftion of the chief a fmall number of troops in Pontus, he poffeffed him- 
lords of Pontus, whofe daughters they were. The felf ,of Phanagorium, Cherfonefus, Theodofia, Nym- 
ftrong caftle of Symphori was delivered up to him phasum, and feveral other important places. But in the. 

me'anltiihe, Caftor, whom Mithridates had appointed 
governor of Phanagorium, falling out. with Triph®, ■ 
one of the king’s favourite eunuchs, killed him, and 
dreading the king’s refentment, ftirred up the inhabi-* 
tants to a revolt: by which means Phanagorium was. 


by Stratonix, one of the king’s concubines, upon no 
other terms than that he would fpare her fon Xiphares, 
who was with the king, in cafe he lhould fall into his 
hands. She li.kewife difeovered to him great treafures 
hid under ground, which he, with great generofity, 


‘bellowed upon her, referving for himfelf only fome again loft; but the caftle,which was defended by four 
weffels to fet .off his triumph. Having taken another of the king’s fons, Artaphernes, Darius, Xerxes, and t 
fort, called the Ne-zu Caftle, and to that time looked Oxathres, held out for fome time. The king .haften- 
upon as impregnable, he found in it great ftore of ed to their relief; but the caftle being fet on fire by 
gold, filver, and other valuable things, which he af- the rebels, they were forced to furrender themfelves to 
terwards confecrated to Jupiter Capitolinus. Here, in Caftor before his arrival. Thefe four fons, with one 
looking over the king’s manuferipts, he came to dif- of the king’s daughters, by name Cleopatra, Caftor 


cover where the reft of his treafures were concealed, 
what troops he could raife and maintain, what fums 
were yearly paid him by his fubjefts and tributaries, 
&c. whereby he could make a true eftimate of his 
whole power and wealth. Amongft other manuferipts 
he found fome books of phyfic, wrote by Mithridates 


fent to ■ the Romans; and fortifying himfelf in the 
town, perfuaded moft of the neighbouring cities, 
which were oppreffed with heavy taxes, and llrangely 
haraffed by the king’s colleftors, to join in the re¬ 
bellion. ‘ 

Mithridates finding that he could neither 


rely 
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himfelf, which he commanded Lenaeas, a learned gram- on the foldiery,, moft of them being forced into the jeAs dif- 
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marian, to tranflate into Latin. 

Pompey, having thus reduced all Pontus, marched 
into Syria, with a defign to recover that kingdom, 
and paffing through Arabia to penetrate as far as the 
Red Sea. But while he was employed in this expedi¬ 
tion, news was brought him that Mithridates, whom 
he believed dead, had appeared unexpectedly in Pon¬ 
tus at the head of a confiderable army, and furprifed 
Panticapseum, a famous empory at the mouth of the 
Euxine Sea. He had lain all this time concealed in 
the territories of a Scythian prince adjoining to the 
Palus Mceotis; but hearing that Pompey had left 
Pontus, and was engaged in other wars, he ventured 
out of his hiding-place, refolved either to recover his 
paternal kingdom, or die in the attempt. He return¬ 
ed privately into Pontus and managed matters there 
fo dexteroufly, that the Roman gamfons knew, no¬ 
thing of his arrival till he appeared with a confider¬ 
able army in the field. He advanced firft to the caftle 
of Symphori; and underftanding that Stratonix had 
delivered it, up to Pompey, on condition he would 
fiave the life of her fon in cafe he fhould take him pri¬ 
soner, the king immediately caufed the youth, who was 
in his army, to be put to deadr, and his' body to be 


fervice, nor on his other fubjefts, who were diflatis- conteuteds 
fied by reafon of the exorbitant taxes, fent ambafla- 
dors to invite the princes of Scythia to his relief, and 
with them his daughters, to be bellowed in marriage 
upon fuch as fhowed themfelves moft inclined to aflift 
him. But as the ambaffadors he employed on this oc- 
cafion were eunuchs, a race of men no lefs abhorred 
by the army than favoured by. the king, over whom 
they had a great afeendant, efpecially in his old age, 
the foldiers who were fent to attend them on their 
journey, put them all to the fword as foon as they 
were out of the king’s reach, and delivered his daugh¬ 
ters up to the Romans. Mithridates, finding himfelf 
thus deprived of his children, betrayed by his army, 
and fori'aken even by thofe on whom he chiefly relied, 
could not yet be induced to fubmit to the Romans, 
though Pompey promifed him honourable conditions, 
provided he came to treat with him in perfon. In this 
defperate condition, he left no Hone unturnpd to :ftir 
up the princes of Afia againft the Remans, efpecially ^ 
the Parthians; but finding them awed by the great His extra, 
opinion they all had of Pompey, he had recourfe at ordinary 
laft to the European Gauls whom he underftood to be defign of 
at war with the Romans ; and having fent before fome ' nva< fi»g 


left unburied, Stratonix beholding from the walls the of his trufty friends to engage them in his favour, taking Italy * 
cruel and unnatural murder, for he was her fon by leave of his own kingdom, he began his long march, de- 
Mithridates, and had ferved him with great fidelity, figning to pais through Bofphorous, Cimmerius, Scy-. 

' thL, 
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Pontus. th'a, ? inon!:i, See. and j .ining the Gauls, pafs the Alps, 
v and invade Italy. 

This dffig:i was m fooner known in the army, but 
the folJiers openly began to complai 1 and mutiny; ex¬ 
aggerating the boldnefs of the attempt, the length 
of the march, and the uniurmountable difficulties that 
mull net'dlarily attend fuch a defperate enterprife. 
The chief commanders did ail that lay in their power 
to divert him from it; reprefenting to him, that if he 
was not able to cope with the Romans in his own king¬ 
dom, much lefs would he be a match for them in Ita¬ 
ly or Gaul, where they could daily receive new fup- 
plies; whereas he would loie the greateft part of his ar¬ 
my in fo long and difficult a march, and the reft per¬ 
haps in the firft engagement, without any poffibility of 
repairing the lofs. But all was to no purpofe j for they 
found him fo unalterably fixed in his refolution, that he 
caufed thofe to be put to death who with mod warmth 
remonftrated againft it, not fparing even his own fon 
Eupodras, for dropping fome unguarded expreffions on 
that occalion. Thus they were forced to let him pur- 
fu e his own meafures, till they found a more proper op¬ 
portunity to oppofe them, which foon after offered, as 
they were encamped at Bofphorus Cimmerius, on their 
63 march into Scythia. 

His fon Here Pharnaces, the king’s favourite fon, whom he 
l'harnaces had appointed to fucceed him, obferving the general 
revolts. difeontent that reigned in the army, began to enter¬ 
tain thoughts of placing the crown on his own head ; 
and not doubting but the foldiery would (land by him, 

! if he declared againft the intended expedition into Ita¬ 

ly, openly protefted among the Roman deferters, who 
were a confiderable part of the army, that if they 
would follow him he would return into Pontus. The 
Romans v\ho were well apprifed of the danger that 
attended fuch an undertaking, and had mod of all ex¬ 
claimed againft it, promifed to fupport him to the ut- 
moft of their power, and even encouraged him, upon 
fome expreffions which he purpofely dropped, to af- 
fume the title of ling , a title which his father feem- 
ed determined to hold till he had deftroyed, by his rafh 
and defperate attempts, himfelf, his friends, and his 
army. Pharnaces, finding he could depend on the Ro¬ 
mans, engaged the fame night mod of the chief com¬ 
manders in his party, and by their means the greater 
part of the foldiery. It was agreed, that next morn¬ 
ing by break of day all thofe who had declared in his 
favour fhould appear in arms, and with a loud fhout 
proclaim Pharnaces king ; which was done according¬ 
ly, and the fhout returned even by thofe whom Phar- 
naces had not thought fit to let into the fecret. The 
king, who had taken up his quarters in the city, being 
awakened by the noife, fent out fome of his-domeftics 
to know what had happened in the army. Neither, 
did the officers or foldiers diffiemble the matter, but 
boldly anfwered, that they had chofen a young king 
*■ inftead of an old dotard governed by eunuchs. 

Hereupon Mithridates mounting on horfeback, and 
attended by his guards, went out to appeafe the tu¬ 
mult : but his guards forfaking him, and his horfe be¬ 
ing killed under him, he was obliged to fly back into 
the city ; from whence he fent feveral of his atten¬ 
dants one after another to defire of his fon a fafe con- 
dvuft for himfelf and his friends. But as none of the 
meffengers returned, fome being flain, and cithers fiding 
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■with the new king, Mithridates endeavoured to move Pontua, 
his fon to companion, by fignifying to him from the '“~ v 
walls the dftlreffed condit’cn he was reduced to by a 
fon whom he had favoured above the reft of 1 is chil¬ 
dren ; but finding him nc-wife affefted by 1 is fpeecb, 
turning to the g f ds, he beleeched them with many 
tears to make his fon know one day by experience the 
grief and agony which a father muft fed in feeing his 
love and tendernefs requited with fuch ungrateful and 
monftrous returns. Having thus fpoke, he thank¬ 
ed in a very obliging manner thofe who had flood by 
him to tbelaft, and exhorted them to make their fub- 
million to the new king on the bed terms they could 
procure ; adding, that as for himfelf, he was determi¬ 
ned not to outlive the rebellion of a fon whom he had 
always diftinguifhed with particular marks of paternal 
affedtion. ^4 

After this, he withdrew into the apartment of his Mithri- 
wives and concubines, where he firft took poifon him- dates at- 
felf, and then prefented it to them, and to his favou- tempts t0 
rite daughters Mithridatis and Niffa, who not long ^ 
before had been betrothed to the kings of Egypt and 
Cyprus. To the women it proved immediate death ; 
but on the king, who from bis infancy had inured his 
conftitutirn to poifoncus potions, it had fo flow an 
operation, that he was forced, through fear of falling 
into the rebels’ hands, to recur to his fword. Neither 
did the wound, as he was greatly weakened by the 
poifon, prove mortal : fo that the rebels, having in 
the mean time ftormed the town, and broke into the 
houfe, found the king wallowing in his blood, but 
Hill alive, and in his fenfes ; which Fharnaces hearing, 
fent fome of thofe that were about him to drefs his 


wounds, with a defign to deliver him np to the E.o- 
mans, and thereby' ingratiate himfelf with Pompey,—• 

But, in the mean time, a Gaul, who ferved in the nr- A Gaul 
my, by name Bitalus, or Bitbocus, entering the king’s pwyan end 
room in quefl of booty, and being touched w ith com- t0 h,s f llfe 
pafficn in feeing him forfaken by all his fiicnds, and paffion. 0 ^" 
ftruggling cn the bare ground with the pangs of death, 1 
drawing his fword, put an end to his prefent agonies, 

2nd prevented the infults which he chiefly apprehended, 
if he fhould fall alive into his foil’s hands. The 
barbarian is faid, when he firft faw the king, to have 
been fo awed with the majefly of his countenance, that, 
forgetful of his booty, he fled out of the rocm ; but 
being called back, and earneftly intreated by the dy¬ 
ing prince to put an end to his mifery, he fummoned 
all his courage to perform, as he did, wi h a trembling 
hand, that office; and immediately retired without 
touching any thing that belonged to the king, though 
the hopes of a rich booty was the only motive that had 
led him thither. 

Pompey, who was at that time engaged in a war 
with the Jews, received the firft notice of the death of 
Mithridates as he was on hivmarch to Jerufalem. The 
meffienger who brought the joyful tidings was fent by 
Pharnaces, and appeared unexpedtedly before Pom¬ 
pey with the branch of a laurel, as was cuftornary cn 
the like occafions, twilled round the head of his jave- 
lin. When he heard what had happened at Pantica- Exceffivs 
paeum, he was fo impatient to impart it to the fol- joy of the 
diery, that he could not even vait till they had raifed Romans a * 
him a mount of turf from whence to fpeak to the army, h ‘ 6 deat h* 
according to the cuftom of the campj but ordered 

thofe 



* at} 


von [ 36 

rontus. thofe who were by him to form a kind of mount with 
“ v —" their faddles, and from thence acquainted the foldiery 
that Mithridates had laid violent hands on himfelf, and 
his fon Pharnaces was ready to acknowledge the king¬ 
dom as a gift of the people of Rome, or refign it if 
they were unwilling he fhould reign. This news was 
received with joyful fhouts of the whole army, and the 
day folemnized with feafts and facrifices throughout 
the camp, as if in Mithridates alone all the enemies of 
the republic had died. Pompey difpatched without 
delay a meifenger with letters to the fenate, acquaint¬ 
ing them with the death of Mithridates, and the fub- 
miflion of his foil Pharnaces. When his letters were 
read, the fenators were fo overjoyed, that they ap¬ 
pointed at the propofal of Cicero, then conful, 12 days, 
for returning due thanks to the gods, who had deli¬ 
vered them from fitch an infilling and powerful enemy j 
and the tribunes of the people enafted a law, whereby 
Pompey, in confideration of his eminent fervice in the 
Mithridatic w ar, was to wear a crown of laurel, with the 
triumphal gown at the Circenfian fports, aod a purple 
gown at the fcenieal plays. 

Pharnaces, when he heard of his father’s death} 
c in fed his body to be preferred in brine, propofing to 
prefent it to Pompey, who had promifed to return in¬ 
to Pontus after the reduction of Judtea, and there fettle 
matters to his fatisfaSion. And accordingly having 
( t1 taken the city and temple of Jerufalem, he fet out 
iSmiflive with two legions for Pontus ; and being arrived at Si- 
tnbaffy of nope, he was there met by ambaffadors from Pharna- 
l’haruaces ce3) acquainting him, that their mailer had forbore af- 
*0 i ompey; f um ; n g t i ie title of king till his will and pleafure were. 

known; that he put both himfelf and the kingdom, 
entirely into his hands j and that he was willing to at¬ 
tend him at what time or place he thought fit to ap¬ 
point. The fame ambaffadors delivered up to Pompey 
thofe who had taken Manius Aquilius the Roman legate.,, 
v/hom Mithridates had put to a cruel death, all the 
prifoners, hollages, and deferters, whether Romans, 
Greeks, or Barbarians, and the body of Mithridates 
wi:h his rich apparel and arms, which were greatly 
admired by Pompey and the other RomanSi Both fol- 
diers and officers flocked to fee the king’s body ; but 
Pompey declined that fight; and, faying that all en- 
m : ty between that great prince and the people of Rome 
was ended with his life, he returned the body to the 
ambaffadors, and caufed it to be interred with the ut- 
moft pomp and magnificence among his anceflors ill 
the burying-place of the kings of Pontus, Pompey de¬ 
fraying all the charges of that ceremony, which, was 
the moft coflly and pompous that ever had been feen 
in thofe parts. With the body Pompey reftored his 
wearing apparel and armour; but the fcabbard of his 
fword, which coft 400 talents, was ftolen by Rublius 
a Roman, and fold to Ariarathes king of Cappado¬ 
cia ; and his cap or tut ban, which was a very curious 
piece of workmanfhip, was privately taken by one 
Cajus, who prefented it to Fauftus the fon of Sylla, in 
whole lioufe it was kept, and Ihown for many years 
after among the many rarities which Sylla had brought 
out of Afia. 

Pompey bellowed the kingdom of Bofphorus on 
Pharnaces, and honoured him with the title of a 
friend and ally of the people of Rome. Pharnaces be¬ 
ing thus acknowledged king of Bofphorus, fent orders 
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to all the garrifcns of Pontus to fubmit themfelves Fcntm.^ 
with the caftles and treafures with which they were en- v 
trailed, to Pompey, who by that means amaffed an im- 
menfe booty. In the city of Talaura, which Mithri¬ 
dates ufed to call his wardrobe, he found 2000 cups of 
onyx fet in gold, with fuch ilore of gold and lilver 
veffels, of collly furniture, of faddles, bridles, and 
trappings, fet with jewels and precious Hones, that the 
Roman commiffaries fpent 30 days in taking the in¬ 
ventory of the whole. In another caflle he found 
three large tables with nine falvers of maffy gold, en¬ 
riched with precious Hones to an ineflimable value; 
the Hatues of Minerva, Mars, and Apollo, of pure 
gold and moft curious wc rkmanlhip ; and a pair of 
gaming-tables of two precious Hones, three feet broad, 
and four feet long, on which was a moon of gold 
weighing 30 pounds, with their men, all of the fame 
precious (lone. In a fort fituated among the moun¬ 
tains, were delivered up to him the king’s flatue of 
maffy gold, eight cubits high, his throne and feeptre; 
and the bed of Darius the fon of Hyftafpes. Moll of 
tbefe treafures had been tranfmitted to him from his 
anceftors, chiefly from Darius king of Perfia; fome 
belonging to the Ptolemies of Egypt, and had been 
depofited by Cleopatra, as we have hinted above, in 
the hands of the Coans, who delivered them to Mi- 
thridates; and great part of them had been collected by 
the king himfelf, who was very fond of rich and (lately 
furniture. 6g 

Pompey having thus got entire poffeffion of Pontus, who be- 
and reduced it to the form- of a Roman province, flows upott 
matched into Afia properly fo called ; and having win- him the 
tered at Ephefus, early in the fpring fet out for Italy, kingdom °f 
with a fleet of 700 Ihips. As he brought oyer his Bo ? orus> 
army with him, the fenate was under no fmall appre¬ 
hension left he, fhould make himfelf abfolute, and rule 
without coutrouL But he no fooner landed at Btuh- 
dufium, than he difbanded the army, without waiting 
for any decree either of the fenate or people; what nei¬ 
ther his friends nor his enemies had believed. His tri¬ 
umph killed two whole days; and though- he was at¬ 
tended in his triumphal chariot by 334 captives of di- 
SinCHon, among whom were five fons and two daugh¬ 
ters of Mithridates, yet he would, not fuffec any of them 
to be put to death, as. had been done by others; but 
fent them all back, except fuch as were of royal ex¬ 
traction, to their refpeCtive countries, and even fupplied 
them with money to defray the charges of their journey. 

After his triumph he delivered into the treafury 20,000 
talents, though, at the difmiffing of the army, he had 
divided 16,000 talents among the tribunes and centu¬ 
rions, 2000 fellertiums among the quasftors, and had gi¬ 
ven to each foldier 50 fellertiums. gp 

Pompey had no fooner left Afia, but Pharnaces fell Pharnaces 
unexpectedly upon the Phanagorenfes, a people of falls out 
Bofphorus, whom Pompey had declared free, becawfe with thc 
they had revolted the firft of all from Mithridates, and Romans * 
by their example induced others to abandon the king’s 
party.' Pharnaces befieged their chief city Phanago- 
ria, and kept them blocked up till, for want of provi- 
fions, they were forced to fally out, and put all to the 
iHue of a battle; which proving unfuccefsful,they deli¬ 
vered up themfelves and their city to the conqueror. 

Some years after, the civil war breaking out between 
Ctefar and Pompey, he laid hold of that opportunity 

to 
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Pontut. to recover the provinces which his father had formerly 

v - poffeffed ; and having railed a confidcrable army, over- 

ran Fontus, Colchis, Bithynia, Armenia, and the king¬ 
dom of Mofchis, where he plundered, as Strabo ob- 
ferves, the temple of the goddefs Leucothea. He took 
the ftrong and important city of Sinope, but could not 
reduce Amilus. But,.in the mean time, Casfar having 
got the better of Pompey and his party, appointed 
Cn. Domitius Calvinus governor of Afia, enjoining 
him to make war upon Pharnaces with the legions that 
were quartered in that province. Domitius immedi¬ 
ately difpatched ambaffadors to Pharnaces, command¬ 
ing him to withdraw his troops from Armenia and Cap¬ 
padocia. The king returned anfwer, that he was will¬ 
ing to abandon Cappadocia, but as for the kingdom of 
Armenia Minor, it was part of his hereditary domi¬ 
nion-. ; and therefore he would not refign it till he had 
an opportunity of laying his pretenfions before Casfar 
liimfelf, whom he was ready to obey in all things. Here¬ 
upon Domitius drawing together what forces he could, 
marched into Cappadocia, which he recovered without 
oppofition, Pharnaces having abandoned it to make a 
(land in Armenia, which lay nearer his own dominions. 
Thither Domitius purfued him; and having overtaken 
him near Nicopolis, found his army drawn up in 
battle-array, and the king ready to come to an en¬ 
gagement ; which Domitius not declining, both armies 
advanced. 

And de- The king, at the head of a choice body of men, 
feats them, fell upon the Romans’ left wing, confifting moftly of 
raw and undifeiplined Afiatics; and having without 
much ado put them to flight, penetrated to the centre, 
where the thirty-fifth legion, the only one which Do¬ 
mitius had, after a faint refiftance, gave ground, and, 
retiring to the neighbouring mountains, left their allies 
to fliift for themfelves, who were all cut off. Domi- 
mitius with the remains of his fcattered army marched 
back into Cappadocia ; and from thence, winter draw¬ 
ing on, into the province of Afia. The king being 
puffed up with this vidtory, and hearing that Csefar, 
with the flower of the Roman forces, was engaged at 
the fiege of Alexandria, appointed one Afander go¬ 
vernor of Bofphorus, and marched himfelf into Cap¬ 
padocia in purfuit of Domitius, with a defign to in¬ 
vade Afia, and recover all the provinces which had 
been once fubdued by his father. Bithynia and Cap¬ 
padocia readily fubmitted; but Armenia the Leffer, 
which was held by Dejotarus, made fo vigorous a re¬ 
fiftance, that he was forced to give over the enterprile, 
left the Romans fliould in the mean time ftrengthen 
themfelves in Afia, whither he was in hafte to march, 
in hopes of meeting there with the fame fuccefs as his 
father Mithridates had done. But before he reached 
that province, he was informed that Afander had re¬ 
volted, in hopes of gaining thereby 'the good-will of 
the Romans, and obtaining of them the kingdom of Bof¬ 
phorus for himfelf. At the fame time, he received in¬ 
telligence that Casfar, having at laft reduced Alexan¬ 
dria, amd fettled the affairs of Egypt and Syria, was 
, t marching into Armenia. 

Attempts He was not a little difmayed at this news, and 
to outwit therefore without delay difpatched ambaffaders to fue 
Julius C.t- fo r pe aee . hoping that Ctefar, who was haftening into 
r ’ Italy with a deiigti to pafs over into Africa, would 
willingly give ear to any propofals of that nature.— 
Yot. XV. 


Casfar courteoufly entertained the ambafladors; and Pontus. 
though he did not propofe to agree to their conditions, v 1 
yet, that he might come upoR Pharnaces unawares, 
he fhowed himfelf very defirous of entering into a 
treaty of peace. But, in the mean time, he purfued 
his march with all poffible expedition ; and arriving r n 
the confines of Pontus, ordered nil the troops Lliat 
were quartered in the neighbouring provinces to join 
him; i'or he had brought from Alexandria but one 
legion, namely the fixth, land that confifting of iooo 
men only, the reft having been killed at the fiege of 
Alexandria. Befides this veteran legion, he found at 
the place of general rendezvous three others, hut all of 
them very indifferently armed, and worfe difciplined. 

With thefe forces, however, fuch as they were, he ad¬ 
vanced againlt Pharnaces; who being greatly frightened 
at his approach, by reafon of the fuccefs that had at¬ 
tended him in all his expeditions, again difpatched 
ambaffadors to him with a crown of gold, offering 
him his daughter in marriage, and promifing to do 
whatever he fliould require. The ambaffadors took 
care to let him know that their mafter, though highly 
obliged to Pompey, yet had never been prevailed upon 
to fend him any fupplies during the civil war, winch 
Dejotarus, king of Armenia the LefTer, whom he had 
honoured with his friendftiip, had done. Casfar re¬ 
turned for anfwer, that he was willing to conclude tv 
peace with Pharnaces, provided he retired without de¬ 
lay from Pontus, returned all the captives and hoftages 
whether Roman or their allies, and reftored the goods 
of the Roman citizens and publicans which he had 
feized fince he firft took up arms. He added, that as 
to his not fending fupplies to Pompey, they ought ra¬ 
ther to have concealed fuch an ungrateful proceeding of 
their mafter than alleged it as any merit, fince the for- 
faking of one to whom he was indebted for his crown, 
befpoke him a man of mean, felfifli, and unworthy prin¬ 
ciples. 

Pharnaces, upon the return of his ambaffadors, ac^- 
quainted Csefar that he agreed to the conditions; but 
finding that Csefar’s affairs called him into Italy, he 
required a longer term of time for the performance of 
what was ftipulated between them, darting daily new 
difficulties, in hopes that Casfar would in the mean time 
be obliged to depart, and leave his affairs of Pontus in 
the fame pofture he had found them. Csefar feeing 
himfelf difappointed, and put off from day to day, could, 
not longer brooke the king’s deceitful behaviour. Where¬ 
fore he determined to put himfelf at the head of his 
fmall army, and attack the enemy in his camp when he 
lead expefled it. And accordingly, marching out in 
the night, he came by break of day in fight of the 
king’s army; and uttering thefe words, Shall this treach¬ 
erous parricide go unpunijhed? broke into the camp at 
the head of 1000 horfe. The king’s chariots, which 
were armed with feythes, caufed fome final] diforder 
among Csefar’s horfe ; but in the mean time the reft of 
his army coming up, he put the enemy to flight, and 73 
obtained a complete viftory. This battle was fought By whus* 
near the place w'here Mithridates had routed with great he is en- 
flaughter the Roman army under the command of.Tri- £ irel y 
arius. Moil of the king’s army were either taken or tcated ’ 
cut in pieces ; but Pharnaces himfelf had the good luck 
to make his efcape while the Romans were bufy in 
plundering the camp. This vidlory was fo quick, that 

3 A Csefar 
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l’ontas. Cxfar in a letter to his friend Aminitius, or Anitius, at overcame him, and reduced the kingdom of Colchis, Pontus. 

Rome, expreffed it in three words, thus : “ I came, I which was beftowed upon him by Agrippa, who like- ' * 

faw, I conqueied.” He ever afterwards ufed to call wife honoured him with the title of friend and ally of 
Pompey a fortunate rather than a great commander, the people of Rome . He afterwards waged war with the 

fince he had gained his chief glory in the Mithridatic neighbouring barbarians refufing to live in fubjedtion 

war, fighting with fo cowardly an enemy. He divided to the Romans; but-was overcome, taken, and put 

the rich booty and the fpoils of his camp among his to death, by the Afpungitani, a people bordering, ac- 

1 'oldiers ; and becaufe Mithridates had eredled a tro- cording to Strabo, on the Palus Moeotis. 
phy near that place as a monument of his victory Upon his death his fon Polemon II. was by the em- 
over Triarius, which Casfar, as it was confecrated to peror Caligula raifed to the throne of Bofphorus and 

the gods, did not think lawful to pull down, he fet Pontus. But the emperor obliged him to exchange the 

up another over-againft it to tranfmit to pofterity his kingdom of Bofphorus with part of Cilicia; and Nero, 

vidtory over Pharnaces. After this vidlory he reco- with his confent, reduced that part of Pontus which he ' 
vered and rellcred to the allies of the people of Rome enjoyed to the form of a province. He fell in love with 
all the places which Pharnaces had poffeffed himfelf Berenice, daughter to Agrippa king of Judaea; and in 
of during the war, declared Amifus a free city, and order to marry her embraced the Jewilh religion. But 
appointed Mithridates Pergamenus king of Bofphorus as fhe foon became tired of his riotous way of living, and 
in the room of Pharnaces. returned to her father ; fo he renounced his new reli- 


Having thus fettled the affairs of Pontus, he fet fail 
for Italy; leaving Domitius Calvinus to purfue the 
war againft: Pharnaces, if he fhould appear again in the 
field. Pharnaces had retired alter the battle to Sinope 
with 1000 horfe, where he was quickly befieged by 
Domitius, to whom he furrendered the town, upon no 
other condition than that he fhould be fuffered to re¬ 
tire into Bofphorus with the fmall body that attended 
him. This Domitius willingly granted ; but caufed all 
the king’s horfes to be killed, fince he had afked a fafe- 
condudt only for his horfemen. With thefe and a band 
of Scythians and Sarmatians he attempted to recover the 
kingdom of Bofphorus; but being met between Theo- 
73 dccia and Panticapeum, both which cities he had redu- 
Is killed in ced, by Afander, who was flill in poffeffion of the king- 
another en- dom, a fharp engagement enfued, wherein the king’s 
gagement, rnenj as n ct being ufed to fight on foot, were put to 
flight, and Pharnaces himfelf, who remained alone in 
the field, was furrounded by the enemy, and cut in 
pieces, after having reigned in Bofphorus Cimmerius, 
the kingdom which Pompey had beftowed upon him, 
according to Appian, fifteen years, according to others, 
feventeen. 

Upon the death of Pharnaces the kingdom of Pontus, 
IVitus was a S ain re ^ uce d to the form of a province, and fo 
again made continued to the triumvirate of Marc Antony, who 
a'kingdom after the battle at Philippi conferred it upon Darius 
by Marc the fon of Pharnaces for his fervices during the civil 
Antony. war. He continued faithful to the Romans; but did 
nothing during his reign worth mentioning. 

Darius was fucceeded in the kingdom by Polemon, 
likewife preferred to that honour by Marc Antony. He 
was the fon of Zeno, a famous orator of Laodicea, and 
greatly favoured by Antony. From him that part of 
Pontus which borders on Cappadocia boirowed the 
name of Polemoniacus. He attended Marc Antony in 
his expedition againft the Parthians; and being -'ken 
prifoner in that unfuccefsful battle fought by Statianus, 
he was fent by the king of the Medes, an ally of the Par¬ 
thians, to conclude a peace with the Romans. In 
which embaffy he acquitted himfelf fo well, that Anto¬ 
ny added the kingdom of Armenia to his own domi¬ 
nions. In the war between Antony and Auguftus he 
Tided with the former: but after the battle of Aclium 
he was received into favour by the latter; and being 
fent by Agrippa againft Scribonius, who upon the death 
of Afander had ufurpedthe kingdom of Bofphorus, he 


gion, and again embraced the fuperftitions of Paganifm. 77 
Polemon dying without iffue, the ancient kingdom of Is parcelled 
Pontus was parcelled out into feveral parts, and added out int0 
to the provinces of Bithynia, Galatia, and Cappadocia, f evera, pr»* 
only that part of it which was called Pontus Polemoniacus Vlnces ' 
retaining the dignity of a diftindt and feparate province. 

During the civil difeords between Vefpafian and Vitel- 
lius, one Anicetus, firft a Have, afterwards freedman,. 
to king Polemon, and laftly commander of the royal 
navy, took up arms with a defign to refeue the king¬ 
dom from the Roman bondage ; and being joined by 
great multitudes drawn together with the profpedt of 
ipoil, over-ran the country, and poffeffed himfelf of 
Trapefund, a city founded by the Grecians on the ut- 
moft confines of Pontus. Here he cut in pieces a cohort 
made up of the inhabitants, but which had been former¬ 
ly prefented with the privilege of Roman citizens. He 
likewife burnt the fleet, and with fcorn and infults 
fcoured the fea; Mucianus having called to Byzantium 
moft of the Roman galleys. Hereupon Vefpafian, who 
was at that time in Syria, - fent Verdius Gemnius into 
Pontus with a choice body of auxiliaries from the le¬ 
gions. He affailing the enemy while they were in diff 
order, and roaming afunder in purfuit of prey, drove 
them into their velfels; then with fome galleys chafed 
Anicetus into the mouth of the river Chobus, where he 
thought himfelf fafe under the protedtion of Sedoclms. 
king of the Lazians, whofe alliance he had purchafed 
with large fums and rich prelents. Sedochus at firft 
refufed to deliver him up to the Romans; but was foon 
prevailed upon, partly by threats, partly by prefents, to 
furrender both him and all the other fugitives who had 
taken fandtuary in his dominions. Thus ended that 
fervile war ; and the kingdom of Pontus continued to 
be a province of the empire till the time of David and 
Alexis Comneni, who being driven from Conftantinople 
by the French and Venetians A. D. 1204, under the 
command of Baldwin earl of Flanders, fettled, the one 
at Heraclea, the other at Trebifond. The troubles that 
arofe among the Latins gave Alexis Comnenus an op¬ 
portunity of eredling here a new empire, which com¬ 
prehended great part of Pontus, and was known by the 
name of the empire of Trebifond. The Comneni held it 
about 2jo years, till the time of Mohammed II. who 
carried David Comnenus, thelaft emperor of Trebifond, 
prifoner to Conftantinople, A. D. 1462, with all his 
family, and lubjected his empire to that of Conftanti- 
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Pontypool, nople ; in which abject flavery Trebifond and all Pontus 
Ponza. j lave continued ever fince. 
v ’~""* PONTYPOOL, a town of Monmonthfhire in Eng¬ 

land, feated between two hills. It is but a lmall place, 
though noted for its iron-mills, gre.it manufacture of 
j ipanned mugs, &c. W. Long. 3. 6. N. Lat. 51. 42. 

PONZA, or Pontia, is a fmall ifland oi the Tufcan 
Sea, well known to be the place to which many illuftri- 
ous Romans were formerly baniflied. It ir-fituated on 
the coaft of Italy near Terracina, and in the neighbour¬ 
hood of other fmall iflands or rocks named Palmarole, 
Zcnmne, St c. between the illand of Ventotienne and 
Monte Circello. All thefe iflands were vifited by Sir 
William Hamilton in the year 1785; and an account of 
his journey is given in a letter to Sir J. Banks, which 
appeared in the Phil. Tranf. vol. lxxvi. p. 365. Sir 
William arrived at Ponza on the 20th Auguft; and, 
according to his account, it lies about 30 miles from 
Ventotienne. On the 2 r ft he went round it in a boat. 
Its length is about five miles, but its breadth is nowhere 
above half a mile, and in foir.e places not more than 500 
feet. It is furrounded by a multitude of detached rocks, 
fome of them very high, and moll of them compofed 
of a compact lava. There are many irregularly formed 
bafaltcs, but none in large columns. In fome places 
they have a reddifli tinge from iron ochre, are very 
fmall, and irregularly laid over one another. Some 
Hand perpendicularly, others obliquely, and fome lie 
horizontally. The rocks themfelves in which thefe 
malfes are found are lava of the fame nature with the 
bafaltes. At firft fight they appear like the ruins of 
ancient Roman brick or tyle buildings. One rock is 
compofed of large fpberical bafaltes, and in other places 
our author found the lava inclined to take the like 
fpherical form, though on a much fmaller fcale, fome of 
the former bafaltes being near two feet in diameter. All 
thefe rocks, in our author’s opinion, have been detached 
by the fea from this ifland, which is entirely compofed 
of volcanic matter, lavas, and tufas of various qualities 
and colours, as green, yellow, black, and white. Some 
of thefe matters are more compact in their texture than 
others; and in fome parts great trails feem to have un¬ 
dergone fimilar operations, which ftill fubfift at a fpot 
called the Pifdarelli , on the outfide of the Solfatara, 
near Puzzole, and where a hot fulphureous vitriolic 
acid vapour converts all which it penetrates, whether 
lavas, tufas, volcanic afhes, or pumice-ftones, into a pure 
clay, moftly white, or with a tint of red, blue, green, 
or yellow. 

In one part of this ifland there is a fort of tufa re¬ 
markably good for the purpofe of building. It is as 
hard as Bath-done, and nearly of the fame colour, with¬ 
out any mixture of lava or pumice-flone, which ufually 
abound in the tufas of Naples, Baia, and Puzzoli. 

The ifland ct Palmarole which is about four miles 
from Ponza, is not much more than a mile in circum¬ 
ference. It is compofed of the fame volcanic matter, 
and probably was once a part of Ponza ; and in our 
author’s opinion it looks as if the ifland of Zannone, 
which lies about the fame diftance from Ponza, was once 
likewife a part of the fame; for many rocks of lava 
rife above water in a line betwixt the two laft-mentioned 
iflands, and the water there is much more fliallow than 
in the gulf of Terracina. 

Zannone is much larger and higher than Palmarole; 


and that half of it next the continent is compofed of a 
lime-ftone fimilar to that of the Apennines near it; the 
other half is compofed of lavas and tufas, relembling in 
every other refpe.lt the foil of the iflands juft defended. 
Neither Palmarole nor Zannone are inhabited ; but the 
latter furnifiies abundance of brufhwood for the ufe or 
the inhabitants of Ponza, whole number, including the 
garrifon, amounts to near 1700. The uninhabited 
illand of St Stelano in like manner furnilhes wood lor 
the people of Ventotienne. It is probable that all 
thefe iflands and rocks may in time be levelled by the 
adtion of the fea. Ponz, in its prefent Hate, is the 
mere fkeleton of a volcanic illand ; little more than its 
hard or vitrified parts remaining, and they feem to be 
flowly and gradually mouldering away. The governor 
of the caftle of Ponza, who hadrefided there 53 years, 
told our author that the ifland was ftill fubjeCt to earth¬ 
quakes; that there had been one violent ftiock there 
about four years before; but that the molt violent one 
he ever felt was on the very day and at the hour that 
Lilbon was dellroyed. Two houfes out of three which 
were then on the ifland were thrown down. “ This 
(fays our author) l'eems to prove that the volcanic mat¬ 
ter which gave birth to thefe iflands is not exhaufted.” 

Fig. 1. Plate CCCCX 1 I. is a plan of the ifland of 
Ponza as it is given in the Philofophical Tranfadtions. 
Fig. 2. is a view of the infide of the harbour of the 
ifland. A in the fame figure is a rock of lava. In 
many parts it is formed into regular bafaltes of a reddilh 
colour, tinged in all probability with fome ochre. Moll 
of the detached rocks of the illand refemble this. Bii 
reprefents a tradt of volcanic country, converted by a 
hot fulphureous vitriolic acid vapour into a pure cla>, 
the ground colour of which is moftly white.—Fig. 3. is 
a view from the outfide of-the harbour, near the light- 
houfe. C is a rock of volcanic matter converted to 
pure clay; D is a rock of the fame kind, with ftrat.t 
of pumice-ftone : E is a rock of lava, inclining to take 
bafaltic forms; and F is a rock compofed of fpherical 
bafaltes. 

POOD is a Ruffian weight, equal to 40 Ruffian or 
36 Engliffi pounds. 

POOL is properly a refervoir of water fupplied with 
fprings, and difeharging the overplus by fluices, defen¬ 
ders, weirs, and other caufeways. 

Pool, a lea-port town of Dorfetftiire in England. 
It is furrounded on all fides by the fea, except on the 
north, where there is an entrance through a gate. It 
was formerly nothing but a place where a few fiiher- 
men lived: but in the reign of Henry VI. it was greatly 
enlarged, and the inhabitants had the privilege to wall 
it round. It was alio made a county of itfelf, and fenu 
two members to parliament. It is governed by a mayor, 
a fenior bailiff, four other juftices, and an indeterminate 
number of burgeffes. The town confifts of a churcn 
and about 600 houfes, with broad paved ftreets; and 
has a manufactory of knit hofe. It is 47 miles weft- 
fouth-well of Winchefter, and 110 weft by-fouth of 
London. W. Long. 2.0. N. Lat. 50. 42. 

POOLE (Matthew), a very learned writer in the 
17th century, was born at York in 1624. He was 
educated at Emanuel-college, Cambridge, and after¬ 
wards incorporated in the univerfity of Oxford. He 
fucceeded Dr Anthony Tuckney in the reCtory of Sc 
Michael de Quern, in London, about 1648. In 1658 
3 A 2 he 
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lr T. lie fet on loot a project for maintaining youths of great 
0, ' r • parts at the univerfities, and had the approbation of the 
^ heads of houfes in both of them. He folicited the 
affair with fo much vigour, that in a fliort time 900 1. 
per anauri was procured for that purpofe ; but this de- 
iign was laid aiide at the Reftoration. In 1662 he was 
ejected from his living for nonconformity. He was ten 
years employed in competing his Synopjis Criticorum, 
Szc. Betides this great work he publilhed feveral 
other pieces. When Dr Oates’s depositions concerning 
the popifli plot were printed, our author found his name 
in the lift of thofe who were to be cut off, on the ac- 
count (as was fuppofed) of what he had written againft 
the papilts in his Nullity of the Romifl? Faith. So that 
he was obliged to retire into Holland, where he died in 
1679, and left behind him the charafter of a very able 
critic and cafuift. 

POOP, the ftern of a fh’p; or the higheft, uppermoft, 
and hinder part of a {hip’s hull. See Stern. 

POOR, in law, an appellation given to all thofe who 
are in fuch a low and mean condition, that they either 
are or may become a burden to the community. 

They who rank pity amongft the original impulles 
of our nature rightly contend, that when it prompts us 
to the relief of human mifery, it indicates fufficiently the 
Divine intention, and our duty. Indeed, the fame con- 
clufion is deducible from the exiftence of the paffion, 
whatever account be given of its origin. Whether it 
be inftinct, or a habit founded in affociation (fee Pas¬ 
sion), it is in fa<ft a property of our nature which God 
appointed : and the final caufe for which it was appoint¬ 
ed is to afford to the miferable, in the compaffion of 
their fellow-creatures, a remedy for thofe inequalities 
and diftreffes to which many are neceffarily expofed 
under every poilible rule for the diftribution of proper¬ 
ty. That the poor have a claim upon the rich, found¬ 
ed in the law of nature, can be queftioned by no 
man who admits the benevolence of the Deity, andcon- 
fiders his purpofe in creating the world (feeTHEOLO- 
c.y, Part I. Sedt. ii.) ; and upon this claim the Chrii- 
tian Scriptures are more explicit than almoft upon any 
other. 

The rights of the poor, however, to be relieved by 
the rich, as they originate, in nature, and are functioned 
by Chriftianity, are evidently of that kind which is call¬ 
ed imperfed (See Moral Philofophy , n° 151.) It is 
lurely needlefs to warn our readers in this place, that 
imperfedt rights are in themfelves as facred, and the 
duties refulting from them as obligatory in foro confien- 
ti:, as the mod rigid claims of juftice. Every one 
knows, that they are called imperfed only becaufe the 
extent of them in particular inftances cannot be afeer- 
tained by pofitive laws, nor the breach of them be pu- 
nifhed by the civil magiftrate. Hence the apoftle, tho’ 
he enjoins a weekly contribution to be made for the 
poor in the church of Corinth, yet leaves the fum to 
be contributed by each individual wholly undetermined. 
“ Now concerning the collection for the faints, as I 
have given order to the churches of Galatia, even fo do 
ye. Upon the firft day of the week let every one of 
you lay by him in ft ore as God hath profperedhim.” By 
which St Paul certainly recommends to every man to 
contribute, not a fixed fum, but as much as, from a de¬ 
liberate comparifon of his fortune, with the reafonable 


expences and expedtations of his family, he finds he can Poor. 

fpare for charitable purpofes. '-*— 

It is well known that thofe weekly contributions 
were laid at the feet of the apoftles, who transferred the 
management of the fund thence ariling to deacons eledt- 
ed by the people, and ordained by them to fee that the 
money was properly diftributed. Hence, under Chrif- 
tianicy, the maintenance of the poor became chiefly an 
ecclefiaftical concern ; and when that holy and benevo¬ 
lent religion w’as eftablifhed in the Roman empire, a 
fourth part of the tithes was in fome countries of Eu¬ 
rope, and particularly in England, fet apart for that 
purpofe. Afterwards, when the tithes of many parifiies 
were appropriated to the monafteries, thefe focieties 
were the principal refource of the poor, who were far¬ 
ther relieved by voluntary contributions. Judge Black- 
ftone obferves, that till tire ftatute 26 Hen. VIII. cap. 

26. he finds no compulfory method for providing for 
the poor; but upon the total diffolution of the mona- 
Iteriei, abundance of ftatutes were made in the reign of 
King Henry VIII. Edward VI. and Elizabeth, which 
at laft eftablifhed the 

Poor’s Rate, or legal affeffment for the fupport of 
the poor in England. The fums that had been appro¬ 
priated for charitable ufes before the reformation were 
immenfe, and the wealth that had been accumulated 
through a fucceffion of ages by mendicant orders of re¬ 
ligious perfons was inconceivably great; nor was it in 
the power of any laws to confine men who were in the 
poffeffion of fuch wealth from gratifying thofe defires 
which money can fo eafily find means of fupplying. Yet 
among the various abufes to which this opulence had 
given rife, thefe religious orders had never fo far loft 
fight of their original inftitution as ever to neglect the 
poor. Thefe were indeed provided for by them with an 
indiferiminate profufion of largeffe, better proportioned 
to their own opulence than to the wants of the claimants, 
who were too often, without examination, all equally 
ferved, whether deferving or undeferving of that boun¬ 
ty which they claimed. 

When the religious houfes, as they were called, were 
entirely fuppreffed at the reformation, and the wealth 
that belonged to them was diveited into other channels, 
the poor, who had been in ufe to receive their fupport 
from thence, were of courfe left entirely deftitute ; and 
this foon became a grievance fo intolerable not only to 
the poor themfelves, but to the whole nation, as to 
excite an univerfal defire to have it remedied. Accord¬ 
ingly, by the 14 Eliz. cap. 5. power was given to the 
juftices to lay a general affeffment; and this hath con¬ 
tinued ever fince. For by 43 Eliz, cap. 2. the church¬ 
wardens and overfeers of the poor of every parifti, or 
the greater part of them (with the confent of two juf¬ 
tices, one of whom is of the quorum, dwelling in ot 
near the parifh), are empowered to raife weekly, or 
otherwife, by taxation of every inhabitant, parfon, vi¬ 
car, and other, and of every occupier of lands, houfes, 

&c. materials for employing the poor, and competent 
fums for their relief. Notice fhall be given in church 
of every fuch rate the next Sunday after it is allowed, 
which may be infpefled by every inhabitant, paying is., 
and copies of it granted on demand, 6d. being paid 
for every 24 names ; and a churchwarden or overfeer 
refufing, fhall forfeit 20 1 . to theparty aggrieved. The 

rate 
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•Poor- rate Is to be levied by diftrefs on thofe who refufe to pay 
v it j and, by 17 Geo. II. cap. 2. cap. 38. appeals again!! it 
are allowed. 

If thejuftices find that the inhabitants ofanyparifii are 
not able to levy among themfelves fufficient fums for the 
purpoles fpecified in the adt, they may aflefs any other pa- 
rilh within the hundred ; and if the hundred be unable to 
grant neceflary relief, they may rate and aflefs any parifti 
within the county. 43 Eliz. cap. 2. 

In order to compel hufbands and parents to maintain 
their own families, the law hath provided, that all per- 
fons running away out of their parifties, and leaving 
their families upon the parifli, fliall be deemed and fuf- 
fer as incorrigible rogues (7 Jac. cap. 4.) And if a 
perfon merely threatens to run away and leave his wife 
and children upon the pariili, he fhall upon conviction, 
before onejuftice by confefiion, or oath of one witnefs, 
be committed to the houfe of correction for any time 
not exceeding one month (17 Geo. II. cap. 5.) For the 
farther maintenance of the poor, there are manyfines and 
forfeitures payable to their ufe; as for lwearing, drunken- 
nefs, deftroying the game, &c. And alfo parts of wafles, 
woods, and pafturcs, may be enclofed for the growth and 
pefervation of timber and underwood for their relief. See 
W,on k-H oufe. 

The famous ftatute of the 43d of Elizabeth, which 
is the bafis of all the poor-laws in England, was con- 
ftruCted with a cautious forethought that can perhaps 
be equalled by few laws that ever were enaCted ; and if 
profpeClive reafoning alone were to be relied on in mat¬ 
ters of legiflation, it feemed impofiible to amend it: yet 
experience has now proved, with a moil demonftrative 
. certainty, that it is not fo falutary as was undoubtedly 
expefled. 

The perfons who compofed that law had before their 
eyes fuch a recent proof of the abufe that had been 
made of the charitable benificence of individuals, that 
they feem to have been chiefly folicitous to obviate fi- 
milar abufes in future ; and to guard again!! that par¬ 
tial kind of feduCtion, they rather choofe to eftablifh a 
defpotic power which fhould be authorized to wreft 
from every individual in the nation whatever fums it 
might think proper to call for, trufting to a few feeble 
devices which they contrived, for curbing that power 
which was virtually armed with force fufficient to fet all 
thefe afide whenever it pleafed. The confequence has 
been, that the fums levied for the relief of the poor, 
which were at fir!! but fmall are now enormous, and 
that the demands are increafing in fuch a rapid manner 
as to give rife to the mol ferious and well-grounded 
apprehenfions. In the year 1774, parliament inftitu- 
ted an inquiry into the amount of the poor’s-rates in 
England and Wales, and again in 1783 On compa¬ 
ring thele together, the rife during that Ihort period 
was found to be in England upwards of 850,000 1 . per 
annum, being nearly in the proportion of one-third of 
the rate at the fir!! period. In Wales, during the fame 
period of time, the rates were more than doubled. Nor 
was this a temporary ftart, but a part only of a gradual 
progreflion. Mr Wenderdon, in his View of England, 
obferves, that “ in the year 1680 the poor’s-rates pro¬ 
duced no more than 665,3901. in 1764 they flood at 
1,200,0001. and in 1773 they wer e eftimated at 
3,000,000 1 .” It is a known faCt (fays Mr Beaufoy, 
in thq debate on Mr Gilbert’s poor bill, April 17th 


1788), that within the laft nine years, the poor’s-rates Poor, 
have increafed one-third, and fhould they continue in- v—1 

crealing in the fame proportion for 50 or 53 years they 
would amount to the enormous fum o! 11,230,000 1. a 
burden which the country could not poflibly bear. It 
was therefore, he added, highly neceflary that fomething 
fhould be attempted to prevent this alarming addition, 
if not to annihilate the prefent glaring mifconduC! m the 
management of the poor.” 

Such has been the fate of England with regard to poor 
laws. 

In Scotland, the reformation having been carried for¬ 
ward with a flill more violent precipitancy than in Eng¬ 
land, and the funds of the regular clergy being more 
entirely alienated, the cafe of the poor there became 
flill more feemingly defperate, and the clamours were 
alfo there confiderable at that time. Then alfo it was 
that the Scottifli court, imitating as ufual at that time 
the pradtice of England, made feveral feeble attempts 
to introduce a fyftem of compulfory poor’s-rates into 
that country, but never digefted the fyftem fo tho¬ 
roughly as to form a law that could in any cafe be car¬ 
ried into effedt. Many crude laws on this head were 
indeed enacted ; but all of them fo evidently inadequate 
for the purpofe, that they never were, even in one in- 
ftance that we have heard of, attempted at the time to 
be carried into effedt. Indeed it feems to have been 
impofiible to carry them into effedt; for they are all fo 
abfurd and contradidtory to each other, that hardly a 
Angle claufe of any one of them can be obeyed without 
tranfgreffing others of equal importance. 

The laft ftatute which in Scotland was enadted on 
this fubjedt bears date September ift 1691, William and 
Mary, pari. 1. feff. 7. chap. 21. and it “ ratifies and 
approves all former adts of parliament and proclama¬ 
tions of council for reprefling of beggars, and maintain¬ 
ing and employing the poor.” If this law therefore 
were now in force, and it never was repealed, no perfon 
could with impunity countervail any one cf thofe fta- 
tutes which it ratifies; but to be convinced how im- 
pofllble it is to obferve them all, the attentive reader 
needs only to confider thofe laws and proclamations with 
refpedt to the following particulars, viz. 

1. The perfons appointed, to male up the poor’s rolh 
By the adt 1579 this duty is entrufted to the provolt 
and bailies within burgh, and the judge conftitute be 
the king’s commiflion in parodies to landwart. By ad! 

1663, it is the heritors of each parilh. By ad! 1672, 
it is the minifters and elders of each parifli who are to 
make up this lift. By the proclamation of 169?, it is 
the heritors, minifters, and elders of every paiifti. By 
that of 1693, it is the magiftrates of royal burghs, and 
the heritors of vacant ^country] parifhes; in both cafes 
without either minifter or elders. Among this chaos 
of contradidlionshowlt is poflible to ad! without tranfi, 
greffing fome law. 

2. Not lefs contradidlory are the enadlments in regard 
to the perfons who are to pay, and the mode of appor¬ 
tioning the fqms among them. By adt 1579, the hail! 
inhabitants of the paroehin fhall be taxed and ftentefi 
according to the eftimation of their fubftance, without; 
exception of perfons. By that of 1663, the one-half is 
to be paid by the heritors, and the other half by the te¬ 
nants and pofleffors, according to their.means and fub-. 
fiance. By the proclamation of 1692, the. one-half is 

to. 
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. 1>o or - to be paid by die heritors, the other by the houfeholders 
of the parifh. By that of 1693, in burghs royal, the 
magiftrates are to (lent themfelves, conform to fitch or¬ 
der and cuftom ufed and wont in laying on ftents, an¬ 
nuities, or other public burdens, in the refpeftive burgh, 
as may be molt effeftual to reach all the inhabitants ; 
and the heritors of feveral vacant [landwartj parifhes 
to flent themfelves for the maintenance of the refpeftive 
poor. 

3. A dill greater diverfity takes place in regard to 
the application of the fums fo Jlented. By the aft 
1579, it w^uld feem that the whole of the money af- 
feifed was to be applied to the ufe of the helplefs poor 
alone, and no part of it for the relief of thofe who were 
capable of working. By the aft 1663, on the contrary, 
the whole of this affeffment is to be applied for the 
fupport of thole only who are alle to work. This is 
fl'.ll more fpecially provided for by the aft 1672 ; where 
tire poor who are unable to work are to be fupported 
by the weekly colleftions at the kirk doors ; and the 
dented afleffments to be applied to the fupport of thofe 
in the correction houfes. 

It would be tirefome to enumerate all the contradic¬ 
tions that thefe laws authorife. In regard to the per- 
fons who are required to carry thefe acts into execution , 
it is at different times the chancellor ; magiftrates; com- 
miftioners of excife ; ftieriffs ; juftices of the peace ; mi- 
niftersand elders ; the prefbyteries ; heritors, minifters, 
and elders j heritors alone ; commiflioners nominated by 
prefbyteries and appointed by the king ; the lords of 
the privy council: in fhort, no two laws can be found 
that do not vary from each other in this refpeft one 
way or other. 

The fame variations take place with regard to the 
building of correftion-houfes, confinement and punifh- 
ment of vagrants, application of their work, awarding 
their fervices and thofe of children. In fhort, there is 
not one particular in which thefe laws do not vary from 
and contradift each other ; fo that, let any perfon try 
to aff in virtue of any one of them, it is impoffible for 
him to avoid going in direff oppofition to the enaft- 
ments of fome other law which is of equal force with 
that he has chofen for his guide. I11 thefe -circum- 
fiances it is f.) far from being furprifing that thefe afts 
have been fuffered to remain in perpetu-d defuetude, 
that it would have been truly wonderful if this had not 
been the cafe. They have, however, been permitted to 
remain on the ftatute-book as a difgrace to the times 
\> hen they were formed, and as a ftumbling-block to 
thofe dv.it were to follow. That not one of them is 
now in force was lately proved by a learned and public- 
Ipirited gentleman, to whom his country is on that and 
many other accounts deeply indebted. Refilling to pay 
the poor’s tax, with which he was affeffed by the over- 
Jeeisof the parifh in which he happened to refide, he 
flood an aftion in the court of feffion, and prevailed, 
upon the broad ground, that there is no law in force: in 
Scotland by which an infoluntart poor’s rate can be 
ejlalljhed in any parifh. 

But how, it will be afked by our readers, are the 
poor in Scotland really maintained i We anfwer, by 
the private alms of individuals, and by certain funds un¬ 
der the management of the kirk-fefions (fee Presby¬ 
terians). It is the univerfal practice, each Lord’s 
day, in every parifh, for fuch of the audience as are in 


eafy circumflahces, to give to the poor fuch an offering Poor, 
of alms as they fhall deem proper. This offering-is ge- '”~ v 
nerally dropped into a bafon placed at the church-door, 
and under the immediate care of an elder- When the 
fervice is begun, the elder removes with the bafon, which 
he keeps under his charge till the congregation be dif- 
miffed. The feffion then meets, and the money is told 
over, its amount marked down in the feffion account 
book, and depofited in a box kept for that purpofc. 

This box has ufually a fmall flit in the top, through 
which the pieces of money can be dropped without 
opening it; and it is clofed with two locks, the key of 
one of which is ufually kept by the minifter and the 
other by the kirk-treafurer, fo that it can never be opened 
but in the prefence of thefe two at lead. 

A kirk-feffion, when regularly conftituted, mull al¬ 
ways confifl of the minifter, elders, feffion-clerk, and 
kirk-treafurer. None of thefe ever receive any falary 
except the feffion-clerk, who is ufually the fchoolmafter 
of the parifh, and has a fmall falary allowed for minu¬ 
ting the tranfaftions. The kirk-treafurer is for the 
moil part one of the elders ; and he is an important 
member of this court. Without his intervention no 
diftribution of the poor’s funds is deemed legal; nor 
can any payments be made, receipts granted, or money 
transferred, but by him ; the minifter and feffion being 
perfonally liable to make good all money that may other- 
wife be given away, fliould it ever afterwards be challen¬ 
ged by any heritor in the parifh. 

The precautions taken for the diftribution of the 
poor’s funds are likewife Ample and excellent, and are 
as follow. 

No money can be legally iffued from the poor’s funds 
even by the treafurer and feffion, unlefs legal proof can 
be brought that public intimation has been given from 
the pulpit immediately after divine fervice, and before 
the congregation has difperfed, that a diftribution of 
poor’s money is to be made by the feffion, at fuch a 
time and place, fpecifying the fame, and inviting all 
who have intereft in the cafe to attend if they fhall in¬ 
cline. This intimation muft be made a full fortnight 
before the time of diftribution; and as every heritor 
(owner of landed property) in the parifh has a light to 
vote in the diftribution of the poor’s funds, they may 
all, if they fo incline, then attend and exercife that 
right: but if none of them fhould attend, which is 
often the cafe, the feffion has then a right to proceed ; 
and whatever they fhall thus do, is deemed flrictly le¬ 
gal, and is liable to no challenge. But fhould they pro¬ 
ceed without having given this previous intimation, they 
may, if the heritors fhould afterwards challenge it, be 
made to repay out of their own pockets every fhilling 
they fhall have fo iffued. It fometimes happens, that 
young minifters, through heedleffnefs in this refpeft, 
expofe themfelves and families to confiderable trouble 
and lofs, which by attention might be eafily avoided, 
la the fame way, fliould a minifter and feffion, without 
the intervention of a treafurer regularly conftituted, 
lend upon bond or otherwife any of the poor’s funds, 
and fhould the perfon fo borrowing afterwards fail, 
thefe lenders are perfonally liable to make good the 
whole, and any heritor in the parifh who choofes it can 
compel him to do fo. 

The members of the feffion are alfo liable to pay all 
Ioffes, and to account for all fums that it can be in- 

ftrufted 
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Poor. ftrudled they received, if they negledt to keep regular trious; and the profpeft of fuccefs is a continual feaft 
' /—w books, in which every tranlluftion fhall be entered : Or, to them. Now, what worfe can malice invent againft 
if thefe books have not been revifed and approved of fuch a man, under colour of friendfhip, than to lecure 
by the prefbytery ( a) ; but if they fhall have been fo re- bread to him and his children whenever he takes a dil- 
vifed, they cannot be challenged for omiffion of forms, like to work; which effedfually deadens his l'ole ambi- 
and can only be made to account for errors, or frauds, tion, and with it his honeft induftry ? Relying on cite 
or evident dilapidations. certainty of a provifion againft want, he relaxes gr.i- 

Under this wife and economical fyftem of manage- dually till he finks into idlenefs; idlenefs leads to pro- 
ment, it has been found by the experience of more than fligacy ; profligacy begets difeafes ; and the wretch be- 
200 years, that in the low parts of the country, where comes an object of public charity before he has run 
the parifhes are in general of fuch moderate extent as half his courfe. Wifely therefore is it ordered by Pro¬ 
to admit of the people of every part of the parilh ge- vidence, that charity flrould in every infumce be volun- 
nerally to attend divine fervice every Lord’s day, the tary, to prevent the idle and profligate from depending 
ordinarvfundshave been amplyfufficient to fupply all the on it for fupport. During the reign of Elizabeth, when 
real demands of the poor, and in moft parilhes a fund has the monafleries were recently fuppreffed, and all their 
been accumulated from the favings of ordinary years to revenues fquandered, feme compulfion might be uecef- 
helpthe deficiencies that may arife in years of uncommon fary to prevent the poor from ftarving. A temporary 
fcarcity. provifion for this purpofe, fo contrived as not to l'uper- 

Befides the weekly colledtions, the extra offerings at fede voluntary charity, but rather to promote it, would 
the adminifixation of the Lord’s fupper, the pious do- have been a meafure extremely proper. Unlucky it is 
nations of charitable individuals, which are allvoluntary, for England that fuch a meafure was overlooked ; buc 
together with fome fmall fees paid for the ufe of a mort- the queen and her parliaments had not the talent of fore- 
cloth (a black velvet pall) at funerals, which is generally feeing confequences without the aid of experience. A 
purchafed with the poor’s money, go to make up this perpetual tax for tire poor was impofed, the moft perni- 
parochial fund. Nor mull; any one believe that the mo- cious tax, fays Lord Karnes ( b ), that ever was impofed 
ney which comes through the hands of the adminiftra- in any country.” 

tors of the poor’s funds is all that is beftowed upon POPA-madre, is a town of South America, in Terra 

the poor in Scotland ; far from it: there are a thou- Firma. In this place there is a convent and chapel de- 

fand other channels through which the indigent derive dicated to the Virgin Mary, to whofe image the Spani- 
confolation and fupport, all of them tending to produce ards in thole parts go in pilgrimage, particularly thofe 
the happieft effects upon fociety. A fon feels himfelf who have been at fea. It is feated on a high mountain, 50 
afhamed to think that his parents Ihould require the af- miles eaft of Carthagena. W, Long. 74. 32. N. Lat. 10. 
fiftance of another to fupport them; he therefore ftrains 15. 

every nerve when in the vigour of life to fpare a little of POP2E. See Victimarius. 

his earning to render their old age more eafy than it POPAYAN, a province of South America, in the 

might have been ; and fweet to a parent is the bread that kingdom of New Granada, between the audience of Pa¬ 
is given by the pious attention of a child. If there are nama, that of Quito, and the South Sea ; 400 miles in 
feveral children, they become emulous who fhall difeover length, and 300 in breadth. A chain of barren moan- 
moft kindnefs. It is a pious contention which ferves to tains runs through the country from north to l'outh j 
unite them the clofer to each other, by commanding their and near the fea the foil is fo foaked with almoft con- 
mutual efteem. tinual rains, that few care to refide there, except for the 

Diredtly contrary to this is the effedt of the poor fake of the gold that is met with in great plenty in the 
laws of England, where, in London at lea ft, it is not fands of the rivulets. This bewitching metal brings 
uncommon to fee men in good bufmefs negledting their many in fearch of it, though it is a great doubt whether 
aged and difeafed parents for no better reafon than that they ever return back alive or not. For this reafon the 
the parilh is bound to find them bread. Thefe laws favage Americans are ftill matters of a great part of it, 
have other pernicious confequences ; for they are ob- and continually annoy the Spaniards, 
vioufly fubverfive of induftry as well as morality among Popayan, the capital town of a province of that name 
the lower orders of the people. “ This is a heavy in South America, with a bifnop’s fee, a Spanilh gover- 
charge, but no lefs true than heavy. Fear of want is nor, and where the courts of juftice are held. The inha- 
the only effedlual motive to induftry with the labouring bitants are almoft all Creoles. It is 220 miles north-eaft 
poor : remove that fear, and they ceafe to be induftri- of Quito, W. Long. 75. 55. N. Lat, 2. 35. 
ous. The ruling paffion of thofe who live by bodily POPE, a name which comes from the Gieek word 
labour, is to fave a pittance for their children, and for nar«, and fignifies Father. In the eaft this appellation 
fupporting themfelves in old age. Stimulated by defire is given to all Chriftian priefts ; and in the weft, bi- 
of accompliihing thofe ends, they are frugal and induf- fhops were called by it in ancient times: but now for 

many 
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(a) The prefbytery is by law appointed auditor of the poor’s accounts of the feveral parifhes within its 
bounds; andif they find any difficult cafe occur in the difeharge of this duty, they may lay it before the fynod 
for advice. 

(b) See Sketches ef Man, book ii. fketch 10. where many other arguments equally forcible are urged againft 
ah involuntary poor-rates, and where many ingenious expedients are propofed for gradually abolifhing them where 
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many centuries it has been appropriated to the bifhop cil or conjtjloryi or the management of the public affairs Pope., 
of Rome, whom the Roman Catholics look upon as the of church and flate. They are divided into different *~v— 
common father of all Chriflians. congregations for the more eafy difpatch ofbufinefs ; and 

Much has been faid, much written, and many warm fome of them have the principal offices in thepontifi- 
difputes have been carried on concerning the pope, and cal court, as that of cardinal-vicar—penitentiary—chan, 
the power belonging to him, within thefe two or three cellor—camerlingo or chamberlain—perfect of the figna- 
lafl centuries. We fhall here, without entering into ture of juflice—perfedt of memorials—and fecretary of 
controverfy, lay down diftindtly, from the befl authori- flate. They have the title given them of eminence and 
ty, what the Roman Catholics really believe concerning mojl eminent. But here we confider them principally as 
the pope , after having deferibed the manner of his elec- the perfons entrufled with the choice of the pope. See 
tion ; and we fhall give fome other particulars relating Cardinal. 

to this fubjedt that feem to deferve notice, and are in On the demife of a pope his pontifical feal is imme- 
this country not generally known. diately broken by the chamberlain, and all public bufi- 

All in communion with the h e of Rome unaniraoufly nefs is enterrupted that can be delayed : meffengers are 
hold, that our Saviour Jefus Chrifl conftituted St Peter difpatched to all the Catholic fovereigns to acquaint 
the apoflle chief pallor under himfelf, to watch over his them of the event, that they may take what meafures 
whole flock here on earth, and to preferve the unity of they think proper; and that the cardinals in their do¬ 
it ; giving him the power requifite for thefe ends. They minions, if any there be, may haften to the future elec- 
alfo believe, that our Saviour ordained, that St Peter tion if they choofe to attend; whilfl the w-hole atten- 
fliould have fuccelfors with the like charge and power, tion of the facred cellege is turned to the prefervation. 
to the end of time. Now, as St, Peter relided at Rome, of tranquillity in the city and flate, and to the neceffary 
for many years, and fuffered martyrdom there, they con- preparations for the future eledlion. The cardinal cham- 
fider the bifhops of Rome as his fuccelfors in the dig- bexlain has, during the vacancy of the holy fee, great 
nity and office of the univerfj .1 pallor of the whole Ca- authority; he coins money with his own arms on it, 
thoiic church. There have been fome varieties in the lodges in the pope’s apartments, and is attended by 
manner of choofing the bifhop of Rome in different body-guards. He, and the firfl cardinal bifhop, the 
ages, as alterations may be made in difeipline ; butflill firfl cardinal priefl, and the firfl cardinal deacon, have,, 
the clergy of Rome have juflly had the chief part in during that time, the government almofl entirely in 
that eledlion : and that clergy is now reprefented by, their hands. The body of the deceafed pope is carried 
or in fome manner confifls of, the cardinals , who have to St Peter’s, where funeral fervice is performed for 
for feveral centuries been the foie eledtors of the pope. him with great pomp for nine days, and the cardinals 
Thefe cardinals or principal perfons of the church of attend there every morning. In the mean time, all ne- 
Rome are 70 in number, when the facred college, as it is. cchary preparations for the eledlion are made j and the 
called, is complete. Of thefe fix are cardinal-bifhops, place where they affemble for that purpofe, which is 
the bifhops of Oflia, of Porto, Albano, Sabino, Tufcu- called the conclave, is fitted up in that part of the Vati- 
lum or Frafcati, and Prsenefte or Paleflrina ; which are can palace which is nearefl to St Peter’s church, as this 
the fix fuburbicarian churches ; fifty are cardinal priefls, has long been thought the mofl convenient fituation. 
who have'all titles from parifh churches in Rome ; and Here is formed by partitions of wood a number of cells 
fourteen are cardinal deacons, who have their titles from or chambers equal to the number of cardinals, with a 
churches in Rome oflefs note, called Diaconias or Deacon- fmall diflance between every two, and a broad gallery 
rics. Thefe cardinals are created by the pope when there before them. A number is put on every cell, and 
happen to be vacancies; and l'ometimes he names one fmall papers with correfponding numbers are put into a 
or two only at a time ; but commonly he defers the box : every cardinal, or fome one for him, draws out 
promotion until there be ten or twelve vacancies or one of thefe papers, which determines in what cell he 
more; and then at every fecond fiuch promotion the is to lodge. The cells are lined with cloth ; and there 
emperor, the kings of Spain and France, and of Bri- is a part of each one feparated for the conclavifts or at¬ 
tain, when Catholic, are allowed to prefent one each, tendants, of whom two are allowed to each cardinal, 
to be made cardinal, whom the pope always admits if and three to cardinal princes. They are perfons of 
there be not fome very great and evident objedtion. fome rank, and generally of great confidence ; but they 
Thefe cardinals are commonly promoted from among mull carry in their mailer’s meals, ferve him at table, 
fuch clergymen as have borne offices in the Roman and perform all the offices of a menial lervant. Two 
court; fome are affumed from religious orders; emi- phyficians, two furgeons, an apothecary,, and fome other 
nent ecclefiailics of other countries are likewife often neceffary officers, are chofen for the conclave by the 
honoured with this dignity, as the archbilhops of To- cardinals. 

ledo and Vienna are at prefent cardinal priefls of Rome. On the 10th day after the pope’s death the cardi- 
Sons of fovereign princes have frequently been members nals, who are then at Rome, and in a competent Hate 
of the facred college ; and there ends the diredt line of of health, meet in the chapel of St Peter’s, which is 
the royal family of Stuait. Their diflindlive drefs is called the Gregorian chapel, where a fermon on the 
fcarlet, to fignify that they ought to be ready to ffied choice of a pope is preached to them, and mafs is faid 
their blood for the faith and church, when the defence for invoking the grace of the Holy Ghoft. Then the 
and honour of either require it. They wear a fcarlet cardinals proceed to the conclave in proceffion two by 
cap and hat: the cap is given to them by the pope if two, and take up their abode. When all is properly 
they are at Rome, and is fent to them if they are ab- fettled, the conclave is (hut up, having boxed wheels or 
fen-t;. but the hat is never given but by the pope’s own places of communication in convenient quarters : there 
hand. Thefe cardinals form die pope’s Handing couh- are alfo ffreng guards placed all around. When any 

4 foreign 



Pope, foreign cardinal arrives after the inclofure, the conclave 
v——' j s 0 p ene£ i f or his admtffion. In the beginning every 
cardinal figns a paper, containing an obligation, that if 
he fhal} be railed to the papal chair he will not alienate 
any part of the pontifical dominion ; that he will not be 
prodigal to his relations ; and any other fuch ftipulations 
as may have been fettled in former times or framed for 
that occalion. 

We come now to the election itfelf; and that this 
mull be effectual, two thirds of the cardinals prefent 
mull vote for the fame perfon. As this is often not 
eafily obtained, they fometimes remain whole months in 
the conclave. They meet in the chapel twice every 
day for giving their votes; and the election may be 
effectual by fcrutiny, accejjion, or acclamation. Scru¬ 
tiny is the ordinary method; and cdnfifts in this : every 
cardinal writes his own name on the inner part of a 
piece of paper, and this is folded up and fealed ; on a 
fecond fold of the fame paper a conclavift writes the 
name of the perfon for whom his mailer votes. This, 
according to agreements obferved for feme centuries, 
mud be one of the facred college. On the outer fide 
of the paper is written a fentence at random, which the 
voter mud well remember. Every cardinal, on enter¬ 
ing into the chapel, goes to the altar and puts his paper 
into a large chalice. 

When all are convened, two cardinals number the 
votes ; and if there are more or lefs than the number of 
cardinals prefent, the voting mud be repeated. When 
that is not the cafe, the cardinal appointed for the pur- 
pofe reads the outer fentence, and the name of the car¬ 
dinal under it, fo that each voter hearing his own fen¬ 
tence and the name joined with it, knows that there is 
no miftake. The names of all the cardinals that are 
voted for are taken down in writing, with the number 
' of votes for each; and when it appears that any one 
has two-thirds of the number prefent in his favour the 
eledtion is over: but when this does not happen, the 
Voting papers are all immediately burnt without open- 
ing up the inner part. When feveral trials of coming 
to a conclufion by this method of fcrutiny have been 
made in vain, recourfe is fometimes had to what is call¬ 
ed acccjfion. By it, when a cardinal perceives that one 
‘or very few votes are wanting to any one for whom he 
had not voted at that time, he may fay that he accedes 
to the one who has near the number of votes requifite ; 
and rf his one vote fuffices to make up the two-thirds, 
or if he is followed by a fufficient number of acceders or 
new voters for the faid cardinal, the eledlion is accom¬ 
plished. Laflly, a pope is fometimes eledled by accla¬ 
mation; and that is, when a cardinal, being pretty fure 
that he will be joined by a number fufficient, cries out 
in the open chapel, that fuch an one fiiall be pope. If 
he is fupported properly, the eledtion becomes unani¬ 
mous ; thofe who would perhaps oppofe it forefeeing 
that their oppofition would be fruitless, and rather hurt¬ 
ful to themfelves. It is to be obferved, that the empe¬ 
ror of Germany and the kings of France and Spain 
claim a right nf excluding one cardinal from being pope 
at every election. Hence, when the ambaffador at Rome 
of any of thefc fovereigns perceives that any cardinal, 
difagreeable to his mafter, according to the inftrudtions- 
he has received, is like to be made pope, he demands 
an audience of the conclave, is admitted, and there de¬ 
clares his mailer’s will, which is always attended to for 
Vol. XV. 


the common good. But each of thofe fovereigns Is al- Bcrpfc. 
lowed thus to exclude only one at one time ; and they ' v "' 

unwillingly and feldom put this right in execution. 

When a pope.is chofen in any of the three 'above- 
mentioned ways, the eledtion is immediately announced- 
from the balcony in the front of St Peter’s, homage is 
paid to the new pontiff, and couriers are fent off with 
the news to all parts of Chriftendotti. The pope ap¬ 
points a day for his coronation at St Peter’s, and for 
his taking poffeflion of the patriarchal church of St John 
Lateran ; all which is performed with great folemnity. 

He is addreffed by the expreffion of Holinefs, and mojl 
holy Father. 

Let us now proceed to fee what authority Roman 
Catholics attribute to the pope thus chofen. They be¬ 
lieve, then, that the bilhop of Rome is, tinder Chrift, 
fupreme pallor of the whole church ; and as fuch is not 
only the firft bilhop in order and dignity, but has alfo 
a power andjurifdidtion over all Chriftians, in order to 
preferve unity and purity of faith and moral dodlrine, 
and to maintain order and regularity in all churches. 
Wherefore they hold, that when the pope underftands 
that any error has been broached againft faith or man- 1 
ners, or that any confiderable difference on fuch.fubjedts 
has arifen in any part of Chriftendom, it belongs to him-, 
after due deliberation and confutation, to iflbe out his 
palloral decree, condemning the error, clearing up the 
doubt, and declaring what has been delivered down, and 
what is to be believed. Some Catholic divines are of 
opinion that the pope cannot err, when he thus ad- 
drefies himfelf to all the faithful on matters of dodlrine. 

They well know, that as a private doctor he may fall 
-into miftakes as well as any other man ; but they think, 
that when he teaches the whole church Providence mull 
preferve him from error; and they apprehend, that this 
may be deduced from the promifes of Chrift to St Pe¬ 
ter, and from the writings of the ancient fathers. How¬ 
ever, this infallibility of the pope, even whdh he pro¬ 
nounces in the moft folemn manner, is only an opinion, 
and not an article of Roman Catholic faith. Where¬ 
fore, when he fends for the dodtrinal decrees, the other 
bifhops, who are alfo guardians of the faith in an infe¬ 
rior degree, may, with due refpedt, examine thefe de¬ 
crees ; and if they fee them agree with what has been 
always taught, they either formally fignify their accep¬ 
tance, or they tacitly acquiefce, which, confidering their 
duty, is equivalent to a formal approbation. When the 
acceptation of the generality of the bilhops has been 
obtained, either immediately or after fome mutual cor- 
refpondence and explanation, the decrees of the pope 
thus accepted come to be the fentence of the whole 
church, and are believed to be beyond the poftibility of 
error! 

Sometimes it may happen that the difputes and dif¬ 
ference may be fo great and intricate, that to the end 
it may be feen more clearly what has really been delivered 
down; and to give all poffible fatisfadtion, it may appear 
proper to convene all the bifhops who,can conveniently 
attend to one place, to learn from them more di- 
ftindtly what has been taught and held in their refpec- 
live churches. Roman Catholics believe that it be¬ 
longs to the pope to call filch general councils, and to 
preiide in them in perfon or by his legates. They 
likewife hold, that when the pope has approved the 
decrees of fuch councils concerning faith or manners, 

3 B fuch 




POP [ 378 ] P o P 

fuch decrees are then final, and mull be received as what be receives for various reafons from Catholic coun- Pop<v 
fucli by all Catholics. In all this they believe, that the tries, which is now much reduced, is employed for the “ v “”“ 
particular affiftance of the Holy Ghoft is with the pa- fupport of government, in falaries to the officers of his 
ftors of the church, that fo the gaies of hell may never court, for the education of clergymen, and for the 

prevailagainft her. maintaining of miffionaries in infidel countries. Great 

The fee of Rome, according to Roman Catholics, is fums are particularly expended for the propagation of 
the centre of Catholic unity. All their bifhops com- the Chriftian faith in different parts of Afia, ei'pecially 
municate with the pope, and by his means with one an- in Armenia, Syria, and China. Nor is it much to be 
other, and fo form one body. However diftant their wondered at, if the families, of which the fovereign 
particular churches may be, they all meet at Rome ei- pontiffs happen to have been born, acquire greater 
ther in perfon or by their delegates, or at lead by their riches and lplendor from that connexion. The prince- 
letters. And, according to the difcipline of the latter ly families of Barberini, Borghefe, Chigi, Corfini, Al- 
ages, though they are prefented to the pope for their bani, are examples of this kind : but regulations have- 

office from their refpedtive countries, yet from him they been made in later times to prevent exceffive nepotifm. 

muff receive their bulls of confecration before they can Beyond the limits of his own temporal dominions the 

take poffeffion of their fees. pope has no temporal power or jurifdiftion, excepting 

In matters of church difcipline, the pope, as chief what any nation mny be pleafed to allow him : when 
pallor, not only ought to take care that the canons any thing of that kind has been granted or brought in 
aftually in force be obfervedin all churches, but he may by cuftom, it is evident that it ought not to be taken 
alfo make new canons and regulations when he fees it away ralhly nor without juft reafon. But, as chief 
tieceffary or expedient for the fpiritual benefit of the pallor of the church, he has no right to any temporal 
faithful, according to times and circumllances. But in jurifdiffion over his flock. As fuch, his power is en- 
doing this he mud not infringe the ellabliffied rights or tirely fpiritual, and has no means of coercion originally 
culloms with injury to any perfon ; which if, through or neceffarily connected with it, but only eccleliaftical 
miftake or wrong information, he Ihould ever do, the cenlures. It mud be owned, that the popes, in fome 
perfons who think themfelves aggrieved may remon- ages, fometimes imagining that they could do much 
itrate with refpeft and fue for redrefs. He may efta- good, fometimes by the confent, or even at the defire, 
blilh new epifcopal fees, where there have been none of the fovereigns, and fometimes no doubt out of am- 
before ; and he may alter the limits of former diocefes ; bitious views, have interfered a great deal in the tempo- 
but in fuch alterations he always of courfe confults the, ral affairs ot the different kingdoms of Europe, which 
temporal fovereign, if in communion with him. He has frequently given fcandal and done harm to religion, 
fends pallors to preach the gofpel to all countries where But it is known to thofe moll verfant in hillory, that 
the Catholic religion is not by law eftabliflied ; and to their faults of this kind have been exaggerated, and 
him appeals may be made from all parts of Chriftendom their conduit often mifunderftood ©r mifreprefented. 
in ecclefiallical caufes of great importance. However, in this a Roman Catholic is not obliged to 

The pope may difpenfe with the obfervation of ec- approve what they have done ; nay, without ailing 
cltfialtical canons when there are juft reafons for it, as contrary to his religion, he may judge of them freely, 
may frequently happen ; he may alfo difpenfe with vows and blame them if he think they deferve it; only he 
when they are made with that exprefs or tacit condi- will do it with refpeit and regret. Thus a Roman Ca¬ 
tion (a) that he really may difpenfe with them; he tholic may either apologife, if he think he can do it, 
may alfo on fome occafions declare that obligations for the conduil of Innocent III. in depofing king John 
have really ceafed when that is truly the cafe, from a of England; or, without being guilty of any offence 
great alteration of circumllances : But he can never againft his religion, he may blame the pontiff for what 
grant any difpenfation, to the injury of any third per- he did on that occafion ; becaufe the power of the pope 
fen, and can never allow any one to do what is unjuft, to depofe princes, or to abfolve fubje< 5 ts from their al- 
or to fay what he knows to be falfe, whatever advan- legiance, was never propofed as an article of faith, cr 

tage might be expedled from it. made a term of communion with the church of Rome.. 

The pope is alfo a temporal prince, and poffeffes Some Catholic divines, indeed, efpecially among the Jc- 
conllderable dominions in the middle part of Italy, be- fuits, are univerfally known to have held this extrava- 
fides Avignon, which the French have lately taken from gant and dangerous opinion; but by far the greater 
him, and the duchy of Benevento inclofed within the part of them condemn and abhor it as abfurd and im- 
kingdom of Naples. It is alfo fuppofed that the king- pious: and furely it is but fair and juft to allow them 
dom of Naples and Sicily, and the duchies of Parma to know bell what they themfelves believe. And here, 
and Placentia, are Hill held of him in fief as they were to conclude, we fhall add, that it is very defirable that 
before. His predeceffors have acquired thefe poifeffions Chrillians of all denominations endeavour to underhand 
at different times and on different occafions, by various one another better than they have often done ; and in¬ 
donations, conceffions, treaties, and agreements, in like Head of fuppofing imaginary differences, drive to remove 
manner as has happened with regard to the ellablifh- real ones, for the general good of mankind, for the glorf 
ment of other fovereignties ; and his title to them is of God, and honour of religion; and that all vie with 
like to that of other potentates to their refpeftive pof- one another to excel in juft and charitable fentiments, 
felfions. The revenue arifing from this ellate, and language, and behaviour. 

The, 


(a) Any other man may unqueftionably do the fame when they are made with that exprefs condition. 
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Pope. The reader, Who wifhes to know what can be urged 
“ v " ' for and again!! the fupremacy of pope, and who is 

fitted by his knowledge of ecclefiaftical hiftory to un¬ 
derhand the nature of the queftion at blue, may confult, 
on the one hand, the works of Bellarmine, together 
with a linall traft lately publilhed in Englilh, under the 
title of The Divine Economy of Chrijl in his kingdom or 
Church; and on the other, Barrow’s treatife on the 
Pipe’s Supremacy , together with Chillingworth’s Re¬ 
ligion of Proteflanls, & c. 

Pope (Alexander), a celebrated Englifh poet, was 
defeended from good families, and born the 8th of 
June 1688, at London, where his father was then a 
confiderable merchant. He was taught to read very 
early by an aunt; and learned to write without any af- 
fiftance, by copying printed books. The family being 
of the Romifh religion, he was put, at eight years of 
age, under one Taverner, a prieft, who taught him the 
rudiments of the Latin and Greek tongues together; 
and foon after was fent to a Popilh feminary at Win- 
chefter, from whence he was removed to a fchool at 
Hyde-Park Corner. He difeovered early an inclination 
to verlifying; and the tranflations of Ogilby and San- 
dys from Virgil and Ovid firft falling in his way, they 
were his favourite authors. At twelve he retired with 
his parents to Biufield, in Windfor Foreft; and there 
became acquainted with the writings of Spenfer, Wal¬ 
ler, and Dryden. Dryden ftruck him mod, probably 
becaufe the call of that poet was mod: congenial with 
his own; and therefore he not only ftudied his works 
intenfely, but ever after mentioned him with a kind of 
rapturous veneration. He once obtained a fight of him 
at a coffee-houfe, but never was known to him : a mis¬ 
fortune which he laments in thefe fhort but expreffive 
words, Virgilium tanlum vidi. Though Pope had been, 
under more tutors than one, yet it feems they were fo 
infufficient for the purpofe of teaching, that he had learn- 
ed very little from them: fo that, bein^ obliged afterwards 
to begin all over again, he may jullly be co .fideredas one 
of the uuToJ'iJ'dKToi or felf-taught. At fifteen he had ac¬ 
quired a readinefs in the two learned languages ; to 
which he foon after added the French and Italian. He 
had already fcribbled a great deal of poetry in various 
ways; and this year fet about an epic poem called Al- 
tander. He long after communicated it to Atterbury, 
with a declared intention to burn it ; and that friend 
concurred with him: “Though (adds he) I would 
have interceded for the firft page, and put it, with your 
leave, among my curiofities.” What the poet himfelf 
obferves upon thefe early pieces is agreeable enough; 
and (hows, that though at firft a little intoxicated with 
the waters of Helicon, he afterwards arrived to great 
fobriety of thinking. “I confefs (fays he) there was 
a time when I w.is in love with myfelf; ar d my firft 
productions where the children of Self-love upon Inno¬ 
cence. I had made an epic poem, and panegyrics on 
all the princes ; and I thought myfelf the greateft ge¬ 
nius that ever was. I cannot but regret thefe delight¬ 
ful vifions of my childhood, which like the fine colours 
we fee when our eyes are (hut, are vanifhed for ever.” 
His paftorals, begun in 1704, firft introduced him to 
the wits of the time ; among which were Wycherly and 
Walih. This laft gentleman proved a fincere friend to 
him? and foon dtfeerning that his talent lay, not fo 
much in linking oat new thoughts of his own, as in 


improving thofe of other men, and in an eafy verfifica- Pope 
tion, told him, among other things, that there was one 
way left open for him to excel his predeceftors in, which 
was correftnefs : obferving, that though we had feve- 
ral great poets, yet none of them were corvecc. P^pe 
took the hint, and turned it to good account; for no 
doubt the diftinguifhing harmony of his numbers was 
in a great meafure owing to it. The fame year, 170.}, 
he wrote the firft part of his Windfor Foreft, though 
the whole was not publilhed till 1710. In 1708, he 
wrote the Eifay on Criticifm : which production was 
juftly efteemed a mafterpiece in its kind, and (howed 
not only the peculiar turn of his talents, but that thofe 
talents, young as he was, were ripened into perfection. 

He was not yet twenty years old ; and yet the matu¬ 
rity of judgment, the knowledge of the world, and the 
penetration into human nature, difplayed in that piece, 
were fuch as would have done honour to the greateft 
abilities and experience. But whatever may be the 
merit of the Effay on Criticifm, it was ftill furpaffed, 
in a poetical view, by the Rape of the Lock, firtl com¬ 
pletely publilhed in 1712. The former excelled in the 
didaCtic way, for which he was peculiarly formed; a clear 
head, ftrong fenfe, and a found judgment, being his cha- 
raCteriftical qualities ; but it is the creative power of the 
imagination that conftitutes what is properly called a 
poet; and therefore it is in the Rape of the Lock that 
Pope principally appears one, there being more vis 
tmaginandi difplayed iu this poem than perhaps in all 
his other works put together. In 1713, he gave out 
propofals for publifhing a tranflation of Homer’s Iliad, 
by fubfeription ; in which all parties concurred fo hear¬ 
tily, that he acquired a confiderable fortune by it. 

The fubfeription amounted to 6000 1 . belides 1200 1 . 
which Lintot the bookfeller gave him for the copy. 

Pope’s finances being now in good condition, he pur- 
chafed a houfe at Twickenham, whither he removed 
with his father and mother in 1715: where the for¬ 
mer died about two years after. As he was a Papift, 
he could not purchafe, nor put his money to intereft 
on real fecurity ; and as he adhered to the caufe of 
King James, he made it a point of confcience not to 
lend it to the new government; fo that, though he was 
worth near 20,0001. when he laid afide bufinefs, yet, li¬ 
ving afterwards upon the quick (lock, he left but a (len¬ 
der fubfiftance to his family. Our poet, however, did not 
fail to improve it to the utmoft : he had already acqui¬ 
red much by his publications, and he was all attention 
to acquire more. In 1717, he publilhed a collection 
of all he had printed feparately 5 and proceeded to give 
a new edition of Shakefpeare; which, being publilhed 
in 1721, difeovered that he had confulted his fortune 
more than his fame in that undertaking. The Iliad 
being finilhed, he engaged upon the like footing to 
undertake the Odyffey. Mr Broome and Mr Fenton 
did part of it, and received 500I. of Mr Pope for their 
labours. It was publilhed in the fame manner, and on 
the fame conditions to Lintot; excepting that, inftead 
of 1200I. he had but 600I. for the copy. This work 
being finifned in 1725, he was afterwards employed 
with Swift and Arbuthnot in printing fome volumes 
of Mifcellanies. About this time he narrowly efcaped 
lofing his life, as he was returning home in a friend’s 
chariot; which, on palling a bridge, happened to be 
overturned, and thrown with the herfes into the river-. 

3 B 2 The 



POP f 3 §p ] POP 


The glaffes were up, and he was not able to treat them r 
' v fo that he had immediately been drowned, if the po- 
ftillion had not broke them, and dragged him out to 
the bank. A fragment of the glafs, however, cut him 
fo defperately, that he ever after loft the ufe of two of 
his fingers. In 1727 his Dunciad appeared in Ireland; 
and the year after in England, with notes by Swift, 
under the name of Scriblerus . This edition was pre- 
fented to the king and queen by Sir Robert Walpole ; 
■who, probably about this time, offered to procure Pope 
a penfion, which however he refufed, as he had for¬ 
merly done a propofal of the fame kind made him by 
Lord Halifax. He greatly cultivated the fpirit of in¬ 
dependency ; and “ Unplac’d, unpenfion’d, no man’s 
heir or flave,” was frequently bis boaft. He fome- 
xvhere obferves, that the life of an author is a ftate of 
warfare: he has fhown himfelf a complete general in 
this way of warring. He bore the infults and injuries 
of his enemies long; but at length, in the Dunciad, 
made an abfolutely univerfal daughter of them : for 
even Cibber, who afterwards advanced to be the hero 
©fit, could not forbear owning, that nothing was ever 
more perfect and finilhed in its kind than this poem. 
In 1729, by the advice of Lord Bolingbroke, he turn¬ 
ed his pen to fubjedts of morality ; and accordingly 
we'find him, with the affiftance of that noble friend, 
who furniftied him with the materials, at work this year 
upon the Elfay on Man. The following extract of a 
letter to Swift difcovers the reafon of his Lordftiip’s 
advice : “ Bid him (fays Bolingbroke) talk to you of 
the work he is about, I hope in good earneft ; it is a 
fine one, and will be, in his hands, ail original. His 
foie complaint js, that he finds it too eafy in the exe¬ 
cution. This flatters his lazinefs : it flatters my judge¬ 
ment ; who always thought, that, univerfal as his ta¬ 
lents are, this is eminently and peculiarly his, above all 
Ae writers I know, living or dead ; I do not except 
Horace.” Pope tells the dean in the next letter, that 
c< the work Lord Bolingbroke fpeaks of with fuch 
abundant partiality, is a fyftem of ethics, in the Ho- 
ratian way.” In purfuing the fame defign, he wrote 
his Ethic Epiftles : the fourth of which, upon Tafte, 
giving great offence, as he was fuppofed to ridicule the 
duke of Chandos under the character of Timon, is 
faid to have put him upon writing fatires, which he 
continued till 1739. He ventured to attack perfons of 
the higheft rank, and fet no bounds to his fatirical 
rage. A genuine colledfion of bis letters was publifh- 
ed in 1737. In 1738, a French tranflation of the 
Elfay on Man, by the Abbe Refnel, was printed at 
Paris ; and Mr Croufaz, a German profeffor,animadver¬ 
ted upon this fyftem of ethics, which he reprefented as 
nothing elfe but a fyftem of naturalifm. Mr Warburton, 
afterwards bifhop of Gloucefter, wrote a commentary 
upon the Effay; in which he defends it againft Crou- 
&z, whofe objections he fuppOfes owing to the faulti- 
nefs of the Abbe Refnel’s tranflation. The poem was 
fepubhftied in 1740, with the commentary. Our au¬ 
thor now added a fourth book to the Dnnciad, which 
-toas firft printed feparately in 1742 : but the year af¬ 
ter, the whole poem came out together, as a fpecimen 
of a more cor reft edition of his works. He had made 
fbme progrefs in that defign, but did not live to com¬ 
plete it. He had all his life long been fubjedt to the 
head achy and that complaint, which he derived from 


his' mother, was now greatly increafed by a dropfy in Pope, 
his breaft, under which he expired the 30th of May ~ —v ™“ 
1744, in the 56th year of his age. In his will, dated 
December 12. 1743, Mifs Blount, a lady to whom he 
was always devoted, was made his heir during her life: 
and among other legacies, he bequeathed to Mr War- 
burton the property of all fuch of his works, already 
printed, as he had written, or fhould write commenta¬ 
ries upon, and which had not otherwife been difpofed of 
or alienated ; with this condition, that they were, pub- 
lifhed without future alterations. In difcharge of this 
truft, that gentleman gave a complete edition of all Mr 
Pope’s works, 1751, in 9 vols, 8vo. A work, enti¬ 
tled, An EJfay en the Writings and Genius of Pefe, by 
Mr Warton, 2 vols 8vo, will be read with pleafure by 
tliofe who defire to know more of the perfon, charac¬ 
ter, and writings of this excellent poet. Lord Orrery’s 
account of him is very flattering : “ If we may judge 
of him by his works (fays this noble author), his chief 
aim was to be efteemed a man of virtue. His letters 
are written in that ftyle ; his laft volumes are all of the 
moral kind; be has avoided trifles, and confequently 
has efcaped a rock which has proved very injurious to 
Swift’s reputation. He has given his imagination full 
fcope, and yet has preferved a perpetual guard upon 
his condudt. The conftitufion of his body and mind 
might really incline him to the habits of caution and re- 
ferve. The treatment which he met with afterwards, 
from an innumerable tribe of adverfaries, confirmed this 
habit; and made him flower than the dean in pronoun¬ 
cing his judgment upon perfons and things. His profe- 
writings are little lefs harmonious than his verfe ; and 
his voice, in common converfation was fo naturally mu- 
fical, that I remember honeft Tom Southern ufed to 
call him the little nightingale. His manners were deli¬ 
cate, eafy, and engaging; and he treated his friend* 
with a politenefs that charmed, and a generofity that 
was much to his honour. Every gueft was made happy 
within his doors ; pleafure dwelt under his roof, and 
elegance prefided at his table.” , 

Yet, from Dr-Johnfon’s account of his domeffic ha^ 
bits, we have reafon to doubt the latter part of this- 
character. His parfimony (he informs us) appeared 
in very petty matters, fuch as writing his compofitions 
on the backs of letters, or-in a niggardly reception of 
his friends, and a fcantinefs of entertainment—as the 
fetting a Angle pint on the table to two friends, when,, 
haying himfelf taken two fmall glaffes, he would retire, 
faying, I leave you to your wine. He fometimes.,, 
however, the Dodter acknowledges, made a fplendid 
dinner ; but this happened feldom. He was very full 
of his fortune, and frequently ridiculed poverty ; and. 
he feems to have been of an opinion not very uncom¬ 
mon in the world, that to want money is to want every¬ 
thing. He was almoft equally proud of his connedlioi* 
with the great, apd often boafted that he obtained their 
notice by no meannefs or fervility. This admiration of 1 
the great increafed in the advance of life; yet we milt 
acknowledge, that he could derive but little hbno'ur 
from the notice of Cobham, Burlingtdh, or Boling- 
broke-. 

By natural deformity, or accidental diftortion, his. 
vital fundlions were ifo much difordered, that his life 
was a long difeafe ; and from this caufe arofe many of 
his peculiarities and weakneffes. He Hood conftantly- 
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Pope, in need of female attendance; and to avoid cold, of known, and by a large part of Cbriftendcm, are now 

—— which lie was very fenfible, he wore a far doubler un- treated with contempt and mockery. The Reforma- 

der his flint, &c. The indulgence and accommodation tion gave a great blow to his fpiritual power; and the 
which his iicknefs required, had taught him all the un- French revolution has leifened it ftill more. His tem- 
pleafing and unfocial qualities of a valetudinary man.— poral dominions, however, ftill continue much the fame ; 
When he wanted to fleep, he nodded in company ; and though how long this may be the cafe, confidering how 
once llumbered at his own table when the prince of much he hath loll, and is daily lofing, of his ghoftly em- 
Walcs was talking of poetry. He was extremely trou- pire, and the veneration in which he was formerly held, 

blefome to fuch of his friends as a Iked him out, which it is difficult to fay. See Pope, p. 378. col. 1.—The 

many of them frequently did, and plagued the fervants Campania of Rome is under the pope’s immediate go- 
btyond defeription. His love of eating is another fault vernment; but the other provinces are governed by 
to which he is faid to have fallen a facrifice. In all legates and vice legates, and there is a commander in 
his intercourfe with mankind, he had great delight in chief of the pope’s forces in every province. The pope 
artifice, and endeavoured to attain all his purpoies by is chofen by the cardinals in the conclave : See this- 
•indireft and unfufpefted methods. particularly deferibed under Pope. The pope holds 

In familiar couverfation it is faid he never excelled; a confiftory of cardinals on ecclefiaftical affairs; but 
and he was fo fretful and fo eafily difpleafed, that he the cardinals do not meddle with his civil govern- 

•would fometimes leave Lord Oxford’s filently without merit. The pope’s chief minilter is the cardinal- 

any apparent reafon, and was to be courted back by patron, ufually his nephew, who amaffes an immenfe 
more letters and meffages than the fervants were willing eftate, if the reign be of any long duration. The cardi- 
to carry. rial that is chofeir pope mult generally be an Italian, and. 

Dr Johnfon alfo gives a view of the intelleftunl cha- at leaft 55 years of age. The fpiritual power of the 
rafter of Pope, and draws a parallel between Dryden pope, though far fhort of what it was before the Re- 
and him. For particulars, however, we rrpjft refer cur formation, is ftill confiderable. It is computed that 
readers to Johnfon’s Lives of the Poets. the monks and regular clergy, who are abfolutely at 

Pope’s Dominions, or Ecclefiafical States, a country his devotion, do not amount to lefs than 2,000,000 
©f Italy, bounded on the north by the gulph of Venice of people, difperfed through all the Roman Catholic 
and the Venetian dominions, on the fouth by the Me- countries, to affert his fupremacy over princes, and 
diterranean, on the eaft by the kingdom of Naples and promote the intereft of the church. The revenues of 

the Adriatic, and on the weft by Tufcany and Mode- thefe monks do not fall fhort of L. 20,000,000 Ster¬ 

na. It is 400 miles long on the coaft of the Adriatic ling, befides the cafual profits arifing from offer- 
from Naples to the Venetian territory. It is but nar- ings, and the people’s bounty to the church, who are 
row, however, from north to fouth, not being more taught that their falvation depends on this kind of be- 
than 80 miles 'fcroad from the gulph of Venice to the nevolence. 

- Tufcanfea. The pope’s revenues, as a temporal prince, may a- 

The foil, in general, of the pope’s dominirns is very mount to about L. 1,coo,boo Sterling per annum, ari- 
fertile, but ill cultivated ; and there are many fens and fing chiefly from the monopoly of corn, the duties on 
marflry grounds which are very prejudicial to the air. wine and ether provifions. Over and above thefe, vafe 
That the lands are badly cultivated and inhabited, the fums are continually flowing into the papal treafnry from 
air bad, aiH the inhabitants poor, idle, lazy, and all the Roman Catholic countries, for difpenfations, in- 
groftly fuperftitious, is owing to a variety of caufes. dulgences, canonizations, annates, the pallia, and inve- 
With refpeft to the accommodations of life, this country* ftitures of archbifhops, bifhops, &c. 
is but in a very indifferent condition; for,notwithftanding The pope has a confiderable body of regular forces, 
the fertility of its foil, its advantageous fituation for traf- well clothed and paid; but his fleet confifts only of a 
fie, the large fums fpent in it by travellers, or remitted few galleys. Flislife-guards are 40 Switzers, 75 cuiraf- 
to it from foreign countries, and its having, for its ruler, Tiers, and as many light horfe. Since the beginning of 
the fuccelforof St Peter, the prince of theapoftles, and this war, we are told, he has likewife had a guard of 
the vicar of Jefus Chrift ; yet it is poor and thin of in- Englifh horfe. 

habitants, ill cultivated, and without trade and manu- POPERY, in ecclefiaftical hiftory, comprehends the- 
faftures. This is partly owing'to the great number religious doftrines and praftices adopted and main- 
of holidays, of fturdy beggars called pilgrims, and of tained by the church of Rome. The following fummary, 
hofpi a’s and convents, with the amazing but perhaps ufe- extrafted chiefly from the decrees of the council of 
lefs wealth of churches and convents, and the inquifition: Trent, continued under Paul III. Julius III. and Pius 
but the chief caufe is the feverity of the government, IV. from the year 1545 to 1563, by fucceftive feflions, 
and the grievious exaftions and hardfhips to which the and the creed of pope Pius IV. fubjoined to it, and 
fubjefts are expofed. The legates, though moftly cler- bearing date November 1564, may not be unacceptable 
gymen, whofe thoughts Ihould be chiefly employed a- to the reader. One of the fundamental tenets, ftre- 
bout laying up treafures in heaven, and who ought to nuoufly maintained by popifh writers, is the infallibi- 
fet an example to the laity of difintereftednefs and a iity of the church of Rome; though they are not- 
contempt of this world, too often, it is faid, fcruple no agreed whether this privilege belongs to the pope or ?. 
kind of rapacioufnefs : even the holy father himfelf, and general council, or to both united;. but they pretend 
the cardinals, frequently make the enriching of their ne- that an infallible living judge is abfolutely neceffary to 
phews and other relations, and the aggrandizing their determine controverfles, and to iecure peace in the- 
families, too much the bufinefs of their lives. Theexten- Chriftian church. However, Proteftants' allege, that 
five claims and great pretenfions of the. pope, are well the claim of infallibility in any church is not juftifiecl: 
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Pop ery, by the authority of Scripture; much lefs does it per- 
"”~ v tain to the church of Rome; and that it is inconfiftent 
with the nature of religion, and the perfonai obliga¬ 
tions of its profeffors ; and that it has proved ineffec¬ 
tual to the end for which it is fuppofed to be granted, 
fince popes and councils have disagreed in matters of 
importance, and they have been incapable, with the ad¬ 
vantage of this pretended infallibility, of maintaining 
union and peace. 

Another effential article of the popifh creed is the 
fupremacy of the pope, or his fovereign power over the 
univerfal church. See Pope. 

Farther, thedo&rine of the feven facraments is a pe¬ 
culiar and diftinguifhing do&rine of the church of Rome: 
thefe are baptifm, confirmation, the eucharift, penance, 
extreme unftion, orders, and matrimony. 

The council of Trent (feff. 7. can. 1.) pronounces 
an anathema on thofe who fay, that the facraments are 
more or fewer than feven, or that any one of the above 
number is not truly and properly a facrament. And 
yet it does not appear that they amounted to this num¬ 
ber before the 12th century, when Hugo de St Vic- 
tore and Peter Lombard, about the year 1144, taught 
that there were feven facraments. The council of 
Florence, held in 1438, was the firft council that de¬ 
termined this number. Thefe facraments confer grace, 
^according to the decree of the council of Trent (fef. 
7. can. 8.) ex opere opcrato, by the mere adm ini fixation 
of them: three of them, viz* baptifm, confirmation, 
and orders, are faid (can. 9.) to imprefs an indelible 
character, fo that they cannot be repeated without fa- 
crilege; and the efficacy of every facrament depends 
on the intention of the prieft by whom it is admini- 
ftered (can. 11.) Pope Pius exprefsly enjoins, that 
all thefe facraments fhould be adminiftered according 
to the received and approved rites of the Catholic 
church. With regard to the eucharift in particular, we 
may here obferve, that the church of Rome holds the 
doctrine of tranfubftantiation ; the neceffity of paying 
divine worffiip to Chrift under the form of the confe- 
crated bread, or boft; the propitiatory facrifice of the 
®afs, according to their ideas of which Chrift is truly and 
properly offered as a facrifice as often as the prieft fays 
mafs ; it pradlifes likevvife folitary mafs, in which the 
prieft alone, whoconfecrates, communicates, and allows 
communion only in one kind, viz. the bread, to the lai¬ 
ty. Seif. 14. 

The doctrine of merits is another diftinguifhing te- 
het of popery; with regard to which the council of 
Trent has exprefsly decreed (feff. 6. can. 32.) that the 
good works ofjuftiRed perfons are truly meritorious; 
deferving not only an increafe of grace, but eternal 
life, and an increafe of glory; and it has anathema¬ 
tized all who deny this dodlrine. Of the fame kind is 
the dodfrine of fatisfadlions; which fuppofes that pe¬ 
nitents may truly fatisfy, by the afilidtions they en¬ 
dure under the difpenfations of Providence, or by vo¬ 
luntary penances to which they fubmit, for the tempo¬ 
ral penalties of fin, to which they are fubjedt, even af¬ 
ter the remiffion of their eternal punifhment. Seff. 6. 
can 3P. and feff. 14. can. 8. and 9. In this connec¬ 
tion we may mention the popifh diftindtion of venial 
and mortal fins : the greateft evils arifing from the for¬ 
mer are the temporary pains of purgatory ; but no man, 
it is faid, can obtain the pardon of the latter without 


confeffing to a prieft, and performing the penances which 
he impoles. 

The council of Trent (feff. 14. can. 1.) has exprefs¬ 
ly decreed, that every one is accurfed, who lhall af¬ 
firm that penance is not truly and properly a facra¬ 
ment, inftituted by Chrift in the univerfal church, for 
reconciling thofe Chriftians to the divine majefty, who 
have fallen into fin after baptifm : and this facrament, 
it is declared, confifts of two parts, the matter and the 
form; the matter is the adt of the penitent, including 
contrition, confeffion, and fatisfadlkm; the form of it 
is the adt of abfolation on the part of the prieft. Ac¬ 
cordingly it is enjoined, that it is the duty of every 
man, who hath fallen after baptifm, to cortfefs his fins 
once a year, at leaft, to a prieft: that this confeffion 
is to be fecret; for public confeffion is neither com¬ 
manded nor expedient: and that it muft be exadt and 
particular, including every kind and adt of fin, with 
all the circumftances attending it. When the penitent 
has fo done, the prieft pronounces an abfolation ; which 
is not conditional or declarative only, but abfolute and 
judicial. This fecret, or auricular confeffion, was firft 
decreed and eftabliihed in the fourth council of Late* 
ran, under Innocent III. in 1215, (cap. 21.) And 
the decree of this council was afterwards confirmed 
and enlarged in the council of Florence, and in that 
of Trent; which ordains, that confeffion was inftituted 
by Chrift, that by the law of God it is neceffary to fal- 
vation, and that it has been always pradfifed in tht 
Chriftian church. As for the penances impofed on 
the penitent by way of fatisfadlion, they have been 
commonly the repetition of certain forms of devotion, 
as pater-nofters, or ave-marias, the payment of ftipu- 
lated firms, pilgrimages, fafts, or vapious fpecies of 
corporal difeipline. But the moft formidable penance, 
in the eftimation of many who have belonged to the 
Romifh communion, has been the temporary pains of 
purgatory. But under all the penalties which are 
infhdted or threatened in the Romifh church, it has 
provided relief by its indulgences, and by its prayers 
or maffes for the dead, performed profeffedly for re¬ 
lieving and refeuing the fouls that are detained in pur¬ 
gatory. 

Another article that has been long authoritatively 
enjoined and obferved in the church of Rome, is the 
celibacy of her clergy. This was firft enjoined at 
Rome by Gregory VII. about the year 1074, and 
eftabliihed in England by Anfelm archbifhop of Can¬ 
terbury about the year 1175; though his predeceffor 
Lanfranc had impofed it upon the prebendaries and 
clergy that lived in towns. And though the council 
of Trent was repeatedly petitioned by feveral princes 
and ftates to aboliffi this reftraint, the obligation of ce¬ 
libacy was rather eftabliffied than relaxed by this coun¬ 
cil ; for they decreed,, that marriage contradled after 
a vow of continence, is neither lawful nor valid; and 
thus deprived the church of the poffibilily of ever re- 
ftoring marriage to the clergy. Fpr if marriage, after 
a vow, be in itl'elf unlawful, the greateft authority up¬ 
on earth cannot difpenfe with it, nor permit marriage to 
the clergy, who have axeady vowed continence. 

To the dodhines and pradtices above recited may 
be farther added the worfhip of images, of which Pro- 
teftants accufe the Papifts. But to this accufation the 
Papift replies, that he keeps images by him to preferve 
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in his mind the memory of the pcrfons reprefented by 
them ; as people are wont to preferve the memory of 
their dcceafed friends by keeping their pictures. He 
is taught (he fays) to ufe them l'o as to call his eyes 
upon the piflures or images, and thence to raife his 
heart to the things reprefented, and there to employ it 
in meditation, love, and thankfgiving, delire of imita¬ 
tion, See. as the objedt requires. 

Thefe picture > or images have this advantage, that 
they inform the mind by one glance of what in reading 
might requiie a whole chapter. There being no other 
difference between them, than that reading reprefents 
leifurely and by degrees; and a picture, all at once. 
Hence he finds a convenience in faying his prayers with 
fome devout pictures before him, he being no fooner 
dillratod, but the fight of thefe recals his wandering 
thoughts to the right objedt; and as certainly brings 
fomething good into his mind, as an immodeft pidture 
difturbs his heart with filthy thoughts. And becaufe 
he is fenfible that thefe holy pitores and images repre- 
lent and bring to his mind fuch objedts as in his heart 
he loves, honours, and venerates; he cannot but upon 
that account love, honour, and refpedt, the images them- 
felves. 

The council of Trent likewife decreed, that all bi- 
fliops and paftors who have the cure of fouls, do dili¬ 
gently inftrudt their flocks, that it is good and profitable 
to difire the intercefiion of faints reigning with Ghrifi in 
heaven. And this decree the Papifts endeavour to de¬ 
fend by the following obfervations. They confefs that 
we have but one Mediator of redemption; but affirm 
that it is acceptable to God that we fhould have many 
mediators of intercefiion. Mofes (fay they) was fuch 
a mediator for the Ifraelites; Job for his three friends ; 
Stephen for his perfecutors. The Romans- were thus 
defired by St Paul to be his mediators ; fo were the Co¬ 
rinthians, fo the Ephefians, Ep. ad Rom. Cor. Eph.fo 
almoft every lick man defires the congregation to be his 
mediators, by remembering him in their prayers. And 
fo the Papift defires the blefied in heaven to be his me¬ 
diators ; that is, that they would pray to God for him. 
But between thefe living and dead mediators there is 
no fimilarity: the living mediator is prefent, and cer¬ 
tainly hears the requeft of thofe who defire him to in¬ 
tercede for them ; the dead mediator is as certainly ab- 
fent, and cannot poffibly hear the requefts of all thofe 
who at the fame inftant may be begging him to intercede 
for them, unlefs he be pofleffed of the divine attribute 
of omniprefence ; and he who gives that attribute to any 
creature is unquestionably guilty of idolatry. And as 
this decree is contrary to one of the firft principles of 
natural religion, fo does it receive no countenance from 
Scripture, or any Chriftian writer of the three firft cen¬ 
turies. Other pra&ices peculiar to the Papifts are die 
religious honour and refpeft that they pay to facred 
relicks; by which they underhand not only the bodies 
and parts of the bodies of the faints, but any of thofe 
things that appertained to them, and which they 
touched; and the celebration of divine fervice in an 
unknown tongue: to which purpofe the council of 
Trent hath denounced an anathema on any one who 
fhall fay that mafs ought to be celebrated only in the 
vulgar tongue ; fell. 25. and felf. 22. can. 9. Though 
the council of Lateran under Innocent III. in 1215 
(can. 9.) had exprefsly decreed, that becaufe in many 


parts within the fame city and diocefe there are many 
people of different manners and rites mixed together, 
but of one faith, the bi(hops of fuch cities or dioeefes 
fhould provide fit men for celebrating divine offices, act 
cording to the diverfity of tongues and rites, and for ad- 
miniftering the facraments. 

We fhall only add, that the church of Rome main¬ 
tains, that unwritten traditions ought to be added 
to the holy Scriptures, in order to fupply their defeift, 
and to be regarded as of equal authority; that the books 
of the Apocrypha are canonical ferinture ; that the vul- 
gate edition of the Bible is to be deemed authentic ; 
and that the Scripcures are to be received and interpret¬ 
ed according to that fenfe which the holy mother 
church, to whom it belongs to judge of the true fenfe, 
hath held, and doth hold, and according to the unani¬ 
mous confent of the fathers. 

Such are tire principal and diftinguifhing dotoines 
of Popery, moft of which have received the lancftiorv 
of the council of Trent, and that of the creed of pope 
Pius IV. which is received, profeifed, and fworn to by 
every one who enters into holy orders in the church 
of Rome; and at the clofe of this creed, we are told 
that the faith contained in it is fo abfolutely and in- 
difpenfably neceflary, that no man can be faved with¬ 
out it. 

Many of the doftrines of Popery were relaxed, and 
very favourably interpreted by M. de Meaux, bifhop 
of Condom, in his Expofition of the Dotoine of the 
Catholic Church, firft printed in the year 1671 : but 
this edition, which was charged with perverting, in 
endeavouring to palliate, the dotoine of the church, 
was cenfured by the dodtors of the Sorbonne, and ac¬ 
tually fuppreffed; nor does it appear that they ever 
teftified their approbation in the ufual form of fubfe- 
quent and .altered editions. It lias, however, been late¬ 
ly publifhed in Englaud ; by a clergyman of the Ro T 
mifti church, whofe integrity, piety, and benevolence, 
would do honour to any communion. 

POPHAM (Sir John), lord chief juftice of the 
common pleas in the reign of Queen Elizabeth, was 
the eldeft Ion of Edward Popham, Efq; of Huntworth 
in Sornerfetfhire, and born in the year 1531. He was 
fome time a ftudent of Baliol college in Oxford; “be¬ 
ing then (fays Ant. Wood) given at leifure hours 
to many fports and exercifes.” After quitting the 
univerfitv, he fixed in the Middle Temple ; where, du¬ 
ring his noviciate, he is faid to have indulged in that 
kind of diflipation to which youth and a vigorous con- 
ftitution more naturally incline than to the ftudy of 
volumnious reports: but, fatiated at length with what 
are called the plcafures of the town, he applied fedu- 
loufly to the ftudy of his profeffion, was called to the 
bar, and in 1568 became fummer or autumn reader. 
He was foon after made ferjeant at law, and folicitor. 
general in *579. In 1581, he was appointed attor¬ 
ney-general, and treafurer of the Middle temple. In 
1592, he was made lord chief juftice of the king’s 
bench, and the fame year received the honour of 
knighthood. In the year 1601, his lordfhip was one 
of the council detained by the unfortunate earl of Ef- 
fex, when he formed the ridiculous project of defend¬ 
ing himfelf in his houfe: and, on the earl’s trial, he 
gave evidence againft him relative to their detention. 
He died in the year 1607, aged 76;. and was buried 
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Poplar In the fouth aifle of the church at Wellington in So- 
II meifetfhire, w here he generally refided as often as it 
°^‘ B8 * was in his power to retire. He was thought fome- 
whatfevere in the execution of the law again ft capital 
offenders : but his feverity had the happy effeft of re¬ 
ducing the nyunber of highway robbers. He wrote, 
i- Reports and cafes adjudged in the time of Queen 
' Elizabeth. 2. Refolutions and judgments upon cafes 
and matters agitated in all the courts at Weftminfter 
in the latter end of Queen Elizabeth’s reign. 

POPLAR, in botany. See Populus. 

POPLITJEUS, in anatomy, a fmall mufcle obliquely 
pyramidal, fituated under the ham. See Anatomy, 
stable of the Mufcles. 

' POPPY, in botany. See Opium and Papaver.. 

POPULAR, fomething that relates to the common 
people. 

POPULATION, means the ftate of a country with 
refpetft to the number of people. See Bills of Mortality 
and PoLiTiCAL-Artthmettc. 

The queftion concerning the number of men exifting 
Upon earth, has been varioufly determined by different 
writers. Riccioli ftates the population of the globe at 
iooo millions, Voffius at 500 ; the Journalifts of Tre- 
youx at 720; and the editor (Xavier de Feller) of the 
fmall Geographical Dictionary of Vofgien, reprinted 
at Paris in 1778, at 370 millions. This laft eftimate 
is perhaps t6o low, although the writer profefles to 
have taken confiderable pains to afcertain the point 
with as much accuracy as the nature of the fubject will 
admit. It may, perhaps, not be deemed unworthy the 
attention of the curious ipeculatift to Obferve, that af- 
fuming the more prbbable ftatement of the learned Je- 
fuits of Trevoux, and that the world has exifted about 
6006 years in its prefent ftate of population, then the 
whole number of perfons who have ever exifted upon 
earth fince the days of Adam amounts Only to about 
one hundred |nd thirty thoufand millions ; becaufe 
720,000,000X182 (the number of generations in 6006 
years) ~ 131,040,000,000. See*on this fubjeCt the au¬ 
thors abovementioned, as likewife Beaufobre’s Etude de 
la Politique. 

With regard to the population of England, the rea¬ 
der may confult, together with our article Political- 
Aritbneiic , An inquiry into the prefent State of Popu¬ 
lation, &c. by W. Wales, F. R. S. and Mr Hewlett’s 
Examination of Dr Price’s Effay, on the fame fub- 
jeft. 

POPULUS, the Poplar : A genus of the o&andria 
order, belonging to the dicecia clafs of plants ; and in the 
natural method ranking under the 50th order, Amen- 
tacea. The calyx of the amentum is a lacerated, ob¬ 
long, and fquamous leaf; the corolla is turbinated, ob¬ 
lique, and entire. The female has the calyx of the a- 
tnentum and corolla the fame as in the male ; the ftigma 
is quadrifid; the capfule bilocular, with many pappous 
Leeds. 

The poplar, one of the moft beautiful of the aquatic 
trees, has frequently been introduced into the poetical 
deferiptions ofthe ancients; as by Virgil, Eel. vii. 66. 
ix. 41. Georg, ii. 66. iv. 511. JEn. viii, 31. 276. by 
Ovid, Amom. Partd. 27. by Horace, Carm. ii. 3. and by 
Catulus, Niipt. Pil. et Thet. 290. &c. &c. 

Species. 1. The alba, or abele-tree, grows natural¬ 
ly in the temperate parts of Europe. Its leaves are 
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large, and divided into three, four, or five lobes, indent- Popnlo#- 

ed on their edges, of a very dark colour on their up- 1 -v—■** 

per fide, but very white and downy on the under fide ; * 

Handing upon footftalks an inch long. The young 
branches have a purple bark, and are covered with 
a white down j but the bark of the Item and older 
branches is grey. In the beginning of April, the 
male flowers or catkins appear, which are cylindrical, 
and about three inches long. About a week after 
come out the female flowers or catkins, which have 
no ftamina like thofe of the male. Soon after thefe 
come out, the male catkins fall off; and in five or fix 
weeks after the female flowers will have ripe feeds in- 
clofed in a hairy covering. The catkins will then drop, 
and the feeds be wafted by the winds to a great di» 
fiance. 2. The major, or white poplar, has its leaves 
rounder than the firft, and not much above half their 
fize : they are indented on their edges, and are downy 
on their under fide, but not fo white as thofe of the 
former, nor are their upper furfaces of fuch a deep 
green colour. 3. The nigra, or black poplar, has oval 
heart-fhaped leaves, flightly crenated on their edges ; 
they are fmoothon both fides, and of a light green co¬ 
lour. 4. The tremula, or afpen-tree, has roundifh, an¬ 
gularly indented leaves : they are fmooth on both fides, 
and ftand on long footftalks, and fo are fhaken by the lea ft 
wind ; from whence it,has the title of the trembling pop. 
lar, or afpen-tree. 5. The balfamifera, or Carolina pop¬ 
lar, is a native of Carolina, where it becomes a large 
tree. The. fhoots of this fort grow very ftrong in Bri¬ 
tain, and are generally angular ; with a light green bark 
like the willow. The leaves on young trees, and alfa 
thoffe on the lower fhoots, are very large, almoft heart- 
fhaped, and crenated ; but thofe upon the older trees are 
fmaller : as the trees advance, their bark becomes light¬ 
er, approaching to a greyifh colour. 6. The tacama- 
haca, grows naturally in Canada and other parts of 
North America. This is a tree of a middling growth, 
fending out on every fide many fhort thick fhoots, 
which are covered with a light brown bark, garnifhed 
with leaves differing from one another in fhape and fize; 
moft of them are almoft heart-fhaped ; but feme are oval, 
and others nearly fpear-fhaped; they are whitifh oa 
their under fide, but green on their upper. 

Culture. Thefe trees may be propagated either by 
layers or cuttings, as alfo'from fuckers which the white 
poplars fend up from their roots in great plenty. The 
bell time for tranfplanting thefe fuckers is in October, 
when their leaves begin to decay. Thefe may be pla¬ 
ced in a nurfery for two or three years, to get ftrength 
before they are planted out where they are defigned to re¬ 
train j but if they are propagated from cuttings, it is 
better to defer the doing of that until February, at 
which time truncheons of two or three feet long ihould 
be thruft about a foot and a half into the ground.- j- 
Thefe will readily take root; and if the foil in which 
they are planted be moift, they will arrive at a confide¬ 
rable bulk in a few years. The black poplar is lefs- apt* 
to take root from large truncheons; therefore it is a 
better method to plant cuttings of it about a foot and 
a half in length, tbrufting them a foot deep in the 
ground. This fort will grow almoft on any foil, but 
will thrive belt in moift places. The Carolina poplar 
may alfo be propagated by cuttings or layers; but the 
laft is the method generally praCtifed, and the plants 

raifed 
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•-Popul'js. raifed by it aTe lefs moift than others. The {boots of 
this tree, while young, are fiequently killed down to a 
confiderable length by the fro ll in winter ; but as the 
trees grow older, their (hoots are not fo vigorou--, and 
become more ligneous, fo are not liable to the fame dil- 
after. But the tiees fhould be planted in a fheltered fi- 
tuation: for as their leaves are very large, the wind has 
great power over them ; and the branches being tender, 
they are frequently broken or fplit by the winds in fum- 
mer, when they are much expofed. The tacamahaca 
fends up a great number of fuckers from its roots, by 
which it multiplies in plenty; and every cutting which 
is planted will take root. 

Lifts. The wood of thefe trees, efpecially of the 
abele, is good for laying floors, where it will laft for 
many years ; and on account of its extreme whitenefs 
is by many preferred to oak; yet, on account of its 
foft contexture, being very fubjeft to take the impref- 
fion of nails, &c. it is lefs proper on this account than 
the harder woods. The abele likewife deferves parti¬ 
cular notice, on account of the virtue of its bark in cu¬ 
ring intermitting fevers. The Reverend Mr Stone, in 
Phil. Tranf. vol. LIII. p. 195. tells us, that he gathers 
the bark in fummer when it is full of fap, and having dri¬ 
ed it by a gentle heat, gives a dram powdered every four 
hours betwixt the tits. In a few obftinate cafes, he mixed 
one-fith part of Peruvian bark with it. It is remarkable 
how nature has adapted remedies to difeafes. Intermit¬ 
ting fevers are moft prevalent in wet countries ; and this 
tree grows naturally in fuch fituations. The bark of it is 
an objett well worthy the attention of phyficians; and if 
its fuccefs upon a more enlarged fcale of practice prove 
equal to Mr Stone’s-experiments, the world will be much 
indebted to him for communicating them. This bark 
will alfo tan leather. 

The inner bark of the black poplar is ufed by the in¬ 
habitants of Kamfchatka as a material for bread ; and 
paper has fometimes been made of the cottony down of 
the feeds. The roots have been obferved to diffolve into 
a kind of gelatinous fubftance, and to be coated over 
with a tubular cruftaceous fpar, called by naturaiifts ojle- 

* See Ofte- ocolla*, formerly imagined to have fome virtue in produ- 

ocolla. cing the callus of a fracftured bone. The buds of 
the fixth fpecies are covered with a glutinous refin, 
which fmells very flrong, and is the gum tacamahaca 
of the lhops. The^belt, called, from its being colledt- 
ed in a kind of gourd fhells, tacamahaca in Jhtlls, is 
fomewhat un&uous and foftifh, of a pale yellowifh or 
greenith colour, an aromatic tafte, and a fragrant de¬ 
lightful fmell, approaching to that of lavender or am- 
bergrife. This fort is very rare ; that commonly found 
in the Ihops is in femitranfparent globes or grains, of a 
whititb, yellowith, brownilh, or greeninfh colour, of a 
lefs grateful fmell than the foregoing. This refin is faid 
to be employed externally by the Indians for difcuffing 
and maturating tumours, and abating pains in the limbs. 
It is an ingredient in fome anodyne, hyfteric, cephalic 
and ftomachic plafters; but the fragance of the finer 
fort fuffieiently points out its utility in other re- 
Ipedts. 

M. Fougeroux ae Bondaroy, from a fet of experiments 
Vol" XV. 
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on the fubje$, gives an account cf the ufes of the fs- Popuhis 
veral kinds of poplar, the fubftance of which is as fol- II . 
lows: He finds that the wood of the black poplar is 1 orcd .nn 
good and ufeful for many purpofes ; that the Lombar¬ 
dy poplar, populus fajligaia , is of very little value; 
that the Virginia poplar, populus Virginiana, affords a 
wood of excellent quality, that maybe applied to many 
ufes. The Carolina poplar, populus Carolinenfis —1 etc- 
rophilla, (Linn.) is a very quick grower; beautiful 
when found, but liable to be hurt by cold. Its wood 
appeared to M. de Bondaroy to be of little value ; but 
M. Malefherbe^, who cut down a large tree of this fort, 
was affured by his carpenter that the wood was very 
good.—That the tacamahaca, populus tacamahaca balfa-■ 
mifera, is a dwarfiih plant (a), of little value.—That 
the hard , populus Canadenfs, is a large tree, the wood 
light, not eafy to be fplit, and fit for feveral ufes.—That 
the white poplar, populus alba, is a large growing tree, 
affording a wood of excellent quality, and is among the 
moft valuable of this fpecies.—That the trembling pop¬ 
lar, populus tremula, (Linn.) is neither fo large a tree 
nor affords fuch wood as the former. Thefe are in few 
words the principal refult of the experiments of this 
gentleman on this clafs of plants. A few other forts 
are mentioned, but nothing decifive with regard to them 
is determined. 

From fome experiments made by M, Dambourney, 
it appears that the poplar may be ufefully employed in 
dyeing. The Italian poplar gives a dye of as fine a 
luftre, and equally durable, as that of the fineft yellow 
wood, and its colour is more eafily extra&ed. It is 
likewife very apt to unite with other colours in compo- 
fition. Befides the populus fajiigata , M. Dambourney 
tried alfo the black poplar, the Virginian ditto, the bal- 
fam ditto or Hard, the white ditto, and the trembling 
poplar; and found that all thefe dyed wool of a nut-co¬ 
lour, fawn-colour (*vigagne), Nankin, mufk, and other 
grave (hades, according to the quantity of wood em¬ 
ployed, and the length of time it was boiled. 

POQUELIN or Pocquelin (John Baptift.) See 
Moliere. 

PORANA, in botany; a genus of the monogynia 
order, belonging to the pentandria clafs of plants. The 
corolla is campanulated; the calyx is quinquefid, and 
larger than the fruit; the ftyle femibifid, long, and 
permanent; the fitigmata globular ; the perianthium hi- 
valved. 

PORCELAIN, a fine kind of earthen ware, chief- What is 
ly manufactured in China, and thence called China- called peu 
ware. All earthen wares which are white and femi- celaiu. 
tranfparent are generally called porcelains: but amongft 
thefe, fo great differences may be obferved, that, not- , 

withftanding the fimilarity of their external appear¬ 
ance, they cannot be confidered as matters of the 
fame kind. Thefe differences are fo evident, that 
even perfons who are not connoiffeurs in this way pre¬ 
fer much the porcelain of fome countries to that of 
others. s 

The word porcelain is of European derivation ; none Origin of 
of the fyllables which compofe it can even be pronoun- the name, 
ced or written by the Chinefe, whofe language com- 

3 C prehends 


(a) We have feen it above 30 feet high. 
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I’orcchiin. prehends no fuch found?. It is probable tliat we are 
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indebted to the Portuguefe for it: the word porcellana, 
however, in their language, fignifies properly a cup or 
di(h; and they themfelves diftinguiffi all works of por¬ 
celain by the general name of loca. Porcelain is call¬ 
ed in China tfe-ki. 

The art of making porcelain is one of thofe in which 
Europe has been excelled by oriental nations. The 
firft porcelain that was feen in Europe was brought 
from Japan and China. The whitenefs, tranfparency, 
finenefs, neatnefs, elegance, and even the magnificence 
of this pottery, which foon became the ornament of 
fumptuous tables, did not fail to excite the admiration 
and induftry of Europeans ; and their attempts have fuc- 
ceeded fo well, that in different parts of Europe earth¬ 
en wares have been made fo like the oriental, that they 
have acquired the name of porcelain. The firft European 
porcelaii s were made in Saxony and in France ; and af¬ 
terwards in England, Germany, and Italy: but as all 
thefe were different from the Japanefe, Fo each of them 
had its peculiar charadter. 

The fineft and beft porcelain of China is made in a 
village called King-te-tching, in the province of Kiang-fi. 
This celebrated village is a league and a half in length, 
and weare affured that it contains a million of inhabi¬ 
tants. The workmen of King-te-tching, invited by 
the attracting allurements of the European trade, have 
eftablifhed manufactories alfo in the provinces of Fo- 
kien and Canton ; but tin's porcelain is not efteemed.— 
The emperor Kang-hi was defirous of having fome made 
under his own infpedtion at Pe king. For this pur- 
pofe he collected workmen, together with tools, and all 
materials neceffary; furnaces were alfo erected, but the 
attempt mifearried. The village of King-te-tching ftill 
continues the moft celebrated place in the empire for 
beautiful porcelain, which is tranfported to all parts of 
the world, and even to Japan. 

We are unable to difeover who firft found out the 
art of making porcelain, nor is it known whether the 
Chinefe were indebted to chance for it, or to the re¬ 
peated efforts of inventive genius ; we cannot even de¬ 
termine its antiquity with precifion ; we know only 
from the annals of Feou-leang, a city in the diftriCt to 
which King-te-tching belongs, that, fince the year 442 
of our era, the workmen of this village have always fur- 
nilhed the emperors with porcelain ; and that one or 
two mandarins were fent from court to iafpeCt their la¬ 
bours. It is, however, fuppofed that the invention of 
porcelain is much older than that epocha. 

We are indebted to Father d’Entrecolles, a Romifh 
miffionary, for a very accurate account of the manner in 
which porcelain is made in China ; and as he lived in 
King-te-tching, his information mull have been the very 
beft poffible. We ftiall therefore give his account of 
the Chinefe manner of making it, as abridged by Gro- 
fier in his General Defcriplion of China. The principal 
ingredients of the fine porcelain ar z pe-tun-tfe and kao-lin, 
two kinds of earth from the mixture of which the pafte 
is produced. The kao-lin is intermixed with fmall fhining 
particles ; the other is purely white, and very fine to the 
touch. Thefe firft materials are carried to the manu¬ 
factories in the fhape of bricks. The pe-tun-tfe, which 
is fo fine, is nothing elfe but fragments of rock taken 
from certain quarries, and reduced to powder. Every 
kind of ftone is not fit for this purpofe. The colour 


of that which is good, fay the Chinefe, ought to incline Porcelain, 
a little towards green. A large iron club is ufed for * 
breaking thefe pieces of rock : they are afterwards put 
into mortars; and, by means of levers headed with ftone 
bound round with iron, they are reduced to a very fine 
powder. Thefe levers are put in affion ei.her by the 
labour of men, or by water, in the fame manner as the 
hammers of our paper-mills. The duft afterwards col- 
leffed is thrown into a large veffel full of water, which 
is ftrongly ftirred with an iron (hovel. When it has 
been left to fettle for fome time, a kind of cream rifes 
on the top, about four inches in thicknefs, which is 
(kimmed off, and poured into another veffel filled with 
watef: the water in the firft veffel is ftirred feveral 
times ; and the cream which arifes is ftill collected, until 
nothing remains but the coarfe dregs, which, by their 
own weight, precipitate to the bottom : thefe dregs are 
carefully collected, and pounded anew. 

With regard to what is taken from the firft veffel, it 
is fuffered to remain in the fecond until it is formed into 
a kind of cruft at the bottom. When the water above 
it feems quite clear, it is poured off by gently inclining 
the veffel, that the fediment may not be difturbed ; and 
the pafte is thrown into large moulds proper for drying 
it. Before it is entirely hard, it is divided into fmall 
fquare cakes, which are fold by the hundred. The co¬ 
lour of this pafte, and its form, have occafioned it to re¬ 
ceive the name of pe-tun-tfe. 

The koa-lin, which is ufed in the compofnion of por¬ 
celain, requires lefs labour than the pe-tun-tfe. Nature 
has a greater {hare in the preparation of it. There are 
large mines of it in the bofoms of certain mountains, the 
exterior ftrataof which confift of a kind of red earth. 

Thefe mines are very deep, and the kao-lin is found in 
fmall lumps, that are formed into bricks after having 
gone through the fame procefs as the pe-tun-tfe. Fa¬ 
ther d’Entrecolles thinks, that the earth called terre de 
'Make, or St Paul’s earth, has much affinity to the kao¬ 
lin, although thofe fmall ihining particles are not obfer- 
ved in it which are interfperfed in the latter. 

It is fiom the kao lin that fine porcelain derives 
all its ftrengtb ; if we may be allowed the expreffion, 
it (lands it inftead of nerves. It is very extraordinary, 
that a foft earth (hould give ftrengtb and confiftency to 
the pe-tun-tfe, which is procured from the hardeft rocks. 

A rich Chinefe merchant told F. d’Entrecolles, that 
the Englifh and Dutch had purchafed fome of the pe- 
tun-tfe, which they tranfported to Europe with a de- 
fignof making porcelain ; but having carried with them 
none of the kao-lin, their attempt proved abortive, as 
they have fince acknowledged. “ They wanted (faid 
this Chinefe, laughing) to form a body, the flefh of 
which would fupport itfelf without bones ” 

The Chinefe have difeovered, within thefe few years, a newfnb- 
a new fubftance proper to be employed in the compofi fiance dif- 
tion of porcelain. It is a ftone, or rather fpecies of c< vered 
chalk, called hoa-che, from which the phyficians prepare ard u ^ b y 
a kind of draught that is faid to be deterfive, aperient, th l Ch *' 
and cooling. The manufaffurers of porcelain have ne ’ 
thought proper to employ this ftone inft.ad of kao-lin. 

It is called hoa, becaufe it is glutinous, and has a great 
refemblance to foap. P rcelain made with hoa-che is 
very rare, and much dearer than any other. It has an 
exceeding fine grain, and, with regard to the painting, 
if it be compared with that of the common porcelain, 

it 
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Porcelain, it appears to ferpafs it as much as vellum does paper. 

*-v- This porcelain is, befides, fo light, that it furprifes 

thofe who are accuftomed to handle other kinds ; it is 
alfo much more brittle; and it is very difficult to hit 
upon the proper degree of tempering it. 

Hoa-che is i'eldom ufed in forming the body of the 
•work; the artift is contented fometimes with making it 
into a very fine fize, in which the vefl'el is plunged when 
dry, in order that it may receive a coat before it is paint¬ 
ed and varniffied : by thefe means it acquires a fuperior 
degree of beauty. 1 

When hoa-che is taken from the mine, it is waffied 
in rain or river water, to feparate it from a kind of yel¬ 
low earth which adheres to it. It is then pounded,~ 
put into a tub filled with water to diffolve it, and af¬ 
terwards formed into cakes like kao-lin. We are affu- 


upon large flates, where they knead and roll them in Porcelain, 
every diredion, carefully obferving to leave no vacuum 
in them, gnd to keep them free from the mixture of 
any extraneous body. A hair or a grain of fand would 
fpoil the whole work. When this pafte has not been 
properly prepared, the porcelain cracks, and melts or 
becomes warped. it 

Ali plain works are fafhioned with the wheel. When Anc * L- 
a cup has undergone this operation, the outfide of its i,ll0n ’ n 2^ 
bottom is quite round. The workman firft gives it the 116 wor s ‘ 
requifite height and diameter, and it comes from his 
hands almoft the moment he has received it. He is 
under the neceffity of ufing expedition, as he is paid 
not quite a farthing per board, and each board contains 
26 pieces. This cup paffes then to a fecond workman, 
who forms its bafe. A little after it is delivered to a 


red that hoa-che, when prepared in this manner, with¬ 
out the mixture of any other earth, is alone fufficient to 
make porcelain. It ferves inftead of kao-lin ; but it is 
much dearer. Kao-lin colls only ten-pence Sterling ; the 
price of hoa-che is half-a-crown : this difference, there¬ 
fore, greS-tly enhances the value of porcelain made with 
9 the latter. 

The fplen- To pe-tun-tfe and kao-lin, the two principal elements, 
dor and muft be added the oil or varnilh from which it derives 
ofTheir^ * ts lpl cn d° r and whitenefs. This oil is of a whitilh co- 
porcclaiu l° ur > anil is extracted from the fame kind of Hone which 
derived produces the pe-tun-tfe, but the white ft is always cho- 
from oil or fen, and that which has the greeneft fpots. The oil is 
varnifh. obtained from it by the fame procefs ufed in making 
the pe-tun-tfe: the ftone is firft waffied and pulverized ; 
it is then thrown into water, and after it has been puri¬ 
fied it throws up a kind of cream. To 100 pounds of 
this cream is added one pound of che-kao, a mineral 
fomething like alum, which is put into the fire till it 
becomes red-hot and then pounded. This mineral is a 
kind of runnet, and gives a confiflence to the oil, which 
is however carefully preferved in its ftate of fluidity. 
The oil thus prepared is never employed alone, anothef 
oil muft be mixed with it, which is extracted from 
lime and fern allies, to 100 pounds of which is alfo 
added a pound of che-kao. When thefe two oils are 
mixed, they muft be equally thick ; and in order to af- 
certain this, the workmen dip into each of them feme 
cakes of the pe-tun-tfe, and by infpeding their furfaces 
clofely after they are drawn out, thence judge of the 
thicknefs of the liquors. With regard to the quantity 
neceffary to be employed, it is ufual to mix 10 meafures 
of ftone-oil with one meafere of the oil made from lime 
and fern allies. 

Their mode The l a t> our confifts in again purifying the pe- 
of mixing tun-tfe and the kao-lin. The workmen then proceed 
the fub- to mix thefe two fubftances together. For fine porce- 
ilances. lain they put an equal quantity of the kao-lin and the 
pe-fun-tfe; for the middling fort- they ufe four parts of 
the kao-lin and fix of the pe-tun-tfe. The leaft quan¬ 
tity put of the former is one part to three of the pc- 
tun-tle. When this mixture is finiffied, the mafs is 
thrown into a large pit, well paved and cemented in 
every part; it is then trod npon, and kneaded until it 
becomes hard. This labour is fo much the more fa¬ 
tiguing, as it muft be continued with ut intermiffion : 
were it interrupted, all the other labourers would re¬ 
main unemployed. From this mafs, thus p; an \~zd, the 
workmen detach different pieces, which the/ Ipread but 


third, who applies it to his mould, and gives it a pro¬ 
per form ; when he takes it off the mould, he muft turn 
it very foftly, and be careful not to prefs it more on 
one fide than on another j without this precaution it 
would become warped or disfigured. A fourth work¬ 
man poliffies it with a chiffel, efpecially around the 
edges, and diminiffies its thicknefs, in order to give it 
a certain degree of tranfparency. At length, after ha¬ 
ving palled through all the hands neceffary for giving it 
all its ornaments, it is received, when dry, by the laft 
workman, who faffiions its bottom with a chiffel. It 
is aftoniffiing to fee with what dexterity and expedition 
the workmen convey thefe vafes from one to another. 

We are affured, that a piece of porcelain, before it is 
finiffied, muft pafs through the hands of 70 perfons. is 

Large works are executed in parts which are faffiion- Large 
ed feparately. When all the pieces are finiffied, and al- worl ” 
moft dry, they are put together and cemented with pafte c ^ s 
made of the fame fubftance, and foftened with water. ceme8te d. 
Some time after, the feams are poliffiqd with a knife, 
both without and within ; and when the veffel is cover¬ 
ed with varnift, it entirely conceals them, fo that the 
leaft trace of them is not to be feen. It is in this man¬ 
ner that fpouts, handles, rings, and other parts of the 
fame nature, are added. This is the cafe, particularly 
in thofe pieces which are faffiioned upon moulds or 
modelled with the hands, fuch as emboffed works, gro- 
tefque images, idols, figures of trees or animals, and 
bulls, which the Europeans order. All thefe are form¬ 
ed of four or five pieces joined together, which are af¬ 
terwards brought to perfedion with inftruments proper 
for carving, poliffiing, and finiffiing, the different traces 
which the mould has left impeded. With regard to 
thofe flowers and ornaments which are not in relief, 
they are either engraven or imprinted with a ftamp. 
Ornaments in relief prepared feparately, are alfo added 
to pieces of porcelain, almoft in the fame manner as lace 
is put upon a coat. • 

After a piece of porcelain has been properly faffiion- Their man¬ 
ed, it then paffes into the hands of the painters. Thefe °_ f 
hoa-pei, or painters in porcelain, are equally indigent as P» intl!1 S 
the other workmen ; they follow no certain plan in their p°rcc'ain 5' 
art, nor are they acquainted with any of the rules of 
drawing; all their knowledge is the effed of practice, 
affifted by a whimfical imagination. Some of them, 
however, ffiow no inconfiderable ffiare of talle in paint¬ 
ing flowers, animals, and landfcapes, on porcelain, as 
well as upon the paper of fans, and the filk ufed for fill¬ 
ing up the fquares of lanterns. The labour of painting, 
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Pom lam. j n the manufactories of which we have fpoken, is di- exceffive heat of the fun during the day, and from the' iWelain, 
" “ “ vided among a great number of hands. The bufmefs feverity of the cold during the night. “ 

of one is entirely confined to tracing out the firft co- In the bottom of thefe boxes is put a layer of fine 
loured circle, which ornaments the brims of the vefiel; fand, which is covered over with powder of the kao-lin, 
another deilgns the flowers, and a third paints them; to prevent the fand from adhering too clofely to the 


one delineates waters and mountains, and another birds bottom of the velfel. The piece of porcelain is then 
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and other animals: human figures are generally the 
■word executed. 


placed upon this bed of fand, and preifed gently down, 
in order that the fand may take the form of the bot- 


The tfou-you, which is a kind of oil procured from tom of the velfel, which does not touch the fides of its 
white flint, has the peculiar property of making thofe cafe: the cafe has no cover. A fecond, prepared in 
pieces of porcelain upon which it is laid appear to be the fame manner, and containing its vefiel, is fitted into 


covered with an infinitude of veins in every diredlion ; 
at a diftance one would take them for cracked vafes, the 
fragments of which have not been difplaced. The co¬ 


the firft, fo that it entirely fkuts it, without touching 
the porcelain which is below ; and thus the furnace is 
filled with piles of cafes, which defend the pieces they 


lour communicated by this oil is a white, fomewhat in- contain from the too diredt adtion of the fire. 
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dining to that cf afhes. If it be laid upon porcelain, 
entirely of an a?.ure blue, it will appear in the fame 
manner to be variegated with beautiful veins. This 
kind of porcelain is called tfoui-ki. 

The Chinefe make vafes alfo ornamented with a kind 
of fret-work, perforated in fuch a manner as to refemble 


With regard to fmall pieces of porcelain, fuch as- 
tea-cups, they are inclofed in common cafes about four 
inches in height. Each piece is placed upon a faucer 
of earth about twice as thick as a crown-piece, and 
equal in breadth to its bottom. Thefe fmall bafes are 
alfo fprinkled over with the duft of the kao-lin. When 


very fine lace. In the middle is placed a cup proper the cafes are large, the .porcelain is not place'd in the 
for holding any liquid; and this cup makes only one middle, becaufe it would be too far removed from the 
body with the former, which appears like lace wrapped fides, and confequently from the adtion of the fire. 


round it. The Chinefe workmen had formerly the fe¬ 
rret of making a ftill more fingular kind of porcelain : 
they painted upon the fides of the vefiel fifhes, infedts, 


Thefe piles of cafes are put into the furnace, and 
placed upon a bed of coarfe fand, half a foot in thick- 
neft; thofe which occupy the middle fpace are at leaf! 


and other animals, which could not be perceived until feven feet high. The two boxes which are at the bot- 
it was filled with water. This fecret is in a great mea- tom of each pile remain empty, becaufe the fire adts 
lure loft : the following part of the procefs is, however, too feebly upon them, and becaufe they ate partly co- 
pteferved. The porcelain, which the workman intends vered by the fand. For the fame reafon, the cafe pla¬ 
te paint in this manner, muft be extremely thin and de- ced at the top of each pile is alfo fuffered to be empty. 
Iicate. When it is dry the colour is laid on pretty The pile's which contain the fineft porcelain are placed 
thick, not on the outfide, as is generally done, but on in the middle part of the furnace, the coarfeft are put 
the infide. The figures painted upon it, for the moll; at its farther extremity; and thofe pieces which have 
parr, are fifties, as being more analogous to the water the moll body and the llrongeft colouring are near its 
with which the vefiel is filled. When the colour is mouth. 


thoroughly dry, it is coated over with a kind of fize, 
made from porcelain-earth ; fo that the azure is entire¬ 
ly inclofed between two lamina; of earth. When the fize 
becomes dry, the workmen pours fome oil into the vef- 
Jel, and afterwards puts it upon a mould aad applies it 
to the lath. As this piece of porcelain has received 
its confidence and body within, it is made as thin on 
the outfide as poffible, without penetrating to the co¬ 
lour ; its exterior furface is then dipped in oil, and when 
dry it is baked in a common furnace. The art of ma¬ 
king theft vales requires the moll delicate care, and a 
dexterity which the Chinefe perhaps do not at prefent 
poflefs. They have, however, from lime to time made 
ieveral attempts to revive the fecret of this magic paint¬ 
ing, but their fuccefs has been very imperfect This 
kind of porcelain is known by the name of hia-tfing, 
“ preifed azure.” 

" heirmode After th e porcelain has received its proper form, its 
»f baking colours, and all the intended ornaments, it is tranfported 
porcelain’ from the manufattory to the furnace, which is fituated 
fometimes at the other end of King-te-tching. In a 
kind of portico, which is eredled before it, may be feen 
heaps of boxes and cafes made of earth, for the purpofe 
of inclofing the porcelain. Each piece, however incon- 
fiderable it may be, has its cafe; and the Chinefe work¬ 
man, by this procedure, imitates nature, which, in order 
to bring the fruits of the earth to proper maturity, 
clothes them in a coveting, to defend them from the 


Thefe different piles are placed very clofely in the 
furnace; they fupport each other mutually by pieces 
of earth, which bind them at the top, bottom, and 
middle ; but in fuch a manner that a free pafifage is left 
for the flame to infinuate itfelf everywhere around 
them. 

Before each of thefe furnaces for baking porcelain Nature of 
there is a long porch, which conveys air, and fupplies their fur- 
in certain refpedts the place of a bellows. It ferves for naces, 
the fame purpofes as the arch of a glafshoufe. “ Thefe 
furnaces (fays Father d’Entrecolles), which were for¬ 
merly only fix feet in height and the fame in length, 
are conltrudted now upon a much larger plan : at pre¬ 
fent they are two fathoms in height, and almoft four in 
breadth ; and the fides and roof are fo thick, that one 
may lay the hand upon them without being incommo¬ 
ded by the heat. The dome or roof is fiiaped like a 
funnel, and has a large aperture at the top, through, 
which clouds of flame and fmoke inceifantly ifiue. Be- 
fides this principal aperture, there are five others fmal- 
ler, which are covered with broken pots, but in fuch a 
manner that the workman can intreafe or diminifh the 
heat according as it may be found moil convenient: 
through thefe alfo he is enabled to difeover when the 
porcelain is fufficiently baked. Having uncovered that 
hole which is neareft the principal aperture, he takes a 
pair of pincers, and opens one of the cafes: if he ob- 
lerves a bright fire in the furnace, if all the. cafes be 
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red-hot, and if the colours of the porcelain appear with 
full luftie, he judges that it is in a proper fta’e; he 
then difcontinues the fire, and entirely clofes up the 
mouth of the furnace for fome time. In the bottom of 
the furnace there is a deep hearth about two feet in 
breadth, over which a plank is laid, in order that the 
workman may enter to arrange the porcelain. When 
the fire is kindled on this hearth, the mouth of the fur¬ 
nace is immediately clofed up, and an aperture is left 
only fufficient for the admiffion of faggots about a foot in 
length, but very narrow. The furnace is firft heated for 
a day and night; after which two men keep continually 
throwing wood into it, and relieve each other by turns: 
180 loads are generally confumed for one baking. As 
the porcelain is burning hot, the workman employs for 
the purpofe of taking it out long fcarfs or pieces of cloth, 
which are fufpended from his neck.” 

The Chinefe divide their porcelain into feveral claffes, 
according to its different degrees of finenefs and beauty. 
The whole of the firft is referved for the emperor. 
None of thefe works ever come into the hands of the 
public, unlefs they have blemifhes or imperfedlions 
which render them unworthy of being prefented to the 
fovereign. It is much to be doubted whether any of 
the largeft and fineft porcelain of China has ever been 
brought to Europe ; the miffionaries at leaft affure us 
that none of that kind is fold at Canton. The Chinefe 
fet fome value upon the Drefden porcelain, and (fill 
more upon that which comes from the manufadtories of 
France. 

The illuftrious Reaumur firft attended to the manu¬ 
facture of porcelain as a fcience, and communicated his 
refeaiches in two memoirs before the Academy of Sci¬ 
ences in 1727 and 1729. He did not fatisfy himfelf' 
with confidering the external appearance, die painting 
and gilding, which are only ornaments not efTential to 
the porcelain, but he endeavoured to examine it inter¬ 
nally ; and having broken pieces of the Japanefe, Sax¬ 
on, and French porcelains, he examined the difference 
of their grains (which name is given to their internal 
ftructure). The grain of the Japanefe porcelain ap¬ 
peared to him to be fine, clofs, compadt, moderately 
fmooth, and fomewhat fhining. The grain of the Sax¬ 
on porcelain was found to be (till mere campadf, not 
granulous, fmooth, Alining like enamel. Laftly, the 
porcelain of St Cloud had a grain much lefs clofe and 
fine than that of Japan ; not, or but little, fhining ; 
and reitmbling the grain of fugar. 

From thefe firft obfervatiens Mr Reaumur perceived 
that porcelains differed confiderably. That he might 
examine them further, he expofed them to a violent 
heat. More effential differences than thefe of the grain 
appeared upon this trial; for the Japanefe porcelain 
was unalterable by the fire, and all the European were 
melted. 

This effential difference betwixt the Japanefe and 
European porcelains fuggefted to Mr Reaumur a very 
ingenious thought, and in many refpedls true, concern¬ 
ing the nature of porcelain in general. As all porce¬ 
lains fomewhat relemble glafs in confidence and tranf- 
p irency, though they are lefs compact and much lefs 
tranfparent, Mr Reaumur confidered them as femivitrifi- 
cations. But every fubftance may appear, and may ac¬ 
tually be, in a femivitrified ftate in.two ways: for, firft, 


it may be entirely compafed of vitrifiable or fufible Poreefa:^. 
matters ; and in this cafe, by expofing it to the adtion 
of fire, it will be adtually melted or vitrified, if the heat 
be fufficiently ftrong and long continued. But as this 
change is not made inftantly efpecially when the heat 
is-not very violent; and as it paffes through different 
ftages or degrees, which may be more eafily observed as 
the heat is better managed : hence, by hopping in pro¬ 
per time the applic.ition of heat to porcelain made in 
this manner, we may obtain it in an intermediate ftate 
betwixt thofe of crude earths and of completely vitri¬ 
fied fubftances, and alfo poffeiTed of the femitranfparen- 
cy and of the other fenfible qualities of porcelain. We 
know alfo, that if fuch porcelain be expofed to a ftrong- 
er degree of heat, it will then be completely fufed and 
entirely vitrified. But the European porcelains tried 
by Mr Reaumur had this fuAbility; from which he 
concluded, that their compoiition is founded upon the 
abovementioned principle. 

In the fecond place a pafte of porcelain may be com- 
pofed of fufible and vitrifiable matter, mixed with a 
certain proportion of another matter which is abfolute- 
ly unfufible in the fires of our furnaces. We may ea- 
fily perceive, that if fuch a mixture be expofed to a 
heat fufficient to melt'entirely the vitrifiable ingredient, 
that this matter will adtually melc: but as it is inter¬ 
mixed with another matter which does not melt, and 
which confequently preferves its confiftency and opaci¬ 
ty, the whole muft form a compound partly opaque and 
partly tranfparent,or rather a femitranlparent mafs; that 
is, a femivitrified fubftance or porcelain, but of a kind 
very different from the former ; lor as the fufible part of 
this latter has produced all its effedt, and as it has been as 
much fufed as it can be during the baking of the porce¬ 
lain, the compound may be expofed a fecond time to a 
more violent fire, without approaching nearer to a com- - 
plere vitrification, or without departing ftv>m its ftate cf 
porcelain. But as oriental porcelain has precifely thefe ap¬ 
pearances and properties, Mr Reaumur concludes with 
reafon, that it is corripofed upon this principle; and he af¬ 
terwards confirmed his opinion by undeniable fadts. 

Mr Reaumur examined the pe-tun-tfe and kao-lin of 
the Chinefe, and having expoled them feparately to a 
violent fire, he difeovered that the pe-tun-tfe had fufed 
■without addition, and that the kao-lin had given no 
fign of fufibility. He afterwards mixed thefe matters, 
and formed cakes of them, which by baking were con¬ 
verted into porcelain limilar to that of China. Mr 
Reaumur eafily found, that the pe-tun-tfe of the Chi¬ 
nefe was a hard ftone of the kind called mtrljiable, but 
much more fufible than any of thofe which were known 
in Europe ; and that the kao-lin was a talky matter, 
reduced to a very fine powder. From that time he 
hoped to make a porcelain of the fame kind as the Chi¬ 
nefe with materials found in France. Whether he could 
not find any materials equal to thofe of China, particu¬ 
larly that material analogous to the pe-tun-tfe of the 
Chinefe, or becaufe other occupations prevented the con¬ 
tinuance of his refearches, we do not know; but we 
find, from his fecond memoir upon porcelain that he 
afterwards attempted to make an artificial pe-tun tfe, 
by mixing our vitrifiable ftones with falts capable of 
rendering them iufible, or even by fubftituting for it 
glafs ready formed, and by adding to thefe fuch fub- 
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fiances as he thought might be fubftituted for kao-lin. 
But he probably found he could not execute thefe inten¬ 
tions ; lor he did not refume this fubject from the year 
1729 to I739> when he gave a procefs for converting 
common glafs to a Angular kind of porcelain, to which 
he had given his name, and of which an account is given 
under Chemistry, n° 591—594. See alfo the article 
GiASs-Porcelain 

Although Mr Reaumur has furmounted many diffi¬ 
culties, and has given ju It notions concerning this fub- 
jedt, yet he has been miftaken, or rather milled, in two 
important points. His firlt error concerns the Saxon 
porcelains which he confounds with the other fufible 
porcelains made in Europe. Formerly, indeed a por¬ 
celain might be made in Saxony, compofed entirely of 
fufible or vitrifiable materials, the vitrification of which 
was llopt in proper time, and which Mr Reaumur had 
examined. But now we are certainly informed, that 
all of that country is capable of refilling the moll vio¬ 
lent fires without fufion, as well at leaft as thofe of Chi¬ 
na and Japan. Mr Reaumur might have been mif- 
led by the appearance of the internal texture of this 
porcelain. For when a piece of it is broken, its inter¬ 
nal furface does not appear granulous, but compadt, 
Uniform, fmootb, fhining, and much refembling white 
enamel. But this appearance, fo far from ffiowing that 
Saxon porcelain is a fufed or vitrified fubftance, proves 
that it is npt entirely compofed of fufible matters. All 
who have confidered attentively this fubjedt know, that 
the internal furface of the mod fufible porcelains is alfo 
the leaft denfe and leaft compadt; the reafon of which 
is, that no vitreous matter can be fmooth and denfe in¬ 
ternally, unlefs it has been completely fufed. But if 
the denfity and fhining appearance of the internal fur¬ 
face of the Saxon porcelain were only the effedts of the 
fufion of a vitreous matter, how could we conceive that 
•veffels formed of that matter fhould have fuftained the 
neceffary fufion for giving this denfity and fhining ap¬ 
pearance, without having entirely loft their fhape ? The 
impoffibility of this is evident to any perfons who have 
been converfant in thefe matters and in the fufion of 
glafs. 

This quality of the Saxon porcelain muft therefore 
proceed from another caufe. Its does indeed contain, 
as every porcelain does, particularly thofe of China and 
Japan, a fufible fubftance, which has been even com¬ 
pletely fufed during the baking. Its denfity alfo, and 
its internal luftre, proceed chiefly from this fufed mat¬ 
ter : but we are alfo certain, that it contains a large 
quantity of a fubftance abfolutely unfufible, from which 
it receives its admirable whitenefs, its firmnefs and fo- 
lidity, during the baking ; in a word, which ffipplies 
the place of the oriental kao-lin, and which has the pro¬ 
perty of contracting its dimenftons confiderablv while 
it incorporates with the fufible fubftance. If it be fub- 
jedtedto the moft decifive trial, namely, the adtion of a 
violent fir:, capable of melting every porcelain compo¬ 
fed of fufible matters alone, “ I affirm (fays Mr Mac- 
quer), after many experiments, that it cannot be fufed, 
unlefs by a fire capable alfo of melting the beft Japa- 
nefe porcelain.” The Saxon porcelain is therefore not 
to be confounded with thofe which are vitreous and fu¬ 
fible ; but is in its kind as excellent as that of Japan, 
and perhaps l'uperior, as we fhall fee-when we enume¬ 


rate the qualities which conftitute the excellence of por -1 Porcelain, 
celain. The fubjedt of Mr Reaumur’s fecond error, or '”“ w ' 

at leaft that which he has not fufficiently explained, is 
the kao-lin of China. According to him, this matter 
is a fine talky powder, from the mixture of which with 
pe-tun-tfe the oriental porcelain is formed. Poffibly a 
very finely ground talky fubftance mixed with pe-tun- 
tfe might form a porcelain .fimilar to the oriental ; but 
perfons acquainted with the manufadture of any porce¬ 
lain muft perceive the impoffibility of forming veffels, 
unlefs the pafte of which they, are made be fo dudtile 
and tenacious that it may be worked upon a potter’s 
lathe, or at leaft that it may be moulded. But talks, 
or any kinds of ftones, however finely ground, cannot 
acquire the requifite tenacity, which clays only, of all 
known earthy fubftances, poffefs. The Chinefe porce¬ 
lain veffels evidently appear to be turned upon the lathe, 
fmce they retain the marks of it: hence they muft have 
been formed of a very tenacious pafte, and confequently 
the kao-lin is not a purely talky matter, but is mixed with 
clay ; or elfe the pe-tun-tfe and kao-lin are not, as Mr 
Reaumur fuppofes, the only ingredients’of which Chinefe 
porcelain is formed, but a fufficient quantity of fome 
binding matter, unknown to Father d’Entrecolies and 
Mr Reaumur, muft be alfo added. ay 

Although, fince Mr Reaumur, no fcientific perfcn Manufac- 
has written concerning porcelain, many have attempted tories °J 
to make it. Manufadtories have been eftablifhed in al- P orc .^. am 
moft all the ftates of Europe. Befides that of Saxony, 
which has been long eftablifhed, porcelain is alfo made 
at Vienna, at Frankendal, and lately in the neighbour¬ 
hood of Berlin. All thefe German porcelains are fimi- 
lar to the Saxon; and are made of materials of the fame 
kind, although they differ fomewhat from each other. 

England and Italy alfo have their porcelains, the chief 
of which are thofe of Chelfea and of Naples. M. de. la 
Condamine, in his laft journey into Italy, vifited a ma¬ 
nufadture of porcelain eftablifhed at Florence by the 
marquis de la Ginori, then governor of Leghorn. M. 
de la Condamine obferved particularly the large fize of 
fome pieces of this porcelain. He fays he faw fiatues 
and groups half as large as nature, modelled from fome 
of the fineft antiques. The furnaces in which the por¬ 
celain was baked were conftrudted with much art, and 
lined with bricks made of the porcelain materials. The 
pafte of this porcelain is very beautiful; and from the 
grain of broken pieces, it appears to have all the quali¬ 
ties of the beft Chinefe porcelain. A whiter glazing 
would be defirable, which they might probably attain, 
if the Marquis Ginori was not determined to ufe thofe 
materials only which were found in that country. 

But in no ftate of Europe have fuch attempts been 
made to difcover porcelain, or fo many manufaftories 
of it been eftablifhed, as in France. Before even Mr 
Reaumur had publifhed on this fubjedt, porcelain was 
made at St Cloud, and in the fuburb of St Antoine at 
Paris, which was of the vitreous and fufible kind, but 
confiderably beautiful. Since that time, confiderable 
manufactories of it have been eftablifhed, at Chantilly, 
at Villeroi, and at Orleans ; the porcelains of which 
have a diftiguiflied merit. But the porcelain pro¬ 
duced in the manufadture at Sevres hoi ’s at pre- 
fent the firft rank from its fhining white, its beautiful . 
glazing, and coloured gounds, in which no porcelain 
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has ever equalled it. The magnificence of the gilding, 
the regularity and elegance of its forms, furpaft every 
thing of the kind. 

Mr Guettard has publifiied an account of his difcove- 
ries on this fubjedt, in the Memoirs of the Academy of 
Sciences for the year 1765. The kao-lin which he em¬ 
ployed was a white argillaceous earth, filled wih mica, 
which he found in the neighbourhood of Alenin ; and 
his pe-tun-tfe is a hard, quartzofe, grit (lone, found abun¬ 
dantly in the lame country, with which the llreets of 
Alengon are paved. We alfo know that Mr Guettard 
had begun to make his experiments on porcelain with 
thefe materials in the year 1751, together with the then 
Duke of Orleans, to whom he was attached. The Count 
de Lauraguais, of the Academy of Sciences, engaged 
in the puifuit of porcelain for feveral years with uncom¬ 
mon ardour and conftanty. He fpared no trouble nor 
expence to attain his purpofe, which was to make porce¬ 
lain equal in all refpedts to that of China and Japan. 
He fhowed fome pieces made by him in the year 17 66 
to the members ot the Academy of Sciences. The per- 
fons appointed by them to examine it gave their opinion, 
“thatof all theporcelainsmade in thecountry, that of the 
Count de Lauraguais mod refembles the porcelain of 
China and Japan in folidity, grain, and unfufibility.” It 
were to be wilhed that it pofl'efl'ed equally the other qua¬ 
lities eflential to the excellence of porcelain, namely, the 
whitenefs and luftre obfervable in the ancient Japanefe 
porcelain. 

We (hall now fhow what thofe qualities are which 
conllitute the perfection of porcelain. We mull fir ft 
carefully dittinguifh the-qualities which only contribute 
to the beauty and external appearance, from the intrin- 
fic and eflential properties in which the goodnefs and 
folidity of porcelain confifl. All perfons who have 
made experiments in this way have foon difcovered the 
poffibility of making compounds very white, beautifully, 
femi-tranfparent, and covered with a fhming glazing; 
but which cannot be worked for want of tenacity, are 
not fufficiently compadl, are eflentially fufible, are fub- 
jedt to break by iudden application of heat and cold ; 
and, laftly, the glazing of which cracks, becomes rough, 
and confequently lofes its luftre by ufe, becaufe it is too 
foft. 

On the other fide, we fhall alfo find it not difficult 
to compofe very tenacious paftes which fhall be capable 
of being eaftly worked and well baked; which in the 
baking fhall acquire the defirable hardnefs and denfity ; 
which are unfufible, and capable of fuftaining very well 
the fudden change of heat and cold; and, in a word, 
which fhall have all the qualities of the moft excellent 
porcelain excepting whitenefs and beauty. We fhall 
foon fee that the materials fit for the composition of 
fuchporcelains may be found abundantly in every coun¬ 
try. The only difficulty, than, in this inquiry concern¬ 
ing p< rcelain, is to unite beauty and goodnefs in one 
compofition; and indeed nature feems to be very 
fpaiing of materials fit for this purpofe, and therefore 
perfedt porcelain willalways be adear and valuable com¬ 
modity. 

Thofe potteries which we call Jlone-’ware are not of 
modern invention, and have all the eflential qualities of 
the beft Japanefe. For if we except whitenefs, on which 
alone the feiai-tranfparency depends, and compare all 
the properties of Japanefe porcelain with thofe of the 
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ftone-ware, no difference can be found betwixt them. 
The fame grain appears internally in both ; the fame 
found is produced by ftriking them when properly fuf- 
pended ; the fame denfity, the fame hardnefs by which 
they ftrike fire with fleel, the fame faculty of fuftaining 
the heat of boiling liquors without breaking, and the 
fame unfufibility in fire, are obfervable. Laftly, if the 
earths of which ftone-ware is made were free from hete¬ 
rogeneous colouring matters, which prevent their white¬ 
nefs and femi-tranfparency; if vefl’els were carefully 
formed ; if all the proper attentions were given ; and if 
thefe veflels were covered over with a fine glazing—they 
would be as perfect porcelain as that of Japan. The 
moft perfedt porcelain, therefore, is nothing elfe than a 
fine white ilone-ware. 

Earths of this kind are probably more rare in Europe 
than in Japan and China. And probably alfo the want 
ot thefe earths was the caufe that the firft makers of 
porcelain in Britain confined themfelves to an exter¬ 
nal imitation, by employing nothing but vitrifiable 
matters with fufible fairs and a final! quantity of white 
earth, from which fufible and vitreous porcelains were 
compoled, which might be called falfe porcelains. But 
things are much changed fince thefe fir ft attempts. Be- 
fides the diicoveries of the Count de Lauraguais and of 
Mr Guettard, genuine white porcelains have been made 
a long time ago in Germany, efpecially in Saxony and 
at Frankendal. 

Thefe porcelains are not infeiinr in any refpedt to 
the oriental; they are even much fupsrior in beauty 
and whitenefs to the moftgrn oriental porcelain, which 
has much degenerated in thefe refpedts ; they feem even 
to- excel the oriental in the moft valuable quality of 
porcelain, namely, the prperty of fuftaining the fud¬ 
den change of heat and cold. We cannot judge of the 
quality of porcelain by a flight trial: for fo many cir- 
cumftances concur to make a piece of porcelain capable 
or incapable of fuftaining the fudden application of heat 
and of cold, that if at the fame time boiling water be 
poured inta two veflels, one of which is good porcelain 
and the other bad, the former may poffibly break and 
the latter remain entire. The only true method of dif- 
covering good porcelain in this refpedt is, to examine 
feveral pieces of it which are daily ufed; for inftance, 
a fet ot coffee-cups. But it has been obferved, that in 
many fuch pieces of oriental porcelain, which have been 
long and daily ufed, cracks in the diredtion of their 
height may be always perceived, which are never feen in 
the good European porcelains. 

Every one talks of porcelain, and yet few are con- 
noifleurs of it. None can be confidered as fuch but thofe 
who have long made it an objedt of their inquiries. 
That the ancient Japanefe porcelain is the moft perfedt 
is a general opinion. This porcelain is indeed yery beau¬ 
tiful, and we muft alfo acknowledge that its quality is 
excellent. It has been the Britifh model, and has lung 
been the objedt of their admiration and emulation ; but 
which they have b;en never able to equal, and which 
many perfons believe never can be equalled. Some per¬ 
fons even decry the Saxon porcelain for a quality which 
really gives it a iuperiority to the Japanefe, namely, the 
greater fmoothnefs, luftre, and lefs granulous appearance 
of its internal furiace than the oriental. The refem- 
blance of this furface to that of glafs has evidently fug- 
gefted this notion; and it would be well founded if the 
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Porcelain. denfity and luftre of this porcelain proceeded Only from 

'-"- a fufible and vitreous quality ; but as they do not, and 

as this porcelain is as fixed and as unfufible as the Ja* 
panefe, its denfity, fo far from being a fault, is a valu¬ 
able quality: for we muft allow, that of porcelains equal 
in other refpe&s, thofe are beft which are moft firm and 
compafh Hence the interior fubftance of the Japanefe 
porcelain is efteemed for its greater denfity, compaftnefs, 
and luftre, than the vitreous fand or fritt porcelains ; 
becaufe thefe qualities indicate greater cohefion, and 
mere intimate incorporation of its parts. For the fame 
reafon alfo the fuperior denfity of the Saxon porcelain 
ought to give it the preference to the Japanefe. Be¬ 
tides, nothing would be eafier than to give the Saxon 
porcelain the granulous texture of the Japanefe, by 
mixing with the pafte a certain quantity of fand. But 
the perfons who perfe&ed that manufacture were cer¬ 
tainly fenfible that fuch a conformity to the Japanefe 
porcelain would leffen the merit of theirs: for we know, 
that in general porcelains are better in proportion as 
they contain a larger proportion of clay or earth, and 
lefs of fand, flints, or other matters of that kind. 

What we have faid concerning porcelain in general, 
and the principal kinds of it, feem fufficient to give 
juft notions of it, if not to perfons who without confi- 
dering the fubjeCt are determined to prefer the moft 
ancient, to thofe, at leaft, who have made experiments 
on this fubjeCt, or who, having a fufficient knowledge 
Of chemiftry, are capable of ftudying and examining it 
thoroughly. We fhall finifti this at tide by giving a 
fliort defeription of the method of manufacturing por- 
celain as pradtifed in Europe. 

Of making The bafts of the porcelains which we have called fu- 
fufible or file, vitreous , or falfe porcelains, is called by artifts a 
vitreous fritt; which is nothing elfe than a mixture of fand or 
porcelains. ot - pow d e red flints, with falts capable of difpofing them 
to fufion, and of giving them a great whitenefs. by 
means ot a fufficient heat. This fritt is to be then mixed 
with as much, and no more, of a white tenacious earth 
of an argillaceous or marly nature, than is fufficient to 
make it capable of being worked upon the wheel. The 
whole mixture is to be well ground together in a mill, 
anti made into a pafte, which is to be formed, either 
upon the wheel or in moulds, into pieces of fuch forms 
&s are required. 

Each of thefe pieces, when dry, is to be put into a 
cafe made of earthen ware (a) ; which cafes are to be 
ranged in piles one upon another, in a furnace or kiln, 
which is to be filled with thefe to the roof. The fur¬ 
naces are chambers or cavities of various forms and 
fixes; and are fo difpofed, that their fire-place is placed 
©n the outfide oppofite to one or more openings, which 
communicate within the furnace. The flame of the fuel 
is drawn within the furnace, the air of which rarefying, 

determines a current of air from without inwards, as in 

all furnaces. At firft a very little fire is made, that the 
furnace may be heated gradually, and is to be increafed 


more and more till the porcelain is baked, that is, till Porcelain, 
it has acquired its proper hardnefs and tranfp irency ; *r— 

which is known by taking out of the furnace from time 
to time, and examining, fmall pieces of porcelain, placed 
for that purpofe in cafes which have lateral openings. 

When thefe pieces fhow that the porcelain is fufficiently 
baked, the firft is no longer to be fupplied with fuel,, 
the furnace is to be cooled, and the porcelain taken out, 
which in this ftate refembles white marble not having a 
fhining furface, which is afterwards to be given by co¬ 
vering them with a vitreous compofition called the 
glazing. . 34 

The porcelain when baked and not glazed is called Porcelaia 
bifeuit, which is more or lefs beautiful according to the fculpture!. 
nature of the porcelain. The manufa&ure of Sevres ex¬ 
cels all others in this refpedl, and it is therefore the only 
one which can produce very fine pieces of fculpture ; that 
is, in which all the finenefs of the workmanfhip is preferv- 
ed, and which are preferable in fmoothnefs and whitenefs 
to the fineft marble in Italy. 

As no piece of fculpture of this kind can preferve all 
the delicacy of its workmanfhip when covered with a 
glazing, and as fculptors avoid polifhing their marble fi¬ 
gures, becaufe the luftre of the polifh is dii'advantageous; 
therefore, in the manufaftures of Sevres, all figures or 
little ftatues, and even fome ornamental vafes, are left in 
the ftate of bifeuit. The other pieces of porcelain are to' 
be glazed in the following manner, 

A glafs is firft to be compofed fuited to the nature- Method of 
of the porcelain to which it is to be applied ; for every glaring or 
glafs is not fit for this purpofe. We frequently find colo '”™g 
that a glafs which makes a fine glazing for one porce- porce * m ' 
lain fhall make a very bad glazing for another porce¬ 
lain ; fhall crack in many places, fhall have no luftre, 
or fhall contain bubbles. The glazing, then, muft be ap¬ 
propriated to each porcelain, that is, to the hardnefs and 
denfity of the ware, and to the ingredients of its compofi¬ 
tion, &c. 

Thefe glazings are prepared by previoufly fuflng to¬ 
gether all the fubftances of which they'confift, fo as to 
form vitreous maffes. Thefe mafles are to be ground, 
very finely in a mill. This vitreous powder is to be 
mixed with a fufficient quantity of water, or other pro¬ 
per liquor, fo that the mixture fhall have the confidence 
of cream of milk. The pieces of porcelain are to be 
covered with a thin ftratum of this matter; and when 
very dry, they are to be again put into the furnace in 
the fame manner as before for the forming of the bifeuit, 
and to be continued there till the glazing be well fufed. 

The neceifary degree of fire for fuling the glazing is 
much lefs than that for baking the pafte. 

1 'he pieces of porcelain which are intended to remain 
white are now finilhed; but thofe wh : ch are to be 
painted and gilded muft undergo further operations. 

The colours to be applied are the fame as thofe ufed 
for enamel painting. They all confift of metallic calces 
bruifed and incorporated with a very fufible glafs. Cro¬ 
cus 


(a) The cafes are called by Engliffi potters feggars. They are generally formed of coarfer clays, but which 
muft be alfo capable of fuftaining the heat required without fufion. By means of thefe cafes the contained poi ce- 
3 rii is preferved from the fmoke of the burning fuel. The whitenefs of the porcelain depends much on their 
compadnefs of texture, by which the fmoke is excluded, and on the purity of the clay or which they are 

made. 
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porcelain, cus of iron furnifhes a red colour; gold * precipitated in front, it was called a tetrajlyl; when fix, hexajlyk ; 
s For ch- by tin makes the purple and violet; copper calcined by when eight, oflojlyle, 8 cc. 

* See Che- acids and precipitated by an alkali gives a fine green ; Porch, in Greek are*, a public portico in Athens 
miftry, n° zaffre makes the blue ; earths {lightly ferruginous pro- adorned with the pidtures of JPolygnotus and e ther emi- 

227 * duce a yellow ; and, laftly, brown and black colours are nent painters. It was in this portico that Zeno the 

produced by calcined iron, together with a deep blue of philofopher taught; and hence hi; followers were called 

zaffre. Thefe colours being ground with gum-water, Stoics . See Stoics and Zeno. 
or with oil of fpike, are to be employed for the paint- PORCUPINE, in zoology. See Hystrix. 
ing of the porcelain with defigns of flowers and other PoR cun ne- Man, the name by which one Edward 
figures. For gilding, a powder or calx of gold is to Lambert, who had a diftempered fkin, went in Lon- 
be applied in the fame manner as the coloured enamels, don. We have the following account of him in the 
The painted and gilded porcelains are to be then ex- Philofophical Tranfadfions for 1755, by Mr Henry 
pofed to a fire capable of fufing the glafs, with which Baker, F. R. S. “ He is now (fays he) 40 years of age, 
the metallic colours are mixed. Thus the colours are and it is 24 years fince he was firft fhown to the focie- 
made to adhere, and at the fame time acquire a glofs ty. The (kin of this man, except on his head and face, 
equal to that of the glazing. The gold alone has not the palms of his hands, and the foies of his feet, is co- 
then a finning appearance, which muft be afterwards vered with excrefcences that refemble an innumerable 

34 given to it by burnifhing with a blood- ftone. company of wat ts, of a brown colour and cylindrical fi- 

Prcpara- The operations for the unfufible porcelains, and all'o gure ; all rifing to an equal height, which is about an 
tion ofim- f or f uc h as are of the nature of (lone-ware, are fome- inch, and growing as clofe as poliible to each other at 
P or 'what more fimple. The lands and ftones which enter into their bafis ; but fo ftifF and elaftic as to make a ruft- 
their compofition are to be ground in a mill: the earths ling noife when the hand is drawn over them. Thefe 
or clays are to be wafhed : the materials are to be well excrefcences are annually fhed, and renewed in fome of 
mixed, and formed into a pafte : the pieces are firfl the autumn or winter months. The new ones, which 
rudely formed upon a potter’s wheel; and when dry, are of a paler colour, gradually rife up from beneath ai 
or half dry, they are turned again upon the wheel, and the old ones fall off; and at this time it has been found 
their form is made more perfedl; they are then placed neceffary for him to lofe a little blood, to prevent a flight 
in the furnace; not to bake them, but only to apply a ficknefs which he had been ufed to fuffer before this pre- 
fufficient heat to-give them fuch a folidity that they caution was taken. He has had the fmallpox, and he has 
may be handled without breaking, and may receive the been twice falivated, in hopes to get rid of this difagree^ 
glazing. As the pieces of porcelain after this flight able covering; but though juft when the puftules of the 
heat are very dry, they imbibe water readily. This fmallpox had fealed off, and immediately after his fali- 
difpofition affifts the application of the glazing. The vations, his fkin appeared white and fmooth, yet the ex- 
vitrifiable or vitrified matter of this glazing, which has crefcences foon returned by a gradual increafe, and his 
been previoufly ground in a mill, is to be mixed with fkin became as it was before. His health, during his 
fuch a quantity of water, that the liquor fhall have the whole life, has been remarkably good : but there is one 
confidence of milk. The pieces of porcelain are haftily particular of this cafe more extraordinary than all the 
dipt in this liquor, the water of which they imbibe, reft ; this man has had fix children, and all of them 
and thus on their furface is left an uniform covering of had the fame rugged covering as himfeif, which came 
the glazing materials. This covering, which ought to on like his own about nine weeks after the birth. Of 
be very thin, will foon become fo dry, that it cannot thefe children only one is now living, a pretty boy, who 
flick to the fingers when the pieces are handled. was fhewn with his father. It appears, therefore, as 
The pieces of this porcelain are then put into the Mr Baker remarks, that a race of people might be pro¬ 
furnace to be perfe&ly baked. The heat is to be rai- pagated by this man, as different from other men as 
fed to fuch a height, that all within the furnace fhall an African is from an Englifhman; and that if this 
be white, and the cafes (hall be undiftinguifliable from fhould have happened in any former age, and the acci- 
the flame. When, by taking out fmall pieces, the por- dental original have been forgotten, there would be 
celain is known to be fuflkiently baked, the fire is dif- the fame objections againft their being derived from 
continued, and the furnace cooled. If the baking has the fame common flock with others: it muft there- 
been well performed, the pieces of porcelain will be fore be admitted pofllble, that the differences now fub- 
found by this Angle operation to be rendered compadt, filling between one part of mankind and another may* 
fonorous, clofe-grained, moderately gloffy, and covered have been produced by fome fuch accidental caufe, 
externally with a fine glazing. The painting and gild- long after the earth has been peopled by one com¬ 
ing of this porcelain are to be executed in a manner mon progenitor.” 

limilar to that already deferibed. PORE, in anatomy, a little interlace or fpace be- 

PorcelainS bill, a fpecies of Cypraea. tween the parts of the fkin, ferving for perfpiration. 

PORCH, in archite&ure, a kind of veftibule fup- PORELLA, in botany; a genus of the natural or- 
ported by columns ; much ufed at the entrance of the der of mufei, belonging to the cryptogamia clafs of 
ancient temples, halls, churches, &c. plants. The antherse are multilccular, full of natural 

A porch, in the ancient architedlure, was a veftibule, pores, with an operculum ; there is no calyptra, nor pe¬ 
er a difpoiition of infulated columns ufually crowned dicle; the capfules contain a powder like thofe of the 
with a pediment, forming a covert place before the other modes ; and their manner of fhedding this powder 
principal door of a temple or court of juftice. Such is is not by feparating into two parts, like thofe of the fe- 
that before the door of St Paul’s, Covent-Garden, the lago and lycopodium, but by opening into feveral holes 
work of Inigo Jones. When a porch had four columns on all Tides, 
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l*oreutru. PORENTRU, is a town of Swifferland, in EHgaw, 
^Ponfm. and capital of the territory of the biihop of Bafle. It has 
' a good caftle, where he refides. It has in it, however, 
nothing elfe worth taking notice of, except the cathe¬ 
dral. The bifhop is a prince of the empire. It is feat- 
ed on the river Halle, near mount Jura, 22 miles fouth 
of Bafle. E. Long. 7. 2. N. Lat. 47. 34. 

PORISM, in geometry, is a name given by the 
ancient geometers to two clafles of mathematical propo- 
fitions. Euclid gives this name to propofitions which 
are involved in others which he is profeffedly inveftiga- 
ting, and which, although not his principal objeft, are 
yet obtained along with it, as is expreffed by their name 
porifmata, “ acquifitions.” Such propofitions are now 
called corollaries. But he gives the fame name, by way 
of eminence, to a particular clafs of propofitions which 
lie collefted in the courfe of his refearches, and felefted 
from among many others on account of their great fub- 
ferviency to the bufinefs of geometrical inveftigation in 
general. Thefe propofitions were fo named by him, 
either from the way in which he difeovered them, while 
he was inveftigating fomething elfe, by which means 
they might be confidered as gains or acquifitions, or from 
their utility in acquiring farther knowledge as fteps in 
the inveftigation. In this fenfe they are porifmata ; for 
■nref^a fignifi.es both to inveftigate and to acquire by in¬ 
veftigation. Thefe propofitions formed a collefHon, 
which was familiarly known to the ancient geometers 
by the name of Euclid’s porifms ; and Pappus of Alex¬ 
andria fays, that it was a moil ingenious colledtion of 
many things conducive to the analyfis or folution of the 
moil difficult problems, and which afforded great delight 
to thofe who were able to underftand and to inveftigate 
them. 

Unfortunately for mathematical fcience, however, this 
valuable collection is now loft, and it ftill remains a doubt¬ 
ful queftion in what manner the ancients conduced their 
refearches upon this curious fubject We have, however, 
reafon to believe that their method was excellent both 
in principle and extent, for their analyfis led them to 
many profound difeoveries, and was reftriffed by the fe¬ 
vered logic. The only account we have of this clafs 
of geometrical propofitions, is in a fragment of Pappus, 
in which he attempts a general definition of them as a 
let of mathematical propofitions diftinguifliable in kind 
irom all others ; but of this diftinClion nothing remains, 
except a criticifm on a definition of them given by fome 
geometers, and with which he finds fault, as defining 
them only by an accidental circumfiance, “ Porifma 
ejl quod deficit hypotheji a theoremate locali .” 

Pappus then proceeds to give an account of Euclid’s 
porifms; but the enunciations are fo extremely defec¬ 
tive, at the fame time that they refer to a figure now 
loft, that Dr Halley confeffes the fragment in queftion 
to be beyond his comprehenfion. 

The high encomiums given by Pappus to thefe pro- 
pofitions have excited the curiofity of the greateft geo¬ 
meters of modern times, who have attempted to dif- 
cover their nature and manner of inveftigation. M. 
Fermat, a French mathematician of the laft century, 
attaching himfelf to the definition which Pappus cri- 
ticifes, publilhed an introdu&ion (for this is its modeft 
title) to this fubject, which many others tried to eluci¬ 
date in vain. At length Dr Simfon of Glafgow, by 
patient inquiry and fome lucky thoughts, obtained a 


reftoration of the porifms of Euclid, which has all the P° r ‘ fe. 
appearance of being juft. It precifely correfponds to “ 
Pappus’s defeription of them. All the lemmas which 
Pappus has given for the better underftanding of Eu¬ 
clid’s propofitions are equally applicable to thofe of 
Dr Simfon, which are found to differ from local theo¬ 
rems precifely as Pappus affirms thofe of Euclid to 
have done. They require a particular mode of analyfis, 
and are of immenfe fervice in geometrical inveftigation ; 
on which account they may juftly claim our atten¬ 
tion. 

While Dr Simfon was employed in this inquiry, he 
carried on a correfpondence upon the fubject with the 
late Dr M. Stewart, profeffor of mathematics in the 
univerfity of Edinburgh ; who, befides entering into Dr 
S mfon’s views, and communicating to him many curi¬ 
ous porifms, purfued the famefubjedt in a new and very 
different direction. He publiflied the refult of his in¬ 
quiries in 1746, under the title of General Theorems, 
not caring to give them any other name, leaft he might 
appear to anticipate the labours of his friend and for¬ 
mer preceptor. The greater part of the propofitions 
contained in that work are porifms, but without de- 
monftrations; therefore, whoever wilhes to inveftigate 
one of the moft curious fubjedts in geometry, will there 
find abundance of materials, and an ample for dif- 
cuflion. 

Dr Simfon defines a porifin to be “ a propofition, in 
which it is propofed to demonftrate, that one or more 
things are given, between which, and every one of in¬ 
numerable other things not given, but affumed accord¬ 
ing to a given law, a certain relation deferibed in the 
propofition is fliown to take place.” 

This definition is not a little obfeure, but will be 
plainer if expreffed thus : “ A porifm is a propofition 
affirming the poffibility of finding fuch conditions as 
will render a certain problem indeterminate, or capable 
of innumerable folutions.” This definition agrees with 
Pappus’s idea of thefe propofitions, fo far at leaft as 
they can be underftood from the fragment already men¬ 
tioned ; for the propofitions here defined, like thofe 
which he deferibes, are, ftridtly fpeaking, neither theo¬ 
rems nor problems, but of an intermediate nature be¬ 
tween both ; for they neither Amply enunciate a truth 
to be demonftrated, nor propofe a queftion to be refol- 
ved, but are affirmations of a truth in which the deter¬ 
mination of an nnknown quantity is involved. In as 
far, therefore, as they affert that a certain problem may 
become indeterminate, they are of the nature of theo¬ 
rems; and, in as far as they feek to difeover the condi¬ 
tions by which that is brought -about, they are of the- 
nature of problems. 

We fhall endeavour to make our readers underftand 
this fubjeft, diftinftly, by considering them in the- 
way in which it is probable they occurred to the an¬ 
cient geometers in the courfe of their refearches : this 
will ?.t the fame time fhow the nature of the analyfis pe¬ 
culiar to them, and their great ufe in the folution of 
problems. 

It appears to be certain, that it has been the folution of 
problems which, in all ftates of the mathematical fei- 
ences, has led to the difeovery of geometrical truths: 
the firft mathematical inquiries, in particular, muft have 
occurred in the form of queftions, where fomething was 
given, and fomething required to be done; and by the 
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Porifm. reafoning neceflary to anfwer thefe queftlons, or to dif- ing the given circle ABC in B, let H be its centre, join 
' v cover the relation between the things given and thofe HB, and let HD be perpendicular to DE. From D 
to be found, many truths were fuggefted, which came draw DL, touching the circle ABC in L, and jo : n HI, ; 
afterwards to be the fubjed of feparate demonltra- alfo from the centre G, wich the dift.mce GB or GF, 
tions. defcribe the circle BKF, meeting HD in the points K. 

The number of thefe was the greater, becaufe the an- and K. Then HD and I)L are given in pofition and 
cient geometers always undertook the folution of prob- magnitude; and becaufe GB touches the circle ABC, 
lems, with a fcrupulous and minute attention, info- HBG is a right angle ; and fince G is the centre of the 
much that they would fcarcely fuffer any of the colla- circle BKF, therefore HB touches the circle BKF, and 
teral truths to efcape their obfervation. HB’= the, redtangle K'HK; which redangle -j- DK* 

Now, as this cautious manner of proceeding gave an = HD J , becaufe K'K is bifeded in D, theicfore 
opportunity of laying hold of every collateral truth con- HL J -f- KDADH'rrHL’ and = LD*; therefore DK’ 
r.cded with the main objed of inquiry, thefe geometers = DL% and DK=DL ; and fince DL is given in rnag- 
loon perceived, that there were many problems which in nitude, DK is alfo given, and K is a given point: for th r 
certain cafes would admit of no folution whatever, in fame reafon IT is a given point, and the point F being 
confequence of a particular relation taking place among given by hypothefis, the circle BKP is given by politic;', 
the quantities which were given. Such problems were The point G, the centre of the circle, is therefore gi- 
faid to become impoflible : and it was foon perceived, ven, which was to be found. Hence the conftrudion ; 
that this always happened when one of the conditions Having drawn HD perpendicular to DE, and DL 
of the problem was inconfiftent with the reft. Thus, touching the circle ABC, make DK and DIT en<h 
when it was required to divide a line, fo that the redt- equal to DL, and find G the centre of the circle de¬ 
angle contained by its fegments might be equal to a feribed through the points K'FK; that is, let FIT be 
given fpace, it is evident that this was poflible only when joined and bifeded at light angles by MN, which meets 
the given fpace was lefs than the fquare of half the line ; DE in G, G will be the point required; that i\, if 
for when it was otherwife, the two conditions defining, GB be drawn touching the circle ABC, and GFto the 
the one the magnitude of the line, and the other the given point, GB is equal to GF. 

redangle of its fegments, were inconfiftent with each The fynthetical demonftration is eafily derived from 
other. Such cafes would occur in the folution of the the preceding analyfis ; but it mull be remarked, that in 
mod fimple problems; but if they were more compli- fome cafes this conftrudion fails. For, firft, if F fail 
cated, it mull have been remarked, that the conftruc- anywhere in DH, as at F' the line MN becomes paral- 
tions would fometimes fail, for a reafon directly contra- lei to DE, and the point G is nowhere to be found ; or, 

ry to that juft now affigned. Cafes would occur, where in other words, it is at an infinite diftance from D,_ 

the lines, which by their interfedion were to determine This is true in general; but if the given point F coin- 
the thing fought, inftead of interfering each other as cides with K, then MN evidently coincides with D£ 
they did commonly, or of not meeting at all as in the fo that, agreeable to a remark already made, every point 
abovementioned cafe of impofiiblity, would coincide of the line DE may be taken for G, and will lathfv 
with one another entirely, and of courfe leave theproblem the conditions of the problem ; that is to fay, GB will 
unrefolved. It would appear to geometers upon a little be equal to GK, wherever the point G be taken in the. 
reflection, that fince, in the cafe of determinate problems, line DE , the fame is true if F coincide with K. Thu:, 
the thing required was determined by the interfedion of we have an inftance of a problem, and that too a very 
the two lines already mentioned, that is, by the points fimple one, which in general, admits of hut one folu- 
common to both ; fo in the cafe of their coincidence, as tion; but which, in one particular cafe, when a certain 
all their parts were in common, every one of thefe points relation takes place among the things given, becomes 
mult give a folution, or, in other words, the folutions indefinite, and admits of innumerable folutions. The 
muft be indefinite in number. _ propofition which refults from this cafe of the problem 

Upon inquiry, it would be found that this proceed- is a porifm, and may be thus enunciated ; 
ed from fome condition of the problem having been in- “ A circle ABC being given by pofition, and alfo a 
volved in another, fo that, in fad, there was but one, ftraightline DE, which does not cut the circle, a point 
which did not leave a fufficient number of independent K may be found, fuch, that if G be any point what- 
conditions to limit the problem to afingle or any deter- ever in DE, the ftraight line drawn from G to the 
minate number of folutions. It would focn be perceiv- point K lhall be equal to the ftraight line drawn from 
ed, that thefe cafes formed very curious propofitions of G touching the given circle ABC.” 
an intermediate nature between problems and theo- The problem which follows appears to have led to 
rems ; and that they admitted of being enunciated in the difeovery of many porifms. 

a manner peculiarly elegant and concife. It was to fuch A circle ABC (fig. 2.) and two points D, E, in a 
propofitions that the ancients gave the name of porifms . diameter of it being given, to find a point F in the cir- 
This dedudion requires to be illuftrated by an example: cumference of the given circle ; from which, if ftraight 
fuppofe, therefore, that it were required to relolve the fol- lines be drawn to the given points E, D, thefe ftraight 
P!-te ^ ow ‘ n g problem. lines lhall have to one another the given ratio of a to 

CCCCXUI. A circle ABC (?S* l -)> a ftraight line DE, and a which is fuppoftd to be that of a greater to a lefs.— 

' point F, being given in pofition, to find a point G in the Suppofe the problem refolved, and that F is found, fo 
ftraight line DE fuch, that GF, the line drawn from that FE has to FD the given ratio of a to 0 , produce 
it to the given point, lhall be equal to GB, the line EF towards B, bifed the angle EFD by FL, and 
drawn from it touching the given circle. DFB by FM : therefore EL I LD i 1 EF i FD, that 

Suppofe G to be found, and GB to be drawn touch- is in a given ratio, and fince ED is given, each of the feg- 

3 D 2 menu 
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Poiii'm. inerts EL, LD, is given, and the point L is allb given; 

■—“- L c mi'e DFB is bifedted by FM, EM: MD :: EF: FD, 

that is, in a given ratio, and therefore M is given. 
Since DFL is half of DFE, and DFM half of DFB, 
therefore LFM is half of (DFE-j-DFB), therefore 
I.FI'I is a right angle ; and fince the points L, M, are 
given, the point F is in the circumference of a circle 
defciibed upon LM as a diameter, and therefore given 
in pofition. Now the point F is alfo in the circum¬ 
ference of the given circle ABC, therefore it is in 
the ir.terfedlion of the two given circumferences, and 
therefore is found. Hence this conftrudlion : Divide 
ED in L, fo that EL may be to LD in the given ra¬ 
tio'of « to /S, and produce ED alfo to M, fo that 
EM may be to MD in the fame given ratio of a to 
/S ; bifedt LM in N, and from the centre N, with the 
dillance NL, deferibe the femicircle LFM ; and the 
point F, in which it interfedls the circle ABC, is the 
point required. 

The fynthetical demonftration is eafily derived from 
the preceding analyfis.' It muft, however, be remark¬ 
ed, that the conftrudtion fails when the circle LFM 
ialls either wholly within or wholly without the circle 
ABC, fo that the circumferences do not interfedl; and 
in thefe cafes the problem cannot be folved. It is alfo 
obvious that the conftrudtion will fail in another cafe, 
viz. when the two circumferences LFM, ABC, entire¬ 
ly coincide. In this cafe, it is farther evident, that 
every point in the circumference ABC will anfwer the 
conditions of the problem, which is therefore capable 
of numberlefs folutions, and may, as.in the former in- 
ftances, be converted into a porifm. We now inquire, 
therefore, in what circumftances the point L will coin¬ 
cide with A, and alfo the point M with C, and of con- 
fequence the circumference LFM with ABC. If we 
fuppofe that they coincide EA : AD : : a : /S: : EC : 
CD, and EA : EC : : AD : CD, or by converfion EA 
: AC : : AD : CD—AD : : AI) : zDO, O being the 
centre of the circle ABC ; therefore, alfo, EA : AO :: 
AD : DO, and by compofition EO : AO:: AO : DO, 
therefore EO x OD=AO*. Hence, if the given points 
Plate E and D (fig. 3.) be fo fituated, that EOxODzz 

CCCCXIII AO*, and at the fame time «; /8 : : EA : AD : : EC : 

CD, the problem admits of numberlefs folutions; and 
if either of the points D or E be given, the other 
point, and alfo the ratio which will render the prob¬ 
lem indeterminate, may be found. Hence we have 
this porifm i 

“ A circle ABC, and alfo a point D being given, 
another point E may be found, fuch that the two lines 
infiedied from thefe points to any point in the circum¬ 
ference ABC, flrall have to each other a given ratio, 
which ratio is alfo to be found.” Lienee alfo we have 
an example of the derivation of porifms from one ano¬ 
ther, for the circle ABC, and the points D and E re¬ 
maining as before (fig. 3.), if, through D, we draw 
:,ny line whatever HDB, meeting the circle in B and 
H ; and if the lines EB, EH, be alfo drawn, thefe lines 
■will cutoff equal circumferences BF, HG. Let FC 
be drawn, and it is plain from the foregoing analyfis, 
j-hat the angles DFC, CFB, are equal; therefore if 
OG, OB, be drawn, the angles BOC, COG, are alfo 
equal; and confequently the angles DOB, DOG. In 
the fame manner, by joining AB, the angle DBE be¬ 
ing bifedled by BA, it is evident that the angle AOF 


is equal to AOH, and therefore the angle FOB to I’orifr>. 
HOG, that is, the arch FB to the arch HG. This * v 
propofition appears to have been the laft but one in 
the third book of Euclid’s Porifms, and the manner 
of its enunciation in the porifmatic form is obvious. 

The preceding propofition alfo affords an illuftration 
of the remark, that the conditions of a problem are in¬ 
volved in one another in the porifmatic or indefinite cafe ; 
for here feveral independent conditions are laid down, 
by the help of which the problem is to be refolved. 

Two points D and E are given, from which two lines 
are to be infiedied, and a circumference ABC, in which 
thefe lines are to meet, as alfo a ratio which thefe lines 
are to have to each other. Now thefe conditions are 
all independent on one another, fo that any one may 
be changed without any change whatever in the refi. 

This is true in general; but yet in one cafe, viz. when 
the points are fo related to one another that their 
redfangle under their diftances from the centre is equal 
to the fquare of the radius of the circle ; it follows 
from the preceding analyfis, that the ratio of the in- 
fledted lines is no longer a matter of choice, but a ne- 
ceffary confequence of this difpofition of the points. 

From what has been already faid, we may trace the 
imperfedt definition of a porifm which Pappus aferibes 
to the later geometers, viz. that it differs from a local 
theorem, by wanting the hypothefis affumed in that 
theorem—Now, to underftand this, it muft be obferved, 
that if we take one of the propofitions called loci, and 
make the conftrudtion of the figure a part of the hypo¬ 
thefis, we get what was called by the ancient geo¬ 
meters a local theorem . If, again, in the enunciation of 
the theorem, that part of the hypothefis which contains 
the conftrudlion be fuppreffed, the propofition thence 
arifmg will be a porifm, for it will enunciate a truth, 
and will require to the full underftanding and inveftiga- 
tion of that truth, that fomething fhould be found, viz. 
the circumftances in the conftrudlion fuppofed to be 
omitted. 

Thus, when we fay, if from two given points E, D, 

(fig- 3-) two ftraight lines EF, FD, are infiedied to a 
third point F, fo as to be to one another in a given ra¬ 
tio, the point F is in the circumference of a given 
circle, we have a locus. But when converfely it is 
faid, if a circle ABC, of which tire centre is O, be 
given by pofition, as alfo a point E ; and if D be taken 
in the line EO,fo that EOxOD=AO*; and if from 
E and D the lines EF, DF be infiedied to any point of 
the circumference ABC, the ratio of EF to DF will be 
given, viz. the fame with that of EA to AD, we have a. 
local theorem. 

Daftly, when it is faid, if a circle ABC be given by 
pofition, and alfo a point E, a point D may be fqund, 
fuch that if EF, FD be infiedied from Ennd D to any 
point F in the circumference ABC, thefe lines {hall 
have a given ratio to one another, the propofition be¬ 
comes a porifm, and is the fame that has juft now been 
inveftigated. 

Hence it is evident, that the local theorem is changed 
into a porifm, by leaving out what relates to the deter¬ 
mination ofD, and of the given ratio. But though all 
propofitions formed in this way from the converfion of 
loci, are porifms, yet all porifms are not formed from* 
the converfion of loci ; the f.rft, for inftance, of the pre¬ 
ceding cannot by converfion be changed into a locus 5 

therefore.- 
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Porifm. therefore Fermat’s idea of porifms, founded upon this 
'-«- circumftance, could not fail to be imperfedt. 

To confirm the truth of the preceding theory, it may 
be added, that profeffor Dr Stewart, in a paper read 
aconiideruble time ago before the Philofophical Society 
of Edinburgh, defines a porifm to be “ A propofition 
affirming the poffibility of finding one or more condi¬ 
tions of an indeterminate theorem where, by an in¬ 
determinate theorem, he meant one w-hich expreffes a re¬ 
lation between certain quantities that are determinate 
and certain others that are indeterminate ; a definition 
which evidentlyagrees with the explanations which have 
been here given. 

If the idea which we have given of thefe propofitions 
be jult, it follows, that they are to be difeovered by 
con fid er tug thofe cafes in which the conftruction of a 
problem tails, in confequence of the lines which by 
their interfeftion, or the points which by their poii- 
tion, were to determine the problem required, happen¬ 
ing to coincide with one another. A porifm may 
therefore be deduced from the problem to which it be- 
longs, juft as propofitions concerning the maxima and 
minima of quantities are deduced from the problems of 
which they form limitations; and fuch is the moft natu¬ 
ral and obvious analyfis of which this clafs of propofi¬ 
tions admits. 

The following porifm is the firft of Euclid’s, and the 
flrft alfo which was reftored. It is given here to exem¬ 
plify the advantage which, in inveftigations of this kind, 
may be derived from employing the law of continuity 
in its utmoft extent, and purfuing porifms to thofe ex¬ 
treme cafes where the indeterminate magnitudes increafe 
ad infinitum. 

■ This porifm may be confidered as having occurred in 
the folution of the following problem: Two points A, B, 
Plate; (fig. 4.) and alfo three ftraight lines DE, FK, KL, be- 
CCCCXIIl j n g gj ven ; n pofition, together with two points H and M 
in two of thefe lines, to infledt from A and B to a point 
in the third, two lines that fhall cut off from KF and 
KL two fegments, adjacent to the given points H and 
M, having to one another the given, ratio of a to ft. 
‘Now, to find whether a porifm be connected with this 
problem, fuppofe that there is, and that the following 
propofition is true. Two points A and B, and two 
ftraight lines DE, FK, being given in pofition, and 
alfo a point H in one of them, a line LK may be found, 
and alfo a point in it M, both given in pofition, fuch 
that AE and BE infledled from the points A and B 
to any point whatever of the line DE, fhall cut off from 
the other lines FK and LK fegments HG and MN 
adjacent to the given points H and M, having to one 
another the given ratio of « to 0 . 

Firft, let AE ', BE', be infledted to the point E’, fo 
that AE' may be parallel to FK, then (hall E’B be pa¬ 
rallel to KL, the line to he found ; for if it be not pa¬ 
rallel to KL, the point of their interfedtion mufl be at 
a finite diftance from the point M, and therefore ma¬ 
king as 0 to « ; fc this diftance to a fourth proportional, 
the diftance from H at which AE' interfedls FK, will 
be equal to that fourth proportional. But AE' does 
not interfedt FK, for they are parallel by conftrudtion,; 
therefore BE' cannot interfedt KL, which, is therefore 
parallel to BE', a line given in pofition. Again, let 
AE', BE", be infledted to E", fo that AE* may pafs 
through the given point H then it is jfiain that BE." 


mu ft pafs through the point to be found M; for if not, 
it may be demonftrated juft as above, that AE" does 
not pafs through H, contrary to the fuppofition. The 
point to be found is therefore in the line E'B, which is 
given in pofition. Now if from E there be drawn EP 
parallel to AE', and ES parallel to BE', BS:SE : : BE 


: LNc 


_SExBL 
BS 


and AP ; PE : : AF : FG: 


PE x A' 
AP 


P orlfni. 


therefore FG : LN : X AF SE x BL . pq? ^ 

AP BS 

X BS : SE x BL x AP j wherefore the ratio of FG to 
LN is compounded of the ratios of AF to BL, PE t j 
ES, and BS to AP; but PE : SE ; : AE' : BE 1 , and 
BS : AP : : DB ; DA for DB : BS : : DE’ : E’E : : 
DA : AP ; therefore the ratio of FG to LN is com¬ 
pounded of the ratios of AF to BL, AE' to BE', and 
DB to DA. In like manner, becaufe E" is a point in 
the line DE and AE*, BE" are infledled to it, the. 
ratio of FH to LM is compounded of the fame ratios 
of AF to BL, AE' to BE', and DB to DA; there¬ 
fore FH ; LM :: FG : NL (and coniequently) : : HG 
: MN ; but the ratio of HG to MN is given, being the 
fame as that of a to 0 ; the ratio of FH to LM is 
therefore alfo given, and FH being given, LM is given, 
in magnitude. Now LM is parallel to BE', a line 
given in pofition ; therefore M is in a line QM, parallel, 
to AB, and given in pofition; therefore the point M, 
and alfo the Tine KLM, drawn through it parallel to 
BE', are given in pofition, which were to be found. 
Hence this conftrudtion : From A draw AE' parallel 
to FK, fo as to meet DE in E'; join BE', and take in 
it BQ, fo that a: 0 : : HF : BQ^andthrough Qjiraw 
QM parallel to AB. Let HA be drawn, and produ¬ 
ce till it meet DE in E", and draw BE*, meeting QM 
in M ; through M draw KML parallel to BE', then is. 
KML the line and M the point which were to be 
found. There are two lines which will anfwer the con¬ 
ditions of this porifm; for if in QB, produced on the 
other fide of B, there be taken B y=BQ_^ and if q m 
be drawn parallel to AB, cutting MB in m ; and if m\ 
be drawn parallel to BQ^the part m n, cut offbyEB 
produced, wall be equal to MN,. and have to HG the 
ratio required. It is plain, that whatever be the ratio 
of a to B, and whatever be the magnitude of FH, if the- 
other things given remain the fame, the lines found will 
be ail parallel to BE'. But if the ratio of a to 0 re¬ 
main the fame likewife, and if only the point H vary, 
the pofition of IvL will remain the fame, and the point 
M will vary. 

Another general remark which may be made on the; 
analyfis of porifms is, that it often happens, as in the- 
laft example, that the magnitude required may all, or- 
a part of them, be found by confideiing the extreme 
cafes; but for the difeovery of the relation, between, 
them, and the indefinite magnitudes, we muft have re- 
courfe to the hypothelis of the porifm in its moft gene¬ 
ral or indefinite form ; and muft endeavour fo to con-. 
duff the reafoning, that the indefinite magnitudes may 
at length totally difappear, and leave a propofition af-. 
ferting the relation, between determinate magnitudes, 
only. 

For this purpofe Dr Simfon frequently employs two. 
flatementsof the general hypothefis, whicTi he compares-; 
together. As for iaftance, ; in his analyfis of the laft po-_ 

rUm.j, 
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Porifm. rifm, lie aflumes not only E, any point in the line DE, 
but alfo another point O, any where in the fame line, 
to both of which he fuppofes lines to be inflefted from 
the points A, B. This double ftatement, however, 
cannot be made without rendering the inve (ligation long 
and complicated ; nor is it even neceffary, lor it may be 
avoided by having recourfe to fimpler porifms, or to loci, 
or to pTopofitions of the data. The following porifm 
is given as an example where this is done with fome 
difficulty, but with confiderable advantage both with 
regard to the fimp'licity and Ihortnefs of the demonftra- 
tion. It will be proper to premife the following lemma. 
Let AB (fig. 7.) be a ftraight line, and D, L any 
two points in it, one of which D is between fA and B ; 


•AD- 


POR 

and for the fame reafon DEL 

LB 


-'BD 1 ; but, 

N 


AL 


by the preceding lemma, -^-■AD 1 +- j - 7 .-BD 


N 


.LB 
‘ N 


•AL 

LO= 


’+^-BL‘+^?-DL 1 ; that is, DE-+DF- = 

N N 

A "R 

+ LM* + —‘DL‘. Join LG then by hypothe- 


Plate 

CCCXIII 


fis LO 3 +LM 5 , as to LG 1 , the fame ratio as DFC-f- 
DE’ has to DG* ; let it be that of R to N, then LO’ 4- 

LM =^-LG‘; and therefore DE' +DF'=—.LG' 4 . 
N T N T 


let CL be any ftraight line. 


—-AD*-}-—*BD’ = 
CL ‘ CL 


AB 

N 


DL’ ; but DE 1 


4 -DF 3 = ^-DG 3 
N 


therefore, 


R 

N 


Place CL perpen- 


— AL' 4-—-BL’ -f-—-DL* 

CL ^CL CL 

dicular to AB, and through the points A, C, B, de- 
fcribe a circle ; and let CL meet it again in E, and join 
AE, BE. Draw DG parallel to CE, meeting AE 
and BE in H and G. Draw EK parallel to AB. 

CL : LB : : (LA: LE: :) LA 1 : LAxLE=—LA’ 

CLi 


-DL’= 5 :-DG’ 

T N N 


, and—-DL ’= 5 : (D G *— 
N N' 


CL: LA : : (LB: LE : :) LB’ :LBxLE: 


LA 


■BL* 
CL 

Now CL : LB : : LA : LE : : (EK) LD : KH, and 
CL : LA: : L B : L E : : (EK) LD : KG ; therefore, 
(V. 24.) CL : AB :: (LD : GH ::) LD* : EKx GH- 
AB., n, _ _ c _LB.la> .4. DA AB 


r=--LD' ; therefore 


CL 
•LD' 
(LB 

•DB 

DA 

LA 


CL ‘ CL CL 

=ABxLE + EKxGH. Again, CL : LA: : 
LE : : DB : DG : :) DB 


', and CL 
:DAxDHr 


db x dg=^4 

) 


DB ’ 


LB : : (LA : LE : : DA : DH 

y^-DA' ; therefore t?DA -+- 
CL CL ~ 

ADxDH+DBxDG=ABxLE+EKx 


wherefore 

AB, 


— DA 3 
CL 


+ 


LA 

CL 


lDB’=^i?LA 3 
CL 


+ 


D. 


CL 

GH; 

—LB’-}- —LD' 

CL CL 

Let there be three ftraight lines AB, AC, CB 
given in pofition (fig. 5.) ; and from any point what¬ 
ever in one of them, as D, let perpendiculars be drawn 
to the other two, as DF, DE, a point G may be found, 
inch, that if GD be drawn from it to the point D, the 
fquare of that line (hall have a given ratio to the fum of 
the fquares of the perpendiculars DF and DE, which 
ratio is to be found. 

Draw AH, BK perpendicular to BC and AC ; and 
in AB take L, fo that AL : LB : : AH’ : BK* : : 
AC' : CB’. The point L is therefore given ; and if 
N be taken, fo as to have to AL the fame ratio that 
AB'has to AH', N will be given in magnitude. Al- 
f»), fince AH’ ; BK‘ :: AL : LB, and AH’ : AB 1 :: 
AL : N, ex equo BK’ : AB’ :: LB : N. Draw LO, 
LM perpendicular to AC, CB ; LO, LM are there¬ 
fore given in magnitude. Now, becaufe AB’ : BK 1 :: 

AD’ : DF’, N : LB :: AD’ : DF’, and DF’mH 

N 


LG') ; therefore DG’—LG* has to DL a conftant 
ratio, viz. that of AB to R. The angle DLG is there¬ 
fore a right angle, and the ratio of AB to R that of 
equality, otherwife LD would be given in magnitude, 
contrary to the fuppofition. LG is therefore given in 
pofition : and fince R : N : : AB : N : : LO’ 4-LM 3 : 
LG' ; therefore the fquare of LG, and confequently 
LG, is given in magnitude. The point G is there¬ 
fore given, and alfo the ratio of DE*+DF*to DG', 
which is the fame with that of AB to N. 

The conftruftion eafilyfollows from the analyfis, but 
it may be rendered more fimple ; for fince AH’ : AB* 

: : A.L : N, and BK’ : AB’ :: BL : N; therefore AH* 
-f-BK* : AB 1 :: AB : N. Likewife, if AG, BG, be 
joined, AB : N : : AH' : AG', and AB : N: : BK’: 
BG 3 ; wherefore AB : N :: AK'+BK’ : AG* 4- BG* 
and AG*4-BG i =AB’ ; therefore the angle AGBis a 
right one, and AL : LG: : LG : LB. If therefore A B 
be divided in L, fo that AL : LB :: AH’ : BK’ ; and 
if LG, a mean proportional between AL and LB be 
placed perpendicular to AB, G will be the point re¬ 
quired. 

The ftep in the analyfis, by which a fecond intro- 
duftion of the general hypothefis is avoided, is that in 
which the angle GLD is concluded to be a right angle ; 
which followsTrom DG’ —GL 3 , having a given ratio to 
LD’, at the fame time that LD is of no determinate 
magnitude. For, if poffible, let GLD be obtufe (fig. 6,) 
and let the perpendicular from G to AB meet it in V, 
therefore V is given: and fince GD’—LG'izrLD’-f. 
2DL X LV; therefore, by the fuppofition, LD 3 -f-2DL 
XLV muft have a given ratio to LD’ ; therefore the 
ratio of LD 1 to DLx VL, that is, of LD to VL, is 
given, fo that VL being given in magnitude, LD is al¬ 
fo given. But this is contrary to the fuppofition ; for 
LD is indefinite by hypothefis, and therefore GLD 
cannot be obtufe, nor any other than a right angle. 
The conclufion here drawn immediately from the inde¬ 
termination of LD would be deduced according to 
Dr Simfon’s method, by aifuming another point D' 
and how, and from die fuppofition that GD”—GL’ : 
LD'’ :: GD’—GL’ : LD’, it would eafily appear that 
GLD muft be a right angle, and the ratio that of equa¬ 
lity. 

Thefe porifms facilitate the folution of die general 
problems from which they are derived. For example, let 
three ftraight lines AB, AC, BC (fig. 5.), be given in 

poft- 


Porifm. 
_____ j 
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^Porifm, pofition, and alfo a point R, to find a point D in one of 
t jj e gi ven lines, fo that DE and DF being drawn per¬ 
pendicular to BC, AC, and DR, joined; DE’-f-DF* 
may have to DR 1 a given ratio. It is plain, that ha¬ 
ving found G, the problem would be nothing more than 
to find D, fuch that the ratio of GD 2 to DR 3 , and 
therefore that of GD to DR, might be given, the point 
D being in the circumference of a given circle, as is 
well known to geometers. 

The fame porifm alfo aflifts in the folution of ano¬ 
ther problem. For if it were required to find D fucii 
that DE 2 + DF 2 might be a given fpace ; having found 
G, DG' would have to DE’ + DF 3 a given ratio, and 
DG would therefore be given; whence the folution is 
obvious. 

The connexion of this porifm with the impoffible 
cafe of the problem is evident; the point L being that 
from which, if perpendiculars be drawn to AC and CB, 
the fum of their fquares is the leaft poflible. For fince 
DF 2 +DE 2 : DG 2 : : L 0 2 + LM 2 : LG 2 : : and fince 
LG is lefs than DG, L 0 2 -}-LM 2 mull be lefs than 
DF 2 + DE 2 . It is evident from what has now appear¬ 
ed, that in fome inftances at leaft there is a clofe con¬ 
nexion between thofe propofitions and the maxima or 
minima, and of confequence the impoffible cafes of pro¬ 
blems. The nature of this connexion requires to be 
farther inveftigated, and is the more interefting becaufe 
the tranfition from the indefinite to the impoffible cafe 
feems to be made with wonderful rapidity. Thus in 
the firft propofition, though there be not properly 
fpeaking an impoffible cafe, but only one where the 
point to be found goes off ad infinitum, it may be re- 
marked, that if the given point F be anywhere out of 
CC'X'XIII the ^ ne ..(fig- ij, the problem of drawing GB 
- equal to GF is always poffible, and admits of juft one 
folution; but if F be in DH, the problem admits of 
no folution at all, the point being then at an infinite 
diftance, and therefore impoffible to be affigned. There 
is, however, this exception, that if the given point be 
at K in this fame line, DH is determined by making 
DK equal to DL. Then every point in the line DE 
gives a folution, and may be taken for the point G. 
Here therefore the cafe of numberlefs folutions, and of 
no folution at all, are as it were conterminal, and fo clofe 
to one another, that if the given point be at K the 
problem is indefinite ; but if it remove ever fo little from 
K, remaining at the fame time in the line DH, the 
problem cannot be refolved. This affinity might have 
been determined a priori: for it is, as we have feen, a 
general principle, that a problem is converted into a po- 
l ifm when one or when two of the conditions of it ne- 
ceffarily involve in them fome one of the reft. Sup- 
pofe, then, that two of the conditions are exaXly in 
that ftate which determines the third; then while they 
remain fixed or given, ftiould that third one vary or 
differ ever fo little from the ftate required by the other 
two, a contradiction will enfue : therefore if, in the hy- 
pothefis of a problem, the conditions be fo related to one 
another as to render it indeterminate, a porifm is pro¬ 
duced ; but if, of the conditions thus related to one ano¬ 
ther, lome one be fuppofed to vary, while the others con¬ 
tinue the fame, an abfurdity follows, and the problem 
becomes impoffible. Wherever, therefore, any problem 
admits both of an indeterminate and an impoffible cafe, 
it is certain, that thefe cafes are nearly related to one 


another, and that fome of the conditions by which they foriim. 
are produced are common to both.” It is fuppofed 
above, that two of the conditions of a problem involve 
in them a third ; and wherever that happens, the con- 
clufion which has been deduced will invariably take 
place. But a porifm may in fome cafes be fo fimple as 
to arife from the mere coincidence of one condition 
with another, though in no cafe whatever any incon 
fiftency can take place between them. There are, 
however, comparatively few porifms fo fimple in their 
origin, or that arife from problems where the conditions 
are but little complicated; for it ufually happens that 
a problem which can become indefinite may alfo become 
impoffible ; and if fo, the connexion already explained 
never fails to take place. 

Another fpecies of impcffibility may frequently arife 
from the porifmatic cafe of a problem which will affeft , 

in fome meafure the application of geometry to aftrono- 
my, or any of the fciences depending on experiment or 
obfervation. For when a problem is to be refolved by 
help of data furnifhed by experiment or obfervation, 
the firft thing to be confidered is, whether the data fo 
obtained be fufficient for determining the thing fought: 
and in this a very erroneous judgment may be formed, 
if we reft fatisfied with a general view of the fubjeX ; for 
tho’ the problem may in general be refolved from the data 
with which we are provided, yet thefe data may be fo 
related to one another in the cafe under confideration, 
that the problem will become indeterminate, and inftead 
of one folution will admit of an indefinite number. This 
we have alreadyfound to be the cafe in the foregoing pro¬ 
pofitions. Such cafes may not indeed occur in any of the 
praXical applications of geometry ; but there is one of 
the fame kind which has aXually occurred in aftronomy. 

Sir Ifaac Newton, in his Principia, has confidered a 
fmall part of the orbit of a comet as a ftraight line de- 
fcribed with an uniform motion From this hypothefi?, 
by means of four obfervations made at proper intervals 
of time, the determination of the path of the comet is 
reduced to this geometrical problem: Four ftraight 
lines being given in pofition, it is required to draw a 
fifth line acrofs them, fo as to be cut by them into 
three parts, having given ratios to one another. Now 
this problem had been conftruXed by Dr Wallis and 
Sir Chriftopher Wren, and alfo in three different ways 
by Sir Ifaac bimfelf in different parts of his works ; yet 
none of thefe geometers obferved that there was a par, 
ticular fituation of the lines in which the problem ad¬ 
mitted of innumerable folutions : and this happens to 
be the very cafe in which the problem is applicable to 
the determination of the comet’s path, as was firft dif- 
covered by the Abbe Bofcovich, who was led to it 
by finding, that in this way he could never deter¬ 
mine the path of a comet with any degree of cer¬ 
tainty. 

Befides the geometrical there is alfo an algebraical 
analyfis belonging to porifms ; which, however, does not 
belong to this place, becaufe we give this account of 
them merely as an article of ancient geometry ; and the 
ancients never employed algebra in their inveftigations, 

Mr Playfair, profeffor of mathematics in the univerfity 
of Edinburgh, has written a paper on the origin and 
geometrical inveftigation of porifms, which is publiffied 
in the third volume of the TranfaXipns of the Royal 
Society of Edinburgh, from which this account of the 
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fubject is taken. He has there promifed a fecond part 
to his paper, in which the algebraical inveftigation of 
porii'ms is to be confidered. This will no doubt throw 
considerable light upon the fubjeft, as we may rea¬ 
dily judge from that gentleman’s known abilities, and 
from the fpecimen he has already given us in the firft part. 

PORK, the flefh of fwine killed for the purpofes 
of food. See So s. 

The hog is the only domeftic animal that we know 
of no ufe to man when alive, and therefore feems pro¬ 
perly deiigned for food. Befides, as loathfome and ugly 
to every human eye, it is killed without reluctance. 
The Pythagoreans, whether to preferve health, or on 
account of compaffion, generally forbade the ufe of ani¬ 
mal food ; and yet it is alleged that Pythagoras referved 
the ufe of hog’s flefh for himfelf. The Jews, the 
Egyptians, &c. and other inhabitants of warm countries, 
and ail the Mahometans at prefent, reject the ufe of 
pork. It is difficult to find a fatisfaftory reafon for this, 
or for the precept given to the Jews refpeCting it, though 
unqueftionably there was fome good one for it. The 
Greeks gave great commendations to this food ; and Ga¬ 
len, though indeed that is expeCted to be from a particu¬ 
lar fondnefs, is every where full of it. The Romans con- 
iidered it as one of their delicacies ; and if fome of the 
inhabitants of the northern climates have taken an aver- 
fion to it, that probably arofe from the uncultivated 
Rite of their country not being able to rear it. Pork 
is of a very tender ftruCture j increafed perhaps from a 
peculiarity in its ceconomy, viz. taking on fat more 
readily than any other animal. Pork is a white meat 
even in its adult ftate, and then gives out a jelly in very 
great quantity. On account of its little perfpirability 
and tendernefs it is very nutritious, and was given for 
that intention to the athleta. With regard to its alka- 
lefcency, no proper experiments have yet been made ; 
but as it is of a gelatinous and fucculeut nature, it is 
probably lefs fo than many others. Upon the whole, 
it appears to be a very valuable nutriment; and the rea¬ 
fon is not very obvious why it was in fome countries 
forbidden. It is faid that this animal is apt to be difeafed ; 
but why were not inconveniences felt on that account 
in Greece ? Again, it has been alleged, that as Palefline 
would not rear thefe animals, and as the Jews had 
learned the ufe of them in Egypt, it was neceffary they 
fhould have a precept to avoid them. But the Egyp¬ 
tians themfelves did not ufe this meat ; and this reli¬ 
gious precept, indeed, as well as many others, feems 
to have been borrowed from them. Poffibly, as pork 
is not very perfpirable, it might increafe the leprofy, 
which was laid to be epidemic in Paleltine; though 
this is far from being certain. 

PORLOCK, in the county of Somerfet in England, is 
a fmall fea-port town fix miles wefc from Ivlinehead. This 
whole parilh, including hamlets, contains about no 
lioufes, and nearly 600 inhabitants. The fituation of the 
town is very romantic, being nearly furrounded on all 
lides, except toward the fea, by fteep and lofty hills, inter¬ 
fered by deep vales and hollow glens. Some of the hills 
are beautifully wooded, and contain numbers of wild 
deer. The valleys are very deep and pidturefque ; the 
lides being fteep, fcarred with wild rocks, and patched 
with woods and fbreft fhrubs. Some of them are well 
cultivated and lludded with villages or fingle farms and 
cottages, although agriculture here is very imperfectly 
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underftood. Moll of the roads and fields are fo fteep, Tor® 

that no carriages of any kind can be ufed ; all the crops | 
are therefore carried in with crooks on horfes, and the or F 
manure in wooden pots called dojjels. Many of the 
poor are employed in fpinning yarn for the Dunfter 
manufactory. W. Long. 3. 32. N. Lat. 51. 14. 


PORO. See Calauria. 

PORPESSE, in ichthyology. See Delphinus. 

PORPHYRIUS, a famous Platonic philofopher, was 
bom at Tyre in 233, in the reign of Alexander Seve- 
rus. He was the difciple of Longinus, and became 
the ornament of his fchool at Athens ; from thence he 
went to Rome, and attended Plotinus, with whom he 
lived fix years. After Plotinus’s death he taught phi- 
lofophy at Rome with great applaufe; and became well 
{killed in polite literature, geography, aftronomy, and 
mulic. He lived till the end of the third century, and 
died in the reign of Dioclefian. There are ftill extant 
his book on the Categories of Ariftotle; a Treatife on 
Abftinence from Flelh; and feveral other pieces in 
Greek. He alfo compofed a large treatife againft the 
Chriftian religion, which is loft. That work was an- 
fwered by Methoffius bifhop of Tyre, and alfo by Eu- 
febius, Apollinarius, St Auguftin, St Jerome, St Cyril, 
and Theodoret. The emperor Theodofius the Great 
caufed Porphyrius’s book to be burned in 338. Thofs 
of his works that are ftill extant were printed at Cam¬ 
bridge in 1655', 8vo, with a Latin verfion. 

“ Porphyrius (fays Dr Enfield) was, it mull be 
owned, a writer of deep erudition ; and had his judge¬ 
ment and integrity been equal to his learning, Le 
would have deferved a diftinguilhed place among the 
ancients. But neither the fplendor of his diction, nor 
the variety of his reading, can atone for the credu¬ 
lity or the difhonefty which filled the narrative parts of 
his works with fo many extravagant tales, or intereft 
the judicious reader in the abftrufe fubtelties and myf- 
tical flights of his philofophical writings.” 

PORPHYRY, a genus of (tones belonging to the 
order of faxa. It is found of feveral different colours, 
as green, deep-red, purple, black, dark-brown, and 
grey. Under the name of porphyry, Mr Kir-van and 
M. de Sauffure include thofe (tones which contain ei¬ 
ther felt-fpar, fchoerl, quartz, or mica, with other fpecies 
of cryftallized (tone on a filiceous or calcareous ground. 
There are a great many different kinds. M. Ferber de- 
fcribes 20 varieties under four fpecies, but in general it 
is confidered with relation to its ground, which is met 
with of the colours already mentioned. When the 
ground is of jafper, the porphyry is commonly very 
hard ; the red generally contains felt-fpar in fmall white 
dots or fpecks ; and frequently, together with thefe, 
black fpots of fchoerl. The green is often magnetic, 
and is either a jafper or fchoerl, with fpots of quartz, 
Sometimes a porphyry of one colour contains a frag¬ 
ment of another of a different colour. Thofe that have 
chert for their ground are fufible per fe. The calca¬ 
reous porphyry confifts of quartz, felt-fpar, and mica, 
in feparate grains, united by a calcareous cement; and, 
laftly, the micaceous porphyry confifts of a greenilh. 
grey micaceous ground, in which red felt-fpar apd 
greenifh foap-rock are inferted. 

The porphyry of the ancients is a mod elegant mafs 
of an extremely firm and compact ftruCture, remarkably 
heavv, and of a fine ftrong purple, variegated more or 
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Porphyry, lefs with pale red and white ; its purple is of all degrees, 

' * ' f t om the claret-colour to that of the violet ; and its va¬ 

riegations are rarely difpofed in veins, but fpots, fome- 
times very fmall, and at others running into large blotch¬ 
es. It is lefs fine than many of the ordinary marbles ; 
l}ut it excels them all in hardnefs, and is capable of a 
moft elegant polifh. It is ilill found in immenfe ftrata 
in Egypt. The hard red-lead coloured porphyry, va¬ 
riegated with black, white, and green, is a moft beauti¬ 
ful and valuable fubftance. It has the hardnefs and all 
the other characters of the oriental porphyry ; and even 
greatly excels it in brightnefs, and in the beauty and 
variegation of its colours. It is found in great plenty in 
the iiland of Minorca ; and is well worth importing, being 
greatly fuperior to all the Italian marbles. The hard, 
pale-red porphyry, variegated with black, white, and 
green is of a pale flefir-colour ; often approaching to 
white. It is variegated in blotches from half an inch to 
an .inch broad. It takes a high poliftr, and emulates all 
the qualities of the oriental porphyry. It is found in 
immenfe ftrata in Arabia Petraea, and in the Upper 
Egypt; and in feparate nodules in Germany, England, 
and Ireland. 

Eicoroni takes notice of two exquifitely fine columns 
of black porphyry in a church at Rome. In Egypt 
there are three celebrated obelifks or pillars of porphy¬ 
ry, one near Cairo and two at Alexandria. The French 
call them aguglias, and in England they are called Cleo¬ 
patra's needles. 

The art of cutting porphyry, praflifed by the an¬ 
cients, appears now to be loft. Indeed it is difficult to 
conceive what tools they ufed for fafhioning thofe huge 
columns and other porphyry works in fome of tire 
ancient buildings in Rome. One of the moll confi- 
derable of thefe, flill entire, is a tomb of Conflantia, the 
emperor Conftantine’s daughter. It is in the church of 
St Agnes, and is commonly called the tomb of Bacchus. 
In the palace of the Thuilleries there is alfo a fcnft of 
Apollo and of twelve emperors, all in porphyry. Some 
ancient pieces feem to have been wrought with the duf¬ 
fel, others with the faw, others with wheels, and others 
gradually ground down with emery. Yet modern tools 
*Phtlof. will fcarce touch porphyry. Dr Leifter therefore thinks*, 
Tranfad. that the ancients had the fecret of tempering fteel better 
N° 203. or than we ; and not, as fome imagine, that they had the 
Xowth’t art of foftening the poiphvry ; though it is probable 
Alirid. vol, t j me arK j a ; r have contributed to increafe its hard- 
w-p. 5 o, ne £- s> ^[j. AddiR" lays, he faw a workman at Rome 
cutting porphyry ; out his advances were extremely 
flow and almoft irffenfible. The Italian fculptors work 
the pieces of old porphyry columns flill remaining (for 
the porphyry quarries are long fince loft) with a brais 
faw without teeth. With this faw, emery, and water, 
they rub and wear the done with infinite patience. 
Many perfons have endeavoured to retrieve the ancient 
-art, and particularly Leon Baptifta Alberti ; who, 
iearching for the neceffary materials for temper, fays, 
tie found goats blood the beft of any: but even this 
availed not much ; for in working with duffels tem¬ 
pered with it, fparks of fire came much more plenti¬ 
fully than pieces of the done. The fculptors were 
thus, however, able to make a flat- or oval form; but 
could never attain to any ihing like a figure. 

In the year 1555, Cofmo de Medicis is faid to have 
diftilled a water from certain herbs, with which his fculp- 
Vol. XY. 


tor Francefco Tadda gave his tools fuch an admirable Porphyry 
hardnefs and fo fine a temper, that he performed fome H 
very exquifite works with them; particularly our Sa- ” r ".^ 
viour’s head in demi-relievo, and Cofmo’s head and his 
duchefs’s. The very hair and beard, how difficult fo- 
ever, are here well condudled ; and there is nothing cf 
the kind fuperior to it in all the works of the ancients ; 
but the fecret appears to have died with him. The 
French have difeovered another mode of cutting por¬ 
phyry, ok. with an iron faw without teeth, and grec , 
a kind of free ftone pulverized, and water. The au¬ 
thors of this invention fay, that they could form the 
whole contour of a column hereby if they had matter to 
work on. Others have propofe.d to harden tools fo as 
to cut porphyry, by fteeping them in the juice of the 
plant called bear’s beech or branhurf.ne. See Birch’s 
Hiji. R. S. vol. r. p. 238. vol. ii. p. 73, &C. Mr Boyle 
fays, that he caufed porphyry to be cut by means of 
emery, fteel faws, and water; and obferves, that in his 
time the Englifh workmen were ignorant of the man¬ 
ner of working porphyry, and that none of them would 
undertake to cut or polifh it. See his Works abr. vol. i-. 
p. hi. 

Da Cofta fuppofe?, and perhaps with reafon, that 
the method ufed by the ancients in cutting and engra¬ 
ving porphyry was extremely fimple, and that it was 
performed without the aid of any fcientific means that 
are now loft. He imagines, that, by unwearied dili¬ 
gence, and with numbers of common tools at great ex¬ 
pence, they rudely hewed or broke the ftone into the 
intended figure, and by continued application reduced, 
them into more regular defigns; and that they com¬ 
pleted the work by polifhing it with great labour, by 
the aid of particular hard fands found in Egypt. And 
he thinks, that in the porphyry quarries there were 
layers of grit or loofe disunited particles-, analogous to 
the porphyry, which they carefully fought for, and ufed 
for this work. See Nat. Hift. of Fojjils, p. 285. 

PoRPHrur-Shell, a fpecies of Murex. 

PORPITES, the Hair-button-stone, in natural 
hiftory, a name given by authors to a fmall fpecies of 
fold coral; which is ufually of a rounded figure con- 
fiderably flatted, and ftriated from the centre everyway 
to the circumference. Thefe are of different fizes and 
of different colours, as greyifh, whitifii, brownifti, or 
blnifh, and are ufually found immerfed in ftone. See 
Plate CC. 

PORRUM, the Leek ; a fpecies of plants, belong¬ 
ing to the genus of Allium. 

PORT, a harbour, river, or haven, formed either by 
nature or art to receive and (helter (hipping from the- 
ftorms and waves of the open fea. 

Artificial ports are thofe which are either formed by 
throwing a ftrong mound or rampire acrofs the har¬ 
bour’s mouth to fome ifland or rock, or eredling two 
long barriers, which ftretch from the land oif each fide 
like arms or the horns of a crefcent, and nearly inclofe 
the haven; the former of thefe are called mole-heads and 
the latter 

Port, is alfo a name given on fome occafions to the 
larboard or left fide of the fhip, as in the following in- 
ftances. Thus it is faid, “ the (hip heels to port,” i. e- 
(loops or inclines to the larboard-fide. “ Top the yard 
to port!” the order to make the larboard extremity of 
a yard higher than the other. “ Port the helm !” the 
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order to put the helm over to the larboard-fide of the 
veil'd. In all thefe fenfes this phrafe appears intended 
to prevent any miftakes happening from the fimilarity 
of founds in the words J}arboard and larboard, particu¬ 
larly when they relate to the helm, where a mifappre- 
henfion might be attended with very dangerous confe- 
quences. 

Ports, the embrafures or openings in the fide of a 
Ihip of war, wherein the artillery is ranged in battery 
upon the decks above and below. 

The ports are formed of a fufficient extent to point 
and fire the cannon, without injuring the {hip’s fide by 
the recoil; and as it ferves no end to enlarge them be¬ 
yond what is neceifary for that purpofe, the fiiipwrights 
have eftablifhed certain dimenfions, by which they are 
cut in proportion to the fize of the cannon. 

The ports are {hut in at fea by a fort of hanging- 
doors called the port-lids; which are fattened by hinges 
to their upper edges, fo as to let down when the can¬ 
non are drawn into the fliip. By this means the water 
is prevented from entering the lower decks in a turbu¬ 
lent fea. The lower and upper edges of the ports are 
always parallel to the deck, fo that the guns, when le¬ 
velled in their carriages, are all equally high above the 
lower extremity of the ports, which is called the port- 
cells. 

Port, is alfo a ftrong wine brought from Port-a- 
port, and alfo called Porto and Oporto. 

Port of the Voice, in mufic, the faculty or habit of 
making the {hakes, paffages, and diminutions, in which 
the beauty of a fong or piece of mufic confifts. 

Port-C rayon, a pencil-cafe, which is ufually four or 
.five inches long, and contrived fo as that the pencil may 
Aide up and down. Its infide is round, and its outfide 
is fometimes filed into eight fides or faces, on which are 
drawn the feftor-lines; fometimes it is made round both 
without-fide and within, arid has its length divided into 
inches and parts of inches. 

Port-F ire, a compofition for fetting fire to powder, 
&. c. Port-fires are frequently ufed by artillery people 
in preference to matches ; and they are diftinguiflied 
into wet and dry port-fires. The compofition of the 
former is faltpetre four,fulphur one, and mealed powder 
four. When thefe materials are thoroughly mixed and 
lifted, the whole is to be moiftened with a little linfeed 
oil, and rubbed between the hands till all the oil is im¬ 
bibed by the compofition. The preparation for dry 
port-fires is faltpetre four, fulphur one, mealed powder 
two, and antimony one. Thefe compofitions are dri¬ 
ven into fmall paper cafes, to be ufed whenever necef- 
fary. 

PoRT-aux-Prune, fo called by the French, is a coun¬ 
try on the coaft of Africa, to the north of the ifland 
of Madagafcar. It is a rich country, and fertile in rice 
and paftmes; it is inhabited only by the negroes, who 
are an induftrious good fort of people, but very fuper- 
ttitious. There are no towns, but feveral villages, and 
they have fome cuftoms which feem to incline to Ju- 
dailm. 

Port ffackfon, in New Holland. See New Holland , 
n° 7, &c. 

Pour-Royal, a fea-port town in the ifland of Jamaica. 
It was once a place of the greateft riches and importance 
in the Weft Indies: but in 1692 it was deftroyed by an 
earthquake, in 1702 by fire, in 1722 by an inundation 


of the fea, and in 1744 it fuffered greatly by a hurri¬ 
cane. It is now reduced to three ftreets, a few lanes, 
and about 200 houfes. It contains the royal navy-yard 
for heaving down and refitting the king’s {hips ; the 
navy-hofpital, and barracks for a regiment of foldiers. 
The fortifications, w'hich are very extenfive, being in 
excellent order, and having been lately ftrengthened 
with many additional works, it may be faid to vie in 
point of ftrength with any fortrefs in the king’s domi¬ 
nions. The harbour is one of the belt in the woYld, 
and 1000 {hips may ride therein, fecure from every 
wind that can blow. It is fix miles eaft of Spanifh- 
town, and as much by water fouth-eatt of Kingfton. 
W. Long. 76. 40. N. Lat. 18. o. 

PoRT-Royal, an ifland in North America, on the coaft 
of South Carolina, which, with the neighbouring con¬ 
tinent, forms one of the moll commodious harbours in 
tire United States. It is 15 miles in length; and 
the town on the north ftiore is called Beaufort. W. 
Long. 80. 10. N. Lat. 31. 40. 

PoRT-Royal, the name of two monafteries of Cifter- 
tian nuns in the diocefe of Paris; the one near Chev- 
reufe, at the diftance of five leagues from Paris, called 
Port-Royal of the Fields ; and the other in Paris, in the 
fuburbs of St James. 

The nuns of the former of. thefe monafteries proving 
refraftory, were difperfed ; when many ecclefiaftics, and 
others, who were of the fame fentiments as thefe reli¬ 
gious, retired ter Port-Royal, took apartments there, 
and printed many books. Hence the name of Port- 
Royali/ls was given to all their party, and their books 
were called books of Port-Royal: from hence we fay 
the writers of Port-Royal, Meffieurs de Port-Royal, and 
the tranflations and grammars of Port-Royal. 

PORTA, or Vena Porta, in anatomy, a large vein 
diftributed through the liver in the manner of an ar¬ 
tery. See Anatomy, n° 96. 

PortA-A ngujla (anc. geog.), mentioned only by 
Ptolemy ; a town of the Vaccsei in the Hither Spain ; 
thought by fome to be Torre §)uemada, in Old Caftile; 
by others Los Vahafes, a village between Burgos and 
Torre Quemada. 

PORTiE- Rom anas (anc. geog.), according to 
Pliny, Romulus left but three, or at moft four, gates of' 
Rome : afterwards, on enlarging the Pomceria, or com- 
pafs of the city, they amounted to 37. 

PORTAL, in architecture, a little gate where there 
are two gates of a different bignefs ; alfo a little fquare 
corner of a room cut off from the reft by the wainfeot, 
and forming a fhort paffage into the room. The fame 
name is alio fometimes given to a kind of arch of join¬ 
ers work before a door. 

PORT ATE,or a Crofs Portate, in heraldry, a croft 
which does not ftand upright, as croflbs generally do ; 
but lies acrois the efcutcheon in bend, as if it were car¬ 
ried on a man’s {houlder. 

PORI CULLICE, in fortification, is an affemblage 
of feveral large pieces of wood, joined acrofs one ano¬ 
ther like a harrow, and each pointed with iron at the 
bottom. They are fometimes hung over the gate-way 
of old fortified towns, ready to let down in cafe of fur- 
prife, when the gates could not be fhut. 

PORTER, a kind of malt liquor w r hich differs from 
ale and pale beer, in its being made with high dried 1 

malt. See Ale, Beer, and Brewing.. 


Port 

II 

Porter. 


PORT- 



POR t 403 1 FOR 


Port- PORT-Glasgow. See Glasgow, n° 10. 

Clafgow, PORTGREVE, or Portgrave, was anciently the 
Portico P r ‘ nc ‘P a l magiftrate in ports and ocher maritime towns. 

■ v The word is formed from the Saxon port , “ a port or 
other town 5” and geref, “ a governor.”—It is fome- 
times alfo written port-reve. 

Camden obferves, that the chief magiftrate of Lon¬ 
don was anciently called port-greve: inftead of whom, 
Richard I. ordained two bailiffs; and foon afterwards 
King John granted them a mayor for their yearly ma¬ 
giftrate. 

PORTICI, a palace of the king of Naples, fix 
miles from that capital. It has a charming fituation, 
on the fea-fide, near mount Vefuvius. It is enriched 
with a vaft number of fine flatties, and other remains 
of antiquity, taken out of the ruins of Herculaneum. 

Th-e mufeum confifts of 16 rooms, in which the dif¬ 
ferent articles are arranged with very great tafte. The 
floors are paved with Mofaic, taken from the recovered 
towns, and the walls of the court are lined with infcrip- 
tions. Befides bufts, ftatues, medals, intaglios, lamps, 

• and tripods, there is fcarcely an article ufed by the an¬ 
cients of which a fpecimen may not be feea in this mu- 
Wa thins’s feum. “ But the moft valuable room is the library, 
Travels f ro m the numerous manufeript rolls which it contains. 
Swiffer What a field is here for conjedture! what room for 
land, Italy, hope ! Among this ineftimable collection, how many 
&c. great works are there, of which even the names are 
now unknown! how many unbroken volumes, whofe 
very fragments, preferved in the writings of the ancient 
fcholiafts, convey to us moral improvement, information, 
and delight! perhaps all the dramatic pieces of Menan¬ 
der and Philemon ; perhaps, nay, certainly, the loft De¬ 
cades of Livy ; for it is impoflible to fuppofe, that a- 
mong fo many rolls, the moft admired hiftory of the 
people who pofieffed them is not to be found : what pri¬ 
vate library in Britain is without the beft hiftories of 
England ? But how I tremble for their fituation, as 
Portici is built on the lava that overwhelmed Hercula¬ 
neum ! How I tremble too for the indifference of the 
king of Naples towards this invaluable treafure, in 
which all the moft enlightened people of Europe are 
deeply interefted! When I firft faw them, I had no idea 
of what they were, as they refemble wooden truncheons 
burnt almoft to charcoal. They are fo hard and brittle, 
that the greateft caution muft be ufed in removing 
them, left they crumble to duft ; neverthelefs, an inge • 
nious friar of Genoa, named Raggio, undertook to un¬ 
roll them ; and by a moft curious, though tedious pro- 
cefs, fo far fucceeded, as to tranferibe three Greek Trea¬ 
ties on Philofophy and Mufic ; but finding (as I hear) 
no other encouragement than his falary, which was but 
little more than you pay fime of your fervants, the 
work was unhappily difeontinued. Were thefe manu- 
feripts in England, they would not long remain a fecret 
to the world.” 

PORTICO, in architecture, a kind of gallery on 
the ground ; or a piazza encompafted with arches fup- 
ported by columns, where people walk under covert. 
The roof is ufually vaulted, fometimes flat. The an¬ 
cients called it lacunar. Though the word portico be 
derived trom porta , “ gae, door;” yet it is applied 
to any difpofition of columns which ferm a gallery, 
without any immediate relation to doors or gates. The 
moft celebrated porticoes of antiquity were, thofe of So¬ 


lomon's temple, which formed the atrium or court, and p** orr, ‘‘ 
encompaffed the fanCtuary ; that of Athens, built for the or * al> ^ 
people to divert themfelves in, and wherein the philofo- 
phers held their difputes and converfations, (fee Porch ); 
and that of Pompey at Rome, raifed merely for magni¬ 
ficence, confifting of feveral rows of columns fuppea t¬ 
ing a platform of vaft extent; a draught whereof, 

Serlio gives us in his antique buildings. Among the 
modern porticoes, the moft celebrated is the piazza, 
of St Peter of the Vatican.—That of Covent-Garden, 

London, the work of Inigo Jones, is alfo much ad¬ 
mired. 

PORTIt. See Pompeii. 

PORTLAND, a peninfula in Dorfetfhire, of great 
ftrength both by nature and art, being furreunded with 
inacceflible rocks, except at the landing-place, where 
there is a ftrong caftle, called Portland cajlle , built by 
king Henry VIII. There is but one church in the 
ifland : and that (lands fo near the fea, that it is often 
in danger from it. It is now chiefly noted for the free- 
ftone which is found there, and which is greatly em¬ 
ployed in London, and other parts of England, for 
building the fined ftru&ures. St Paul’s church, in par¬ 
ticular, was built therewith. W. Long. 2. 35. N. Lat. 

50. 30. 

The following cuftom at Portland is worthy of no¬ 
tice. “ While I was looking over the quarries at Port¬ 
land (fays Mr Smeaton), and attentively confidering the 
operations, obferving how foon the quarrvmen would 
cut half a ton of fpawls from an unformed block, and 
what large pieces flew off at every ftroke ; how fpeedily 
their blow r s followed one another, and how incefl’antly 
they purfued this labour with a tool of from 18 to zo 
pound weight; I was naturally led to view and confider 
the figure of the operative agent; and after having ob- 
ferved, that by far the greateft number of the quarry- 
men were of a very robuft hardy form, in whofe hands 
the tool I have mentioned feemed a mere play-thing, 

I at laft broke out with furprife, and inquired of my 
guide, Mr Roper, where they could poflibly pick up 
fuch a fet of (lout fellows to handle the level, which in 
their hands feemed nothing ? for I obferved, that in the. 
fpace of 15 minutes, they would knock off as much 
wafte matter from a mafs of (lone, as any of that occu¬ 
pation I had ever feen before would do in an hour. Says 
Roper, ‘ we do not gato fetch thofe men from a diftance, 
they are all born upon the ifland, and many of them 
have never been farther upon the main land than to 
Weymouth.’ I told him, I thought the air of that 
ifland muft be very propitious, to furnilh a breed of 
men fo particularly formed for the bufinefs they follow¬ 
ed. ‘The air (he replied), though very fharp from our 
elevated filiation, is certainly very healthy to working 
men ; yet if you knew how thefe men are produced, 
you would wonder the lefs ; for all our marriages here 
are productive of children.’ On defiring an explana¬ 
tion how this happened, he proceeded : ‘ Our people 
here, as they are bred to hard larbour, are very early in 
a condition to marry and provide for a family ; they in¬ 
termarry with one another., very rarely going to the 
main-land to feek a wife; and it has been the cu tom of 
the ifland, from time inimem rial, that they never mar¬ 
ry till the woman is pregnant.’ But pray ((aid I) 
does not this fubjeCt you to a great number of baftards ? 

Have not your Poitlanders the fame kind of ficklenefs 
3 E 2 in 
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PartlanL In their attachmehts that Englifhmen are fubjeft to? 
*• and, in confequence, does not this produce many incon¬ 

veniences ? ‘ None at all (replies Roper), for previous to 
roy arrival here, there was but one child on record of 
the, parifli regifter that had been born a baftard in the 
compafs of 1-50 years. The mode of courtfhip here is, 
that a young woman never admits of the ferious ad- 
drefles of a young man, but on fuppofition of a tho¬ 
rough probation. When, fhe becomes with child, fhe 
tells her mother, the mother tells her father, her'father 
tells his father, and he tells his fon, that it is then pro¬ 
per time to be married/ But fuppofe, Mr Roper, 
Ihe does not prove to be with child, what happens then ? 
Do they live together without marriage ? or, if they 
feparate, is hot this fuch an imputation Upon her, as to 
prevent her getting another fuitor? ‘ The cafe is thus 
managed (anfwered my friend), if the woman does not 
prove with child after a competenttime of courtfhip, 
they conclude they are not deftined by Providence for 
each other; they therefore feparate ; and as it is an efta- 
blifhed maxim, which the Portland women obferve with 
great ftridtnefs, never to admit a plurality of lovers at 
one time, their honour is no way tarnifhed : fhe juft as 
foon (after the affair is dedared to be broke off) gets 
another fuitor, as if fhe had been left a widow, or that 
nothing had ever happened, but that flie had remained 
an immaculate virgin/ But pray, Sir, did nothing 
particular happen upon your men coming down from 
London ? ‘ Yes (fays he) our men were much ftruck, 
and mightily pleafed with the facility of the'Portland 
ladies, and it was not long before feveral of the women 
proved with child ; but the men being called upon to 
marry them, this part of the leffon they were uninftfuc- 
ted in; and on their refufal, the Portland women arofe 
to done them out of the ifland; infomuch, that thofe 
few who did not choofe to take their fweethearts for bet¬ 
ter or for worfe, after fo fair a trial, were in reality ob¬ 
liged to decamp; and on this occafion fome few baftards 
were born: but fince then matters have gone on accord¬ 
ing to the ancient cuftom.” 

PORTLAND vase, a celebrated funeral vafe which 
was long in pofFeffion of the Baberini family ; but which 
■ivas lately purchafed for iooo guineas by the Duke of 
Portland, from whom it has derived its prefent name. 
Its height is about ten inches, and its diameter where 
broadeft fix. There are a variety of figures upon it of 
Bioft exquifite workmanfhip, in bas relief of white opake 
glafs, raifed on a ground of deep blue glafs, which ap¬ 
pears black except when held againft the light. It ap¬ 
pears to have been the work of many years, and there 
are antiquarians who date its production feveral centuries 
before the Chriftian era ; fince, as has been faid, fculp- 
ture was declining in excellence in the time of Alexander 
the Great. 

Refpefting the purpofe of this vafe, and what the fi¬ 
gures on it were meant to reprefent, there have been a 
variety of conjectures, v'hich it is not our bufmefs to 
* Laves of enumerate. We think with Dr Darwin * that it was not 
the Plants, made for the afhes of any particular perfon deceafed •, 
and therefore that the fubject of its embellifhments is 
not a pri vate hiftory, but of a general nature. But we 
are not fure that he is right in conjecturing it to repre¬ 
fent a part of the Eleulinian myfteries; becaufe that 
conjecture depends on Warburton’s explanation of the 
6th book of the JEneid,’ which does notnow command. 


that refpecl which it did when it Was firft propofed. Portlanfl 
We fhall therefore give a fhort account of the feveral II 
figures, without noticing any of the theories or con-1 ort-Loui g 
jectures that have been made about them. 

In one compartment three exquifite figures are placed 
on a mined column, the capital of which is fallen, and 
lies at'their feet among other disjointed ftones: they fit 
under a tree onloofe piles of ftone. The'middle figure 
is a female in a reclining and dying attitude, with an 
inverted torch in her left han'd, the elbow of which fiip- 
pprts her as fhe finks,, while the right hand Is raife& 
and thrown Over her drooping head. The figure on 
her right hand is a man, and that on the left a woman, 
both flip porting themfelves on their arms, and apparent¬ 
ly thinking intenfely. Their backs are to the dying 
figure, and their faces are turned to her, but without 
an attempt to "affi'ft her. On another compartment of 
the vafe is a figure coming through a portal, and go¬ 
ing down with great timidity into a darker region. 

Where he is received by a beautiful female, who llretches 
forth her haiid to help him: between her knees is a 
large and playful ferpent. She fits with her feet to¬ 
wards an aged figure,, having one foot funk into the 
earth, and the other raifed on a column, with his chin 
refting on his hand. Above the’female figure is a Cupid, 
preceding the firft figure, and beckoning to him to ad¬ 
vance. This firft figure holds a cloke cr garment,, 
which he Teems anxious to bring with him, but which.. 
adheres to the fide of the portal through which he 
has pahed. In this compartment there are two trees, 
one of which bends over the female figure and the other 
over the aged one. On the bottom of the vafe there 
is another figiire on a larger fcale than the one we have 
already mentioned, but notfo well fmifhed norfp eleva¬ 
ted. This figure points with its finger to its mouth. 

The drefs appears to be curious and cumberforne, and 
above there is the foliage of a tree. On the head of the fi¬ 
gure there is a Phrygian cap : it is not eafy to fay whe¬ 
ther this figure be male or female. On the handles of 
the vafe are reprefented two aged heads with the ears 
of a quadruped, and from the middle of the forehead 
rifes a kind of tree without leaves : thefe figures are in 
all probability mere ornaments, and have no connexion 
with the reft of the figures, 6r the ftory reprefented on 
the vafe. 

PORTLANDIA, in botany: A genus of the jnq- 
nogynia order, belonging to the pentandria clafs of 
plants; and in the natural method ranking with thofe- 
of which the order is doubtful. The corolla is eleva¬ 
ted and funnel-fhaped; the antherse are longitudinal; 
the capfule pentagonal, and retufe at top; bilocular, and 
crowned with a pentaphyllous calyx. 

There are two fpecies, viz. the grandiflora arid hex-- 
andra ; the former of which has been particularly de¬ 
ferred by Dr Browne, who has alfo given jt good figure 
of it. It has frequently flowered in the royal garden at * 

Kew, and in Dr Pitcairn’s at Iflington. 

The external bark is remarkably rough, furrowed,, 
and thick ; it has no tafte. The inner bark is very 
thin, and of a dark brown colour. Its tafte is bitter 
and aftringent, and its virtues are the fame as thofe of' 
the Jefuit’s bark. .Infufed in fpirits or wine with a. 
little orange-peel, it makes an excellent ftomachic tinc-- 
ture. 

POR.T-Lou.is, is a ftrong town of"France, in Bre¬ 
tagne*. 
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• Port, tagne, in the diocefe of Vannes, with a citadel and a 
Po rto, good harbour. It was fortified by Louis XIII. from 
^ v ’ whom it derived its name. It was a Ration for part of 
the royal navy and the Eaft India ihips belonging to 
France. It is fluted at the mouth of the river Blavet, 
27 miles weft of Vannes. W. Long. 3. 18. N. Lat. 
•47. 40. 

1 PoRT-Mahon. See Minorca. 

PORTO. See Oporto. 

Porto- Bello, a town of North America, fituated in 
N. Lat. 9. 3, W. Long. 79. 45. clofe to the fea, on the 
declivity of a mountain, which furrounds the whole har¬ 
bour. This harbour is fo large, deep, and fafe, that 
Columbus, who firft difcovered it, gave it the name 
of Porto-Bello, or the “ Fine Harbour,” which is now 
commonly ufed to denote the town. The number of 
the houfes is about 130 ; moft of them of wood, large 
and fpacious, forming one lung llrect along the ftrand, 
with other fmaller ones crofting it. The governor of 
the town is always a gentleman of the army, fubordi- 
nate to the preftdent of Panama ; but having under 
him the commandants of the forts that defind the har¬ 
bour. At the eaft e d of the town, on the road to 
Panama, is a place called Guinea, where all the negroes 
-of both lexes, whether Haves or free, have their habi¬ 
tations. This place is very much crowded when the 
-galleons are here, moft of the inhabitants of the town 
; quitting their houfes entirely for the take of letting 
them; while others content themklves with a fmall 
part, in order to make money of the reft. The Mu- 
lattoes and ocher poor families alio remove either to 
Guinea, or to cottages already erefled near it, or built 
-on the occafion. Great numbers of artificers like wile 
■who flock to Porto-Bello from Panama to work at 
1 their refpeftive callings during the fair, lodge in Guinea 
for cheapnefs. Towards the fea, in a large trait be¬ 
tween the town and Gloria caftle, barracks are erefled, 
•in moft of which the fhips crews keep flails of fweet- 
meats, and other kinds of eatables,brought from Spain; 
but at the conclufion of the fair, when the fhips put to 
fea, all thefe buildings are taken down, and the town 
returns to its former tranquillity and emptinefs. In 
'1739, the harbour was defended by a callle and two 
-forts; which were all demolifhed by admiral Vernon, 

■ who, with fix fhips only, made himfelf mafter of this 
-port. The country about Porto-Bello is over-run with 
■mountains and impenetrable forefts, except a few val¬ 
leys, in which are forne flattered farms. Among the 
•mountains that furr-ound the harbour is one diftinguifhed 
by the name of Capiro, and by its fuperior loftinefs is 
a fort of barometer to the country, by foretelling every 
change cf weather. Its top is always covered with 
clouds, of adenfity and darknefs feldom flen in thofe 
of the atinofpborc. When thefe clouds thicken, in- 
rreale their blacknefs, aud fink below their ufual Ra¬ 
tion, it is a fore fign of a tempeft while, on the other 
hand, their clearnefs and afeent as certainly indicate 
• the approach of fair weather. Thefe changes are very 
Hidden and frequent here. The funrmit of the moun¬ 
tain is flarcc ever clear from clouds; and when it hap¬ 
pens, it is only, as it were, for an inftant. Except in 
the time of the fair, all the inhabitants of Porto-Bello 
do not amount to 3000 ; half of whom are Indians, 
Mulattoes, or Negroes; the Spaniards of any fubftance. 


not clucfing to refide in a place fo extremely unhealthy Portl¬ 
and fatal even to the lives of the natives. Ulloa tells v 
us, that the cattle brought hither from Panama or 
Carthagena, lofe their flelh fo faft in the heft paftures, 
as to become flarce eatable: he allures us alfo, that 
neither horfes nor afles are bred here. The heat, in¬ 
deed, is exceffive ; and the torrents of rain are fo dread¬ 
ful, hidden, and impetuous, that one not accuftomed 
to them would imagine a fecond deluge was coming. 

Thefe torrents are alfo accompanied with fiightful 
tempefts of thunder and lightning, the awfulnefs of the 
feene being heightened by the repcrcufiions from tin; 
mountain's, and the fhricks and bowlings ot multitudes 
of monkeys of all kinds which inhabit the furrounding 
woods. 

Frefh water pours down in ftreams from the moun¬ 
tains, fome running without the town, and others croft¬ 
ing it. Thele waters are very light and digeftive; 
qualities which in other countries would be very valu¬ 
able, but are here pernicious, producing dyfenteries, 
which the patient feldom lurvives. However, thefe 
rivulets, formed into refervoirs, ferve the purpofes of 
bathing, which is here found to be very conducive 
■to health. 

As the forefts al mo ft border on the houfes of the 
flreets, tygers often make incurfions into the ftreets 
during the night, carrying off fowls, dogs, and other 
domeftic animals, and fometimes even children have 
fallen a prey to them. Beftdes the fnares ufually laid 
for them, the Negroes and Mulattoes, who fell wood in- 
the forefts of the mountains, are very dexterous in en¬ 
countering them ; and fome, for a flender reward, even, 
feek them in their retreats. 

The town of Porto-Bello, which is thinly inhabited, 
by reafon of its noxious air, the flarcity of provifionty 
and the barrennefs of the foil, becomes, after the arri¬ 
val of the galleons, one of the moft populous towns in 
the world. He who had flen it quite empty, and 
every place wearing a melancholy afpeft, would be 
filled with aftoniihment to fee the buftling multitudes 
in the time of die fair, when every houfe is crowded, 
the futures and ftreets encumbered with bales of mei*- 
chandife and chefts of gold and filver, the harbour 
full of fhips and veifels,. fome loaded with provifions 
from Carthagena, and others with the goods of Peru, 
as cocoa, Jefuit’s bark, Vicuna wool, and bezoar ftones ; 
and this town, at all other times detefted for its delete¬ 
rious qualities,' becomes the tlaple of the riches of the 
Old and New World, and-the ftene of one of the moft 
confiderablc branches of trade in the univerfe. - For¬ 
merly the fair was limited to no particular time ; but 
as a long ftay in fitch a fickly place extremely affedte'd 
die health of the traders, his Catholic majefty tranf- 
mitied an older that the fair fhould not laft above 4-0 
days ; and that, if ir. that time the merchants could not 
agree on their rates, thofe of Spain ihould be allowed, 
to carry their goods up the country to Peru : and ac¬ 
cordingly, the commodore of the galleons has orders- 
to re-embark them, and return to • Carthagena ; but 
otherwife, 'ey virtue of a. compact between the mer¬ 
chants of both kingdoms, and ratified by the king, no 
Spanish trader is to fend his goods, on his own account, 
beyond Porto-Bello. The Englifh were formerly al¬ 
lowed to fend a. flap annually to this fair, which, turn- 

■ ash 
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ed to great account; and, whilft the affiento contrail 
fubfifted, either with the Englifli or the French, one of 
their principal factories was at Porto-Bello. 

PoRTO-Farina, a port about 12 miles from Cape 
Carthage, in the bay of Tunis, where formerly the large 
veflels belonging to the bey were fitted out, and laid up 
on their return from a cruize. This harbour is.fafe 
from the weather, and opens into a large lake, formed 
by the Mejerdah, which runs through into the fea.— 
The north-weft wind, which blows right upon the fhore, 
together with the foil brought down by the river, which 
has the fame quality as the Nile of overflowing its 
banks, has formed a bar, fo that only fmall veflels can 
now enter. It is ftill the arfenal where the naval ftores 
are kept. E. Long. jo. 16. N. Lat. 37. 12. 

PoRTs-Farraio, a handl’ome town of Italy, in the 
ifle of Elba, with a good citadel. It is very ftrong, and 
feated on a long, high, fteep point of land, to the weft 
of the bay of the fame name, which has two forts. It 
belongs to the great duke of Tufcany, who always 
keeps a good garrifon there. E. Long. 10. 37. N. 
Lat. 48. 55. 

PoRTo-Loagone, a fmall but very ftrong town of 
Italy, and in the ifle of Elba, with a good harbour, and 
a fortrefs upon a rock almoft inacceflible. The king 
of Naples has a right to put a garrifon therein, though 
the place belongs to the prnce of Piombino. It is 
feated on the eaft end of the ifland, eight miles fouth- 
weft of Piombino. E. Long. 10. 10. N. Lat. 42. 52. 

PoRTo-Santo, an ifland of the Atlantic Ocean, on 
the coaft of Africa, and the lead of thofe called the 
Madeiras. It is about 15 miles in circumference, and 
produces but little corn; however, there are oxen and 
wild hogs, and a vaft number of rabbits. There are 
trees which produce the gum or refln called dragon’s 
llood; and there is likewife a little honey and wax, 
which are extremely good. It has no harbour, but 
good mooring in the road. It belongs to the Portu- 
guefe, and is 300 miles weft of the coaft of Africa. 
W. Long. 16. 20. N. Lat. 32. 58. 

PoRTo-Seguro , a government of South America, on 
the eaftern coaft ofBrafil; bounded on the north by 
the government of Rio-dos-Hilios, on the eaft by the 
North Sea, on the fouth by the government of Spiritu- 
Santo, and on the weft by the Tupicks. It is a very 
fertile country, and the capital town is of the fame 
name. It is built on the’ top of a rock, at the mouth 
of a river, on the coaft of the North Sea, and is in¬ 
habited by Portuguefe. W. Long. 38. 50. S. Lat. 
1 7. o. 

PoRTO-Vechio, is a fea-port town of Corfica, in the 
Mediterranean Sea, feated on a bay on the eaftern 
coaft of the ifland. It is 12 miles from Bonifacio, and 
40 north of Sardinia. E. Long. 9. 20. N. Lat. 
41. 42. 

Porto -Venerea, is a town of Italy, on the coaft of 
Genoa, at the entrance of the gulph of Spetia. It is 
feated on the fide of a hill, at the top of which there is 
a fort. It has a very good harbour, and is 45 miles 
fouth-eaft of Genoa. E. Long. 9. 38. N. Lat. 44. 5. 

PORTRAIT, or Portraiture, in painting, the 
reprefentation of a perfon, and efpecially of a face, done 
from the life. In this fenfe we ufe the term portrait¬ 
painting, in contradiftin&ion to hijlory-painting, where 
a refemblance of perfons is ufuaily difregarded. P017- 


traits, whan as large as the life, are ufuaily painted in 
oil-colours ; fometimes they are painted in miniature 
with water-colours, crayons, paftils, &c. See Paint¬ 
ing, p. 641. 

PORTREE, is a fmall village, containing a church 
and a very few houfes, with an excellent bay and a good 
harbour, in the Ifle of Sky. “ The entrance of the 
bay (Mr Knox tells us) reprefents agreeable landfcapes 
on both fides, with excellent pafture. 

‘ The bay of Portree (fays Mackenzie), off the 
houfes, is an exceeding good harbour for a few fhips of 
any fize; it is well fheltered, the ground good, the 
depth from five to 14 fathoms, and nothing to fear co¬ 
ming in but a rock, about half a cable’s length from 
Airderachig Point, on the (larboard as you enter the 
anchorage, part of which is always above water.’ It 
is the only port or harbour to a very confiderable divi- 
fion of Sky, on the eaft fide. From this opening to the 
northern extremity, a courfe of 20 miles, the fhore is 
one continued line of lofty rocks, where no fliip can find 
refuge in the mildeft weather, and where inevitable dan¬ 
ger await the mariners in rough weather. 

“ James V. of Scotland and feveral of his nobility 
landed, here, when they made the tour of the Hebrides 
in 1535 ; from which circumftance, this fine bay has 
got the honourable name of Portree 

Mr Knox tells us, “ that the country round this vil¬ 
lage, though mountainous, is -well inhabited ; it raifes 
much grain, and many cattle. Here the late Sir James 
Macdonald had marked out the lines of a town ; and go¬ 
vernment, it is faid, promifed to afllft him in the work 
with 5001. ;but the death of that gentleman put an end 
to thefe promifing appearances, and matters remain in 
Jiatu quo.” 

PORTSMOUTH, a fea-port town in Hampflure, 
with one of the moft fecure and capacious harbours in 
England, being defended by a numerous artillery, both 
on the fea and land-fide, and very good fortifications. 
A great part of the royal navy is built here ; and here 
are fome of the fineft docks, yards, and magazines of 
naval ftores, in Europe. It is feated in the ifle of 
Portfey, being furrounded by the fea except on the 
north fide, where there is a river which runs from one 
arm of it to the other. It is much reforted to on ac¬ 
count of the royal navy, whofe ufual rendezvous is at 
Spithead, which is at the eaft end of the ifle of Wight, 
and oppofite to Portfmouth. There is a draw-bridge 
over the river, and it has always a good garrifon. It 
is governed by a. mayor, 12 aldermen, and burgefles, 
and fends two members to parliament. It has one 
church, and two chapels, one in the garrifon, and one 
in the Common, for the ufe of the dock, and others, 
befides feveral meeting-houfes of the diffenters. The 
houfes of Portfmouth amount to about 2000, and the 
inhabitants to about 12,000. W. Long. 1. 1. N. Lat. 
50. 47. 

The town is fuppofed to receive its name from Port, 
a famous Saxon chieftain, who, A. D. 501. landed 
herewith his two finis. It made a confiderable figure 
in the time of the Saxons; and from the utility of its 
fituation, was highly favoured by all the monarchs of 
the Norman line. It was incorporated,, and became alfo 
a parliamentary borough. In the reign of Edward III. 
it was in a very flourifliing ftate; but, A. D. 1 333 , 
in the very fame reign, was burned by the French, 
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Portf- when that monarch, which was afterwards ratified by 
mottth king Richard II. forgave the inhabitants a debt, and 
p H j remitted their fee-farm for 10 years: within which 
’ fpace they fo recovered themfelves, as to equip a fqua- 
dron, which failed into the mouth of the Seine, funk 
Cambell’s two fhip s , and brought away a great booty. The 
Political fingular excellence of its port, and the convenience of 
* e ^‘ fitting out fleets from thence in the time of a French 
war, induced Edward IV. to think of fortifying it, 
as he affually, in fome meafure, did ; which forti¬ 
fications were farther carried on by Richard III. But 
king Henry VII. was the firlt who fettled a garrifon 
therein; which was increafed, and the place made 
ftill ftronger, in the reign of Henry VIII. who had a 
great dock there, wherein was built the Henry Grace 
de Dieu, which was the larged Ihip in the navy of his 
time. The fame monarch, remarkably attentive to 
the fecurity of all maritime places, built what is now 
called South-Sea cajlle, for the prote&ion of this.— 
The improvements made here in the reign of Eli¬ 
zabeth were much fuperior to all thefe. King Charles II. 
after his reftoration, direffed great alterations, efta- 
bliflied new docks and yards, raifed feveral forts, and 
fortified them after the modern manner ; which works 
were augmented under his brother’s reign. Notwith- 
ftanding this, king William directed likewife frefh alte¬ 
rations and additions; and fucceeding princes, following 
his example, have, at a large expence, extended thefe 
fortifications, and taken in a vaft deal of ground : fo that 
it is at prefent, as the importance of the place deferves, 
the moll regular fortrefs in Britain ; and, as it cannot 
be tffeffually attacked by fea, may be juftly efteemed 
impregnable. 

Portsmouth, the largeft town in the ftate of New 
Hamplhire in North America. It ftands on the fouth- 
eaft fide of Pifcataqua river, about two miles from the 
fea, and contains about 600 houfes, and 4400 inhabi¬ 
tants. The town is handfomely built, and pleafantly 
fituated. Its public buildings are, a court houfe, two 
churches for Congregationalifls, one for Epifccpalians, 
and one other houfe for public worfhip. Its harbour 
is one of the fineft on the continent, having a fufficient 
depth of water for veffels of any burthen. It is defend¬ 
ed againft ftorms by the adjacent land, in fuch a man¬ 
ner, as that fliips may fecurely ride there in any feafon 
of the year. Befides, the harbour is fo well fortified by 
nature, that very little art will be neceflary to render it 
impregnable. Its vicinity to the fea renders it ve:y 
convenient for naval trade. A light-houfe, with a 
Angle light, ftands at the entrance of the harbour. 

PORTSOY, is a handfome fea-port town, fituated 
on a frnall promontory running into the fea, on the fouth 
fide of the Murray Frith, in Scotland, about fix miles 
from Cullen, and feven weft from Banff. It fends out 
feveral filhing veffels, particularly for the Hebride white 
filhery, and exports a confiderable quantity of grain. 
A manufacture of flocking and fewing thread is alfo 
carried on to a confiderable amount for the London and: 
Nottingham markets. In the neighbcuihood is a ftra- 
tum of marble, of a dark greeniih colour, in which, it 
is faid, the curious fubftance called asbestos, or earth- 
flax, has been found. From the albeftos a fort of in- 
eumbuftible cloth is made, which is purified by throw:- 
ing it into the fire. W. Long. 2. 5. N. Lat. 57. 50. 
PORTUGAL, the moft wefterly kingdom of Eu¬ 


rope, bounded on the weft and fouth by the Atlantic Portugal.' 
Ocean, and on the eaft and north by Spain; extending 
about 310 miles in length, and 150 in breadth. Sp a i‘ n an <i 

By modern writers, we find this country conftantly Portugal, 
ftyled in Latin Lnfitania; and it is certain, that an- 1 
ciently a country of Spain went by that name ; but it Boundaries 
does not by any means appear that the country called 
by the ancients Lnfitania had the fame boundaries 
with the modern kingdom of Portugal. Before Au- 
guftus Cffifar, Lufitania feems to have been bounded 
on the north by the ocean, and on the fouth by the ri¬ 
ver Tagus ; by which means it comprehended all Ga¬ 
licia, and excluded two of the fix provinces of Portu¬ 
gal. But in the more fluff and reftrained fenfe of 
the word, it was bounded on the north by the Du- 
rius, now the Douro, and on the fomh by the river 
Anas, now the Guadiana ; in which fenfe it was not 
quite fo long as modern Portugal, but c.onfiderably 
broader. 

The commonly received opinion with regard to the Etymologf 
etymology of the word Portugal, is, that a great num of the 
her of Gauls landed at Porto, or Oporto, whence it narac " 
received the name of Portus Gallorum, or the Port of * 
the Gauls ; and in procefs. of time that name gradually 
extended over the whole country, being foftened, or 
rather fhortened, into Portugal. But the time wheu 
this event happened, the reafon why thefe Gauls came 
thither, and what became of them afterwards, are all 
particulars which lie buried in oblivion. It is alleged,, 
however, that, upon an eminence which overlooks the 
mouth of the river Douro, there flood an ancient town 
called Cale, ftrong and well peopled, but ill feated for 
trade ; and this occafioned the conftruffion of a lower 
town or hamlet, which was called Portus Cale, that 
is, the haven of Cale; and, in procefs of time, Por- 
tucalia. At length, becoming fo confiderable as to 
merit an epifcopal chair, the bifhops fubfcribed them-, 
felves, as the records of ancient councils teftify, Portu- 
calenfes, and the name of the city was transferred to 
the dioeefe. It is true, that thefe bifhops afterwards 
changed their title, and fubfcribed themfelves Portu - 
enfes, that is, bifhops of Porto. But the faffs juft men¬ 
tioned are actually recorded in authentic hiftories; and 
as the dioeefe of Portucalia contained in a great meafure 
that little country in which the fovereignty originally 
began, the name extended itfelf, together with the ac- 
quifitions of the fovereigns, and has remained to the 
kingdom, though the dioeefe itfelf has. changed its name, 
and poflibly on that very account. 

Portugal, though even yet but a frnall kingdom,.Qriginallf 
was originally much fmaller. The Spanifh and Por-.only a 
tuguefe hiftorians agree, that Don Alonfo, king of fiuall king* 
Leon and Caftile, and fon to Don Ferdinand the < ' oni ’ 
Great, bellowed his daughter Donna, Therefa in mar¬ 
riage upon an illuftrious ftianger, Don Henry, and 
gave him with her the frontier province which, he had 
conquered from: the Moors, frnall indeed in extent, 
but excellently fituated, and fo pleafant and fertile,, 
that it has fometimes been ftyled Medulla Hsfpanica, 
or the- marrow) of Spun. To this territory whs added 
the title of Count ; but authors are much divided about 
the time that this ftranger- came into-Spain, and who* 
he was. However, the authors of the Univerfal Hi- 
ftory make it pretty evident, that he was a grandlon 
o£ Robert the firft. duke of Burgundy. The manner in 

which 
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F'-tupil, which he obtained die principality above-mentioned is 
v related as follows : 

The king, Don Alonfo, apprehenfive that his fuc- 
cefs in taking the city of Toledo would bring upon 
him the whole force of the Moors, fent to demand 
affiftance from Philip I. of Franc', and the duke of 
Burgundy, whole daughter he had married. His re- 
queft was granted by both princes; and a numerous 
body of troops wnsfpeedily collected for his fervice, at 
whofe head went Raymond count of Burgundy, Hen¬ 
ry younger brother of Hugh duke of Burgundy, Ray¬ 
mond count of Tholoufe, and many others. They 
arrived at the court of Don Alonfo in the year 1087, 
where they were received and treated with all poffible 
marks of efteem ; ar.d having in the courfe of two or 
three years given great proofs of their courage and 
conduct, the king refolved to bellow his only daugh¬ 
ter named Urraca , then a mere child, being 2t moll 
in her ninth year, upon Raymond count of Burgundy,, 
<r 4 and affigned them the province of Galicia for the fup- 
iTenry of port of their dignity. About four years after, Don 
-^ on f° being very defir,ous to exprefs his gratitude to 
count of Henry of Burgundy, gave him in marriage a natural 
E’ertiwul. daughter of his, born while he remained in exile at To¬ 
ledo, whofe name was Donna Therefa; and upon this 
marriage, he gave up in full property the country which 
has been already mentioned. 

The new fovereign, with his confort, fixed their re- 
fidence in the town of Guimaraez, pleafantly fttuated 
on the banks of the river Ave. The remains of an 
ancient palace belonging to their fucceffors are Hill to 
be feen; and on account of its having been anciently 
the capital, the king, Don Denis, granted the inha-, 
bitants an immunity from taxes, which they Hill en¬ 
joy- 

The Portuguefe, now finding themfelves indepen¬ 
dent, immediately began, like other nations* to at¬ 
tempt the fubjeflion of their neighbours. Henry is 
laid to have performed great exploits againft the 
Moors ; but the accounts of them are fo indiftinct, that- 
they cannot be taken notice of here. He died in 1112 ; 

_j and was fucceeded by his {bn Don Alonfo, then an in- 
Drfferences fant in the third year of his age. In his minority, the 
with Caf- kingdom was governed by his mother Donna Therefa, 
* ie ' a {lifted by two able minifters.. During the firft nine 

years of their adminiflration, nothing remarkable hap¬ 
pened ; but after that period, fome differences took 
place between the,queen regent (tor (he had affumed the 
title of queen after her father’s death) and Urraca queen 
of Caftile. Therefa infilled, that fome part of Gali¬ 
cia be! nged to her in virtue of her father’s will; and 
therefore feized on Tuy, an epifcopal town, and a place 
-of fome confequence. Urraca, having affembled a nu¬ 
merous army,- went in perfon into Galicia ; upon which 
Therefa was obliged to abandon Tuy, and take fhelter 
in one of her own fortreffes. The confequences, in all 
probability, would have been fatal to the new kingdom, 
had not the archbilhop of Compoftella, without whofe 
affiftance Urraca could do nothing, demanded leave to 
retire with his vaffals. This offended the queen to fuch 
a degree, that (he threw him into prifon; which a< 5 t of 
violence excited fuch a commotion among her own fub- 
jefts, that the Portuguefe were foon delivered from their 
apprehenfions. Queen Therefa fell immediately after 
into a fimilar error, by throwing into prifon the -arch- 

1 w 


bifhop of Braga, who had not efpoufed her caufe fo Portugal 
warmly as fhe had expefted. The bifhop, however, ' 1 

was quickly delivered by a bull from the pope, whoalfo 
threatened the kingdom with an interdict; and this was 
the firft remarkable offence which Therefa gave her 
fubjeffs. 

Soon after this, Queen Urraca died, and all diffe¬ 
rences were amicably fettled at an interview between, 

Therefa and Don Alonfo Raymond, who fucceeded to 
the kingdom of Caftile. But, in 1126* the king of 
Caftile being obliged to march with the whole ftrength, 
of his dominions againft his father-in-law the king of 
Navarre and Arragon, Therefa took the opportunity 
of again feizing upon T ay ; but the king foon return¬ 
ing with a fuperior army, (he was again obliged to aban¬ 
don her conqueft. But the greateft misfortune which 
befel this princefs, was a quarrel w ith her own fon Don 
Alonfo Enriquez. It does not appear indeed that 
Therefa had given him any juft caufe of offence ; but it, 
is certain that a civil war enfued, in which the queen’s 
forces were totally defeated, and {he herfelfmade prifon-. 
er, in which (ituatron {he continued during the remain¬ 
der of her life. g 

Enriquez having thus attained to the free and full Don a- 
poffeffion of his dominions, made feveral attempts upon.Jonfo’s 
fome places in Galicia, but without fuccefs ; fo that he ™ ars Wlt h 
was atlaft conftrained to make peace with Alonfo king 1 
of Caftile and Leon, W’ho had affumed the title of Em- Caftile" 5 
peror of the Spains ; the more efpecially as his dominions 
happened to be at that time invaded by the Moors.— 

The number of infidels was fo great, that the count of 
Portugal had little hopes of fubduing them ; but a 
plague breaking out in the Moorifh army, they were 
obliged to retreat; after which he reduced feveral places 
belonging to that nation. Bur, in the mean time, the 
emperor Don Alonfo, breaking into the Portuguefe 
territories, deftroyed every thing with fire and fword. 

The king of Portugal furprifed and cut off a confider- 
able part of his army ; which, however, did not hinder 

the emperor from marching direftly towards him_, 

But, at tire iuterceffion of the pope’s legate, all diffe¬ 
rences were accommodated, and a peace concluded ; all 
places and prifoners taken on both fides being delivered 
up. 

, In the mean time, the progrefs of the Chriftian arms,- 
in Spain being reported to Abu-Ali Texefien, the mi-, 
ramamolin or chief monarch of the Moors in Barbary, 
he directed rfmar, or Ifhmael, his lieutenant in Spain, to, 
affemble all the forces, in the fouthern provinces, and 
drive the Chriftians beyond the Douro. Ifhmael imme¬ 
diately began to prepare for putting thefe orders in ex¬ 
ecution ; and having added, a confiderable body of troops 
brought from Barbary to thofe whom be had raifed in 
Spain, the whole army was very numerous. He was. 
met by Don Alonfo of Portugal, in the plains of Ou- 
rique, on the banks of the river Tayo; and Ifhmael viflory off 
took all poffible means to prevent the Chriftians from Ourique. 
paffing that river, becaufe his own cavalry, in which, 
the ftrength of his army chiefly confifted, had thus 
more room to aff. The P< rtugnefe forces were very 
inconfiderable in number in comparifen of the Moors; 
but I/hmael, being too confident of viftory, divided 
his army into 12 bodies, and difpofed them in fuch a, 
manner as might beft prevent the flight, not fuftain 
the attack, of the Chriftians. The confequence v>is 
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Portugal, that his army was overthrown with incredible flaugh- 
6“—- ter, and a vaft number of prifoners taken, among 
whom were xooo Chriftians, of the fed ftyled Mo<z>a- 
rabians, whom, at the requeft of Theotonus, prior of the 
Holy Crofs, Don Alonfo fet at liberty with their wives 
and children, and procured them iettlements in his own 
dominions. 

Don Alon- After this fignal victory, gained in the year 1139, 
to aflumes Don Alonfo was proclaimed king by his foldiers, and 
the title of ever after retained that title, renouncing all kind of fub- 
khig. jeCtion to the crown of Spain. Being very defirous, 
however, of bringing down the power of the emperor, 
he entered into a league with Raymond count of Bar¬ 
celona and regent of the kingdom of Arragon againll 
that prince. In cotifequence of this treaty, he entered 
Galicia with a conftderable force on one fide, while Don 
Raymond did the fame on the other. Neither of thefe 
enterprifes, however, fucceeded. The Portuguefe mo¬ 
narch met with a fevere check in his expedition into 
Galicia, where he received a dangerous wound, and had 
fome of the nobility who attended him taken prifoners. 
At the fame time he received intelligence that the 
Moors had invaded his dominions, fo that he was obli¬ 
ged to retire ; which, however, was not done in fuffi- 
cient time to prevent the ftrong fortrefs of Leyria from 
falling into their hands. This fortrefs they demolilhed, 
and put all the garrifon to the fword ; but the king 
caufed it to be rebuilt ftronger than before, and put a 
more numerous garrifon into it; however, he under¬ 
took nothing farther this campaign. The war conti¬ 
nued with various fuccefs till the year 1143, when the 
king projected an enterprife againll Santaren, a ftrong 
city about 12 miles from Lifbon. In this he luckily 
fucceeded : and by that means gained a conftderable 
traCt of country, and a ftrong barrier to his domi¬ 
nions. 

After this fuccefs Don Alonfo caufed himfelf with 
much ceremony to be chofen and crowned king of Por¬ 
tugal before an affembly of the ftates, where he alio fo- 
lemnly renounced all dependence on the crown of Spain, 
declaring, that if any of his fucceffors fhould condefcend 
2 to pay tribute or to do homage to that crown, he was 
Reduces unworthy of enjoying the kingdom of Portugal. The 
Lilbon and next year the king undertook the recovery of Lilbon 
11 other out of the hands of the Moors ; and. concerning this 
cities, expedition there are fuch numbers of fables, that it is 

almoft impoffible to come at the truth. What can be 
gathered from thefe accounts is, that he undertook the 
ftege with a fmall army, and was able to make but little 
progrefs in it, partly from the ftrength of the place, 
and partly from the numerous garrifon by which it was 
defended. At length, fortunately for Don Alonfo, a 
fleet of adventurers, French, Englilh, Germans, and 
Flemings, that were going to the Holy Land, anchored 
at the mouth of the river Tagus, whole affiftance he de¬ 
manded, as not altogether foreign to their defign of ma¬ 
king war on the infidels. His requeft was readily grant¬ 
ed ; and, with their affiftance, Lifbon was fpeedily re¬ 
duced ; which conqueft fo much raifed the reputation 
of this monarch, and brought fuch numbers to recruit 
his army, that before the end of the year H47 he had 
10 reduced 12 other conftderable cities. 
pa^iUguity ^ or man y years after this, Don Alonfo was fuccefs- 
confirmed ^ ‘ n h‘ s undertakings. He fettled the internal go¬ 
by the verument of his kingdom, procured a bull from pope 
pope. Vol. XV. 


Alexander III, confirming his regal dignity, undertook PortutjL 
many fuccefsful expeditions againll the Moors, and be- 
came mafter of four of the fix provinces which compofe 
the prefent kingdom of Portugal. In all his underta¬ 
kings he was affifted by the councils of his queen Ma¬ 
tilda, who was a woman of great capacity, and fuff- 
cient for the government of the kingdom in her huf- 
band’s abfence. By her he had a numerous offspring, 
particularly three daughters ; the eldeft of whom, Don¬ 
na Mafalda or Mathilda, was married to the king of 
Arragon ; the fecond, Urraca, to Don Ferdinand king 
of Leon; and the third, Therefa, to Philip earl of IC 
Flanders. In 1166, however, the king thought pro- His unA'i - 
per, from what provocation we know not, to invade ce k lul Wj ' 
the dominions of his fon-in-law Don Ferdinand; and 
poffeffed himfelf of Limmia and Turon, two cities °f of s ^f n 
Galicia, in which he put ftrong garrifons. The next ' * 

year, elated with his fuccefs, he marched with a nume¬ 
rous army towards Badajos, which he inverted ; on the 
news of which, Don Ferdinand, who had affembled a. 
large army at Ciudad Rodrigo, marched to its relief. 

Yet before he could come within fight of it, it had fur. 
rendered to the king of Portugal; upon which Don 
Ferdinand came to a refolution of belieging his anta- 
gonift in his newly conquered city ; which Don Alon- 
fo perceiving, endeavoured to draw out his forces into 
the field. Though he was at that time upwards of 70 
years of age, be was himfelf on horfeback, and pufbing 
forwards at the head of his horfe to get out at the gate, 
he ftruck his leg againft one of the bolts with fuch vio¬ 
lence that the bone was fhattered to pieces. This ac¬ 
cident occafioned fuch confufion, that the Portuguefe 
troops were eaftly beaten, and Don Alonfo was taken 
prifoner. He was exceedingly mortified by this dif- 
grace, efpecially as he had no great reafon to expeCt ve¬ 
ry kind treatment from his fon in-law. However, the 
king of Leon behaved towards him with the gteateft 
refpeCt and affeCtion. Fie defired him to lay aiide all 
thoughts of bufinefs, and attend to his cure ; but find¬ 
ing him reftlefs and impatient, he allured him that he 
expected nothing more than to have things put into 
the fame condition as before the war, and that they 
might live in peace and friendfhip for the future : to 
which the king of Portugal moft readily affented ; but 
returned to his dominions before his cure was perfect¬ 
ed, which was the caufe of his being lame all the reft 
of his life. However, this did not abate his military 
ardour; for, notwithftanding this inconvenience, his 
courage tranfported him into the field whenever he was 
called by the intereft of his fubjeCts. Towards the end 
of his reign, an opportunity feemed to prefent itfelf of 
obtaining once for all an entire releafe from the difa- 
greeable pretenfions of the king of Leon, who, it feems, 
had infilled on the king of Portugal’s doing homage for 
his kingdom. The opportunity which now prelented 
itfelf was a quarrel between the king of Leon and his 
nephew Don Alonfo king of Caftile. The latter alked 
affiftance from the king of Portugal, which was readily 
granted. But Don Ferdinand, having received intelli¬ 
gence that the infant Don Sancho (the king’s eldeft 
fon) was advancing towards Ciudad Rodrigo, affem¬ 
bled his troops on that frontier with fuch diligence, 
that he was enabled to attack him unexpectedly, and en- 
tirely defeated him. Underftanding, however, that Don ® 01 ) San * 
Sancho was recruiting his forces with great diligence, 

3 * he the Moors, 
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Fortal. he let him know that they might be much better em- 
ployed againft the infidels, who remained carelefs and 
unprepared, expecting the iflue of the war. Don San- 
cho made a proper ufe of this advice ; and, after ma¬ 
king feme motions to amufe the enemy, made a fudden 
irruption into Andalufia, penetrating as far as Triana, 
one of the fuburbs of Seville. The Moors aflembled 
their forces in order to attack him on his retreat; but 
Don Sancho having firft fatigued them by the celerity of 
his march, at length chofe a ftrong camp, and, having 
given his troops time to repofe, drew them out and 
offered the enemy battle. The Moors accepted the 
challenge, but were entirely defeated ; and Don San¬ 
cho returned into Portugal with fpoils to an immenfe 
amount. For fome years after the war was continued 
without any remarkable event; but, in 1184, Jofeph 
king of Morocco, having already tranfported multitudes 
of men from Barbary, at length followed in perfen with 
a prodigious army, and carried all before him as far as 
the Tayo. He appeared before the city of Santaren ; 
but having wearied and reduced his army by unfuccefs- 
ful aifaults on that place, he was attacked by the Por- 
ttiguefe forces aflifted by Ferdinand of Leon, entirely 
defeated, and himfelf killed. By this viftory, the Por- 
tuguefe were left at liberty to improve the interior 
part of their country, and fortify their frontiers; and 
during this interval, the king died in the 76th year 
13 of his age, in the year 1185. 

I-Iis wife Don Alonfo was fucceeded by his fon Don San- 

aiiminiftra- c ] 10 j t Of this prince it is remarkable, that, before he 

king" eD a f cen< ied the throne, he was of a reftlefs and warlike 
difpofition ; but no fooner did he come to the poffef- 
fion of the kingdom, than he became a lover of peace, 
and began with great afliduity to repair the cities that 
had fuffered moll by the war, and to repeople the coun- 
. try around them. By his Heady attention to this, he 
in a very fhort time quite altered the appearance of his 
territories, and procured to himfelf the glorious title of 
‘The refiorer of cities , and father of his country. In the 
year 1189, a fleet, compofed for the mod part of Eng¬ 
lifh veffels, but having on board a great number of ad¬ 
venturers of other nations bound to the Holy Land, 
entered the river of Lifbon. They were very kindly 
received, and fupplied with all kinds of refrefhments by 
Don Sancho, who took this opportunity of foliciting 
them to affift him in a defign he had formed of attack¬ 
ing the city of Silves in Algarve ; to which they readily 
yielded. Having joined a fquadron of his own galleys, 
and marched a body of troops by land, the place was 
reduced, and the Englifh, according to agreement, re¬ 
warded with the plunder. But, in a fhort time, the 
Moors from Africa having again invaded Portugal, the 
town was feveral times taken and retaken, till at laft 
Don Sancho, being fenfible of the difficulties that would 
attend the keeping of it, caufed it to be demolifhed. 
His laft enterprife was the reduriion of Elvas ; foon af¬ 
ter which he died with the reputation of the beft eco- 
nomift that ever fat on the throne of Portugal. With 
the charaiSer of being rather liberal than avaricious, he 
had amaffed a treafure of more than 700,000 crowns 
in ready money, beftdes 1400 merks of filver and 100 
of gold plate, which he difpofed of fome time before his 
death. He was interred by his own command with, 
much lefs pomp than his father, in the cathedral of 
Coimbra; and when his body was taken up 400 years 
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after by order of the king Don Emanuel that it might Portuf&I, 
be laid in a new tomb, it was found uncorrupted. * 

The hiftory of Portugal affords fcarce any event of Biffercncea 
importance till the year 1289; when, in the' reign of w ith Ca- 
Don Denis, a difference commenced with Caftile, which ftile. 
fubfifted for a long time. Frequent reconciliation took 
place; but thefe were either of very fhort duration, or 
never fincere. At length, in the reign of John I. Don 
Juan of Caftile, who had alfo pretenfions to the crown 
of Portugal, invaded that kingdom at the bead of the 
whole force of his dominions, and with the flower of 
the Caftilian nobility entered the province of Alentego. 
According to the Portuguefe hilforians, he befieged 
the city of Elvas without effeff; which difappoint- 
ment enraged him to fuch a degree, that he determined 
next year to invade Portugal a fecond time, and ruin 
all the country before him. Accordingly, having col- 
ledled an army of 30,000 men, he invaded Portugal, 
took and ruined feveral places, while king John lay in- 
aflive, with a fmall army, waiting for fome Englifh t ^ 

fuccours which he expefled. At laft he ventured an The CafH, 
engagement with the forces which he had; and, not-J'/uisen- 
withftanding tire great fuperiority of the enemy, ob- t‘ re) y de¬ 
tained a complete vidfory ; after which he made an ir- lea e ’ 
ruption into Caftile, and had the good fortune to gain 
another battle, which fixed him firmly on the throne ot 
Portugal. The Caftijians were obliged to confent to 
a truce of three years, which was foon after improved 
into a lading peace. t g 

In 1414, King John undertook an expedition againft The city of 
the Moors in Barbary, where he commanded in perfon ; Ceuta ta- 
but before he fet out, his queen (Philippa the daugh- ken from 
ter of John duke of Lancafter) died of grief at the ^ IWoor ^ 
thoughts of his abfence. The expedition, however, 
proved fuccefsful, and the city of Ceuta was taken f rom 
the Moors almoft at the firft affault: bat fcarce had 
the king left that country, when the princes of Barbary 
formed a league for the recovery of it; and though 
they were defeated by the young princes of Portugal, 
whom John again fent into Barbary, yet the trouble of 
keeping it was fo great, that fome of the king’s coun¬ 
cil were of opinion that the town fhould be demoliftied. 

But John, having confidered the arguments on both 
Tides, determined to keep the city; and therefore en¬ 
larged and (Lengthened the fortifications, augmenting 
his forces there to 6000 foot and 2500 horfe, which be 
hoped would be lufficient for keeping off the attacks of 
the Moors. 

King John died in 1428, and was fucceeded by his 
eldeft fon Edward. He undertook an expedition againft; 

Tangier in Barbary : but the event proved very unfor¬ 
tunate ; the Portuguefe being fo fhut up by the Moors, 
that they were obliged to offer Ceuta back again, in 
order to obtain leave to return to Portugal. The 
king’s fon, Don Ferdinand, was left as an hoftage for 
the delivery of Ceuto ; but was, with the utinoft cruel¬ 
ty and injuftice, left in the hands of the infidels, by the 
king and council of Portugal, who conftantly refufed 
to deliver up the place. Many preparations indeed 
were made for recovering the prince by force ; but be¬ 
fore any thing could be accompliflied the king died in 
143c, which put an end to all thele defigns. See Pe- 
dro (Don). *7 

The w’ar with Barbary continued at intervals, blit ^ 
with little fuccefs on the part of the Portuguefe ; and dics dif _ 

till covered. 
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till the year 1497, there is no event of any confequence 
recorded in the hiftory of Portugal. This year was 
remarkable for the difcovery of the paifage to the Eaft 
Indies by the Cape of Good Hope. The enterprifing 
fpirit of the Portuguefe had prompted them to under¬ 
take voyages along the coaft of Africa for a confider- 
able time before; but when they undertook their firft 
voyage of difcovery, it is probable that they had no¬ 
thing farther in view than to explore thofe parts of the 
coaft of Africa which lay neareft to their own coun¬ 
try. But a fpirit of enterprife, when roufed and put 
in motion, is always progrefiive; and that of the Por¬ 
tuguefe, though flow and timid in its firft operations, 
gradually acquired vigour, and prompted them to ad¬ 
vance along the weftern fliore of the African continent, 
far beyond the utmoft boundary of ancient navigation 
in that dire&ion. Encouraged by fuccefs, it became 
more adventurous, defpifed dangers which formerly ap¬ 
palled it, and furmounted difficulties which it once 
deemed infuperable. When the Portuguefe found in 
the torrid zone, which the ancients had pronounced to 
be uninhabitable, fertile countries, occupied by nume¬ 
rous nations; and perceived that the continent of 
Africa, inftead of extending in breadth towards the weft, 
according to the opinion of Ptolemy, appeared to con¬ 
trail itfelf, and to bend eaftwards, more extenfive pro- 
fpedts opened to their view, and infpired them with hopes 
of reaching India, by continuing to hold the fame courfe 
which they had fo long purfued. 

After feveral unfuccefsful attempts to accomplifb, 
what they had in view, afmallfquadron failed from the 
Tagus under the command of Valeo de Gama, an of¬ 
ficer of rank, whofe abilities and courage fitted him 
to conduit the moft difficult and arduous enterprifes. 
From unacquaintance, however, with the proper leafon 
and route of navigation in that vaft ocean through 
’ which he had to fleer his courfe, his voyage was long 
and dangerous. At length he doubled that promon¬ 
tory, which, for feveral years had been the objedt of 
terror and of hope to his countrymen. From that, af¬ 
ter a profperous navigation along the fouth-eaft of A- 
frica, he. ariived at the city of Melinda, and had the 
fatisfiilion of difeovering there, as well as at other 
places where he touched, people of a race very different 
from the rude inhabitants of the weftern fhore of that 
continent, which alone the Portuguefe had hitherto vi- 
fited. Thefe he found to be fo far advanced in civili¬ 
zation and acquaintance with the various arts of life, 
that they carried on an ailive commerce, not only with 
the nations on their own coaft, but with remote coun¬ 
tries of Afia. Condudled by their pilots, who held a 
courfe with which experience had rendered them well 
acquainted, he failed acrofs the Indian ocean, and 
landed at Calecut, on the coaft of Malabar, on the 22d 
of May 1498, ten months and two days after his de¬ 
parture from the port of Lifbcn. 

The famorin, or monarch of the country, aftortifhed, 
at this unexpected vilit of an unknown people, whofe 
afpeft, and arms, and manners, bore no refemblance to 
any of the nations accuftomed to frequent his harbours, 
" and who arrived in his dominions by a route h'theno 
deemed impracticable, received them ,_t firft with that 
fond admiration which is often excited by novelty; but 
in a fliort time, from whatever motives, he foimed va¬ 
rious fchemes to cut off Gama and his followers. The 
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Portuguefe admiral, however, was not to be over-reach- Ptuii^ah 
ed by fuch politics as his. From every danger to which ~ v 
he was expofed, either by the open attacks or fecret 
machinations of the Indians, he extricated himielf with 
fingalar prudence and dexterity, and at laft failed from 
Calecut with his fhips, loaded not only with the com¬ 
modities peculiar to that coaft, but with many rich pro¬ 
ductions of the eaftern parts of India. He returned to 
Portugal in two years after his failing from the Tagus* 
but with a great lofs of men; for out of 148 perfons 
whom he took out with him, only 55 returned. The 
king received him with all poffible teftimonies of re- 
fpeCt and kindnefs; created him count of Videgueira ; 
and not only declared him admiral of the Indies, but 
made that office hereditary in his family. 40 

On the firft intelligence of Gama’s fuccefsful voyage. The Vcue- 
the Venetians, with the quick-fighted difeernment of ^ ans 
merchants, forefaw the immediate confequence of it to * 
be the ruin of that lucrative branch of commerce which 
had contributed fo greatly to enrich and aggrandize 
their country ; and they obferved this with more poig¬ 
nant concern, as they were apprehenfive that they did 
not poffefs any effectual means of preventing, or even 
retarding, its operation. 4r 

The hopes and fears of both were well-founded. The Account of 
Portuguefe entered upon the new career opened to them the rittle- 
with activity and ardour, and made exertions, both com- ™ ent 
mercial and military, far beyond what could have been t,le 
expected from a kingdom of fuch inconfiderable extent. 

All thefe were directed by an intelligent monarch, ca¬ 
pable of forming plans of the greateft magnitude with 
calm fyftematic wifdom, and of profecuting them with 
unremitting perfeverance. The prudence and vigour of 
his meafures, however, would have availed little without 
proper inftruments to carry them into execution. Hap¬ 
pily for Portugal, the difeerning eye of Emanuel feleCt- 
ed a fucceffion of officers to take the fupreme command 
in India, who, by their enterprifing valour, military 
fkill, and political fagacity, accompanied with dilin- 
terefted integrity, public fpirit, and love of their country, 
have a title to be ranked with the perfons moft eminent 
for virtue and abilities in any age or nation. Greater 
things perhaps were atchieved by them than were ever 
accomplilhed in fo fhort a time. Within 24 years only- 
after the voyage of Gama, the_Portuguefe had rendered 
themfelves matters of the city of Malacca, in which thd 
great ftupleof trade carried on among the inhabitants 
of all thofe regions in Afia, which Europeans have di- 
ftinguHired by the general name of the Eaji Indies , was 
then eftablilhed. This conqueft fecured to them great 
influence over the interior commerce of India, while, at 
the fame time, by their fettlements at Goa and Diu, 
they were enabled to engrofs the trade of the Malabar 
coaft, and to obftruCt greatly the long eftablilhed inler- 
courfe of Egypt with India by the R.ed Sea. In every 
part of the eaft they were received with refpeCt; in 
many they had acquired the abfolute command. They 
carried on trade theie without rival or controul; they 
preferibed to the natives the terms of their mutual in- 
tercourfe ; they often fet what price they pleafed on the 
goods which they purchafed ; and were thus enabled to 
import from In-Johan and the regions beyond it, what¬ 
ever is uleful, ra’re, or agreeable, in greater abundance, 
and of mure various kinds, than had been known for¬ 
merly in Europe. 

3 F 3 Not 
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J. ouu = a \ Not fatisfied with this afcendant which they had ac- 
l ' Wv ' quired in India, the Portuguefe early formed a fcheme 
no lefs bold than interefted, of excluding all other na¬ 
tions from participating of the advantages of commerce 
with the ealt; and they accomplilhed one half of what 
21 their ambition-had planned. 

Oppofition In confequence of this, the Venetians foon began to 
n-ade by feel that decreafe of their own Indian trade which they 
the Vene- forefeen and dreaded. In order to prevent the far- 
rher p ro g re f s 0 f thj s evil, they incited the Scrldan of the- 
Mameluks to fit out a fleet in the Red Sea, and to at¬ 
tack thofe unexpected invaders of a gainful monopoly, 
of which he and his predeceffors had long enjoyed un-' 
difturbed poffeffion. The Portuguefe, however, en¬ 
countered his formidable fqvudron with undaunted cou¬ 
rage, entirely defeated it, an‘d remained mailers of the 
Indian ocean. They continued their progrefs in the 
eaft almoft without obftruiftion, until they eftablilhed 
there a'commercial empire ; to which, whether we con- 
fider its extent, its opulence, the {lender power by which 
it was formed, or the fplendor with which the govern¬ 
ment of it was conduced, there had hitherto been no¬ 
thing comparable in the hiftory of nations. Emanuel, 
who laid the foundation of this flupendous fabric, had : 
the fatisfa&ion to fee it almoft completed. Every part 
of Europe was fupplied by the Portuguefe with the 
productions of the eaft; and if we except fome incon- 
fiderable quantity of them, which the Venetians ftill 
continued to receivejsy the ancient channel of convey¬ 
ance, Europe had no longer any commercial intercourfe 
With India, and the regions of Afta beyond it, but by 
the Cape of Good Plope. 

In September 1522, King Emanuel died of an epi¬ 
demical fever, and was fucceeded by his fon John III. 
4 3 The moft remarkable tranfaftion of this prince’s reign 
Inouifition was the introduction of the inquifttion into his domi- 
introduced n ions. This happened in the year 1525, or, as fome 
into For- p a y^ j n A famine happening to ceafe in a Ihort 

1U ® a time after it was introduced, t-lie priefts perfuaded the 
ignorant multitude that it was a blefling from heaven on 
account of the erecting fuch an holy tribunal. How¬ 
ever, it was not long before the bulk of the nation per¬ 
ceived what kind of a .blefling the inquifttion was : but 
their difcernment came too late ; for by that time the 
inquifitors had acquired inch power, that it became 
equally dangerous and ineffectual to attempt difclofmg 
any of their myfterics. 

in the mean time Solyman the Magnificent, the 
moft enlightened monarch of the Ottoman race, ob- 
ferving the power and the opulence of the Portu¬ 
guefe rifmg, and attributing it to its proper caufe, 
and eager to fupplant them, fent orders to the bafhaw 
of Egypt to employ his whole ftrength againft the Chrif- 
lians in the Eaft Indies. The bafhaw, in obedience 
:o thefe orders, failed out from the Red Sea with a 
greater naval force than ever the Mohammedans had 
employed before; having 4000 Janizaries, and 16,000 
other land troops on board. Yer, by the courage and 
conduct of the Portuguefe officers and foldiers, all this 
mighty armament was defeated, and their Eaft India 
pofl'effions laved from the danger which threatened 
them. In Africa likewife the king of Fez was baffled 
before the town of Safi, andfrefh quarrels breaking out 
among the princes gave great relief to the Chrillians» 
who had long been obliged to carry on a defenfive war, 


and had more than once been on the very brink of Portugal, 
ruin. Fora longtime indeed their fafety had been de- v ,s - 
rived only from the quarrels of the Moors among them- 
feives ; for fuch was- the envy and jealoufy which reign¬ 
ed among the Portuguefe, that they could never unite 
heartily inoppofing the common enemy; and therefore, 
had their enemies united againft them, they mull cer¬ 
tainly have been cut off. But whenever the cheriffs 
quarrelled with each other, one party was fure to have 
recourfe to the Portuguefe; who, by fending them a 
fmall fupply, fecured quiet to themfelves, and had the 
pleafurc of feeing their enemies deftroy one another. 24 
Yet in the end even this had bad confequences ; for, Fad ftateof 
on one hand, it kept up a martial fpirit among the affairs in 
Moors, and on the other it made them acquainted with 15arl,ar ?* 
the Portuguefe difeipline ; lb that after every fhort in¬ 
terval of repofe they not only found them as much ene¬ 
mies as before, but much more formidable than ever. 

The confequence of all this was, that King John began 
to apprehend that the conqueft of Barbary was impoffi- 
ble, and therefore to limit his defires to the keeping 
of thofe few fortreffes which he had already; which, 
though a neceffary and prudent meafnre, difpleafed the 
generality of his fubjedts. 

King John exerted himfelf much in the fettlement 
of Brazil in South America, which he brought into a 
very good ftate, caufed feveral ftrong towns to be eredt- 
ed there, and took all poffible methods to encourage the 
converfion of the natives to Chriftianity. He alfo made 
many regulations for the welfare and happinefs of his 
fubjedts. The difputes of the nobility about precedency 
were frequently attended with very difagreeable con¬ 
fequences, which made the king refolve once -for* all 
to fettle them by eftablilhed rules; and the rules eftablilh-- 
ed by him on this occafion have fubfifted ever fince, 
and In a great meafure prevent thefe altercations. He 
had other great defigns in his mind, particularly with 
regard to the reformation, whijeh he had pufhed very far 
with refpedt to religious peffons of both fexes ; but, 
on a clofe examination of his affairs, he found his fub¬ 
jedts in general to have been fo much injured by his 
leaving their concerns to the inlpedtion of his council, 
that he was thrown by the grief of it into a kind of 
apoplexy, from which he never recovered. His death 
happened in June 1557 ; and he was fucceeded by his. 
fon Don Sebaftian III. an infant of three years of 
*g e - 

After the death of King John, the adminiftration re¬ 
mained in the hands of the queen, grandmother to Se¬ 
baftian, who behaved with great prudence and circum- 
fpedtion. The Moors, however, fuppofmg that under 
a minority they might be able to difpoffefs the Chrif- 
tians of fuch places as they held in Barbary, laid clofe 
fiege to Mafagnan. But the queen-regent fent fuch 
fpeedy fuccours, and promifed fuch rewards to thofe 
who diftinguifhed themfelves, that the Moors, though 
they brought 80,000 men into the field, were obliged 
to abandon the enterpiife. This was at firil magnified 
as a highinftance of the queen’s capacity and wifaom; 
but in a ihort time the natural averfion which the Por- 
tuguefe had to the government of women, together 
with the prejudice they had- againft her country, as be¬ 
ing a Caftilian, appeared fo plainly, and gave her fo 
much uneaftnefs, that of her own accord Ihe refigned. 
her authority into thejiands of Cardinal Don Henry 

the 
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the king’s brother. By him Don Alexius dc Mcncfes 
was appointed the king’s governor, and Gonfales de 
Gomera with two other priefts his preceptors. By 
means of thofe inftruftors the king’s education was to¬ 
tally marred. His governor affiduoufly inculcated up¬ 
on him that the chief virtue of a king was courage ; 
that danger was never to be avoided, but always fur- 
mounted, let the occafion be what it would. His 
other tutors, inhead of inftrudting him in the true re¬ 
ligion, only infpired him with an abhorrence of profef- 
fed infidels: the confequence of all which was, that he 
became rafii, inconfiderate, and obftinate ; all*which 
qualities confpired to draw upon him the cataftrophe 
which ruined both him and the kingdom. 

After the king was grown up to man’s eftate, his 
defire was to dillinguifh himfelf againft the infidels. 
He himfelf chofe an expedition to the Eaft Indies ; 
but the prime minifter Alcogova, who did not choofe to 
attend his monarch to fuch a difiance, fubftituted 
Afr ica in its ftead. This expedition the king entered 
into in the moft inconfiderate and abfurd manner. He 
firft fent over Don Antonio prior of Crato, with fome 
hundreds of foldiers ; carried his principal courtiers over 
with him from a hunting match, and without equi¬ 
pages ; he then fent for the duke of Aveyro, with fuch 
troops as he could colled on the fhort warning he had 
got; and when all thefe were afiembled, the king fpent 
his time in hunting, and flight excurfions againft the 
enemy, without doing any thing of confequence, ex¬ 
cept expofing his perfon upon all occafions. At length 
he returned to Portugal in fuch tempeftuous weather, 
that his fubjeds had given him up for loft ; when they 
were agreeably furprifed by his unexpeded arrival in the 
river of Lifbon, which they celebrated with the greatefl 
rejoicings. 

The little fuccefs which attended the king in this 
expedition ferved only to inflame him more with defire 
for another; fo that from the time he returned, he 
feemed to think on nothing elfe. He was highly de¬ 
lighted alfo with an accident which at this time furnifli- 
ed him with a pretence for Avar, though of that he flood 
m no gieat need. Muley Hamet, king of Fez and 
Morocco, had been difpolTeffed of his dominions by his 
uncle Muley Moloch. At the beginning of this war 
Don Sebaflian had offered him his troops in Africa, 
which offer was rejeded with contempt: but now be¬ 
ing a fugitive, and having in vain applied for afiiftance 
to Philip of Spain, Muley Hamet applied to the king 
of Portugal; and, that he might the more eafily fuc- 
ceed, cauled the fortrefs of Arzila, which his father 
had recovered, to be reftored to the Pertuguefe. The 
king Avas in rapture at this event, and fancied' that 
his glory would exceed that of all his predeceffors. He 
was advifed againft this expedition, however, by all his 
friends. King Philip of Spain having done every thing 
to diffuade him from it in a perfonal conference, fent 
Francifco Aldana, an old and experienced officer, to 
Morocco ; and at his return ordered him to attend Don 
Sebaflian, in order to give him an account of the ftate 
of affairs in that country. This he performed with the 
greateft fidelity, but without any effetfh The queen 
dowager and cardinal united in their endeavours to di¬ 
vert him from this unfortunate enterprife ; but he treat¬ 
ed them both with fo little refpeft, that his grandmo¬ 
ther broke her heart 5 and the cardinal,, to fliow his dif- 
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tafte to the mcafure, retired to Evora without coining Portugal, 
either to court 01 council; which example was follow- v rl ® 
ed by many of the nobles. Many of thefe, however, 
fent very free rcmonftiances to the king on tha impro¬ 
priety of his conduft; and King Philip fent to him the 
duke de Medina Cell, once more to lay before him the 
reafons why he thought his fcheme impracticable, and 
to put him in mind that he had no hand in pufhing him 
upon his deftrudtion, or of concealing from him the 
dangers into which lie feemed determined to plunge 
himfelf and his fubjeds. Laftly, he received a letter 
on the fubjeft from Muley Moloch himfelf, wherein 
that prince explained to him his own right to the 
crown of Fez, and fhoAved that lie had only diipoffef- 
fed a tyrant and a murderer, who had therefore no 
right to his friendihip or affiftance. Fie next afiured 
him that he had no reafon to fear either the power or 
neighbourhood of the Portugnefe ; as a proof of which,, 
and as a mark of his efteem, he was content to make 
him a prefent of ten miles of arable ground round each 
of the.fortrefies he poffeiTed in Africa, and which indeed 
were no more than four,, viz. Tangier, Ceuta, Mafa- 
gan, and Arzila. At the fame time he addrefied him¬ 
felf to King Philip of Spain, with whom he was on 
good terms, defiring him to interpofe with his nephew 
Sebaflian, that things might be yet adjufled without the 
effufion of human blood. But the king of Portugal 
was deaf to all falutary advice ; and therefore paid no 
regard to this letter, nor to the remonftrances cf his 
uncle. On the 24th of June 1577, therefore, he fet Account 0$ 
fail from the bar of Lifbon with a fleet of 50 fhips and bis forces*, 
five galleys, twelve pieces of cannon, and tranfports 
and tenders, making up near iooq fail. His- troops 
confifted of 9000 Portuguefe foot; 30CO Germans; 

700 Italians commanded by Sir Thomas Stukeley, an 
Englifh exile, but remarkably brave; 2000 Caftilians 
and 300. volunteers, commanded by Don Chriftopber 
de Tuvara mafter of the horfe, a man of courage, but 
without either conduct or experience. He touched 
firft at Lagos bay in the kingdom of Algarve, where 
he remained for four days:. thence he proceeded to Ca¬ 
diz ; where he was magnificently feaftedfor a weak by 
the duke de Medina Sidonia, who took the opportu¬ 
nity once more, by order of Philip, of diffuading him 
from proceeding further in perfon. But this exhorta¬ 
tion proved as fruitlefs as the reft ; and the king having 
failed with a. ftrong detachment for Tangier, ordered 
Don Diego de Souza„his commander in chief, to follow 
with the remaining part of the army. 

The troops landed on the coaft of Africa without 
any bad accident, and joined at Arzila. Here the 
king was met by the cheriff Muley Hamet, on whofe- 
accounthe had undertaken the war, who delivered him 
his fon Muley, a boy of 12 years of sge, as alioftage, 
and brought a reinforcement of 300 Moors. The boy 
Avas fent to Mafagon under, a ftrong guard; but the fa¬ 
ther remained in the Portuguefe camp. Here- it was 
refolved in a council of war to reduce the town of La- 
rache, but it was difputed whether the troops fliculd 
proceed thither by, land cr fea. Don Sebaflian, who 
efpoufed the former opinion, finding himfelf oppofed by 
Muley Hamet, gave him fuch a rude anfwer, that he 
left his prefence in difeontent; after Avhich the king’s 
opinion prevailed, and the army began its march on the 
29th of July. As th-y proceeded,, the king received a. 

kttex 
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Port'.iial. letter from the duke of Alba, requefting him to attempt 
„ nothing beyond the taking of the town of Larache. A- 
long with the letter was lent an helmet which had been 
worn by Charles V. 

Move- On the other hand Muley Moloch, having intelligence 

meats and of this formidable invafxon, took the field, though at that 

of trifa'° n l ' me £ ^ ever t ^ lat cou ^ not on horfeback, 

aiks. 6 ^ 4°>° 00 foot and 60,000 horfe. He conduced every¬ 

thing, notwithHanding his diftreffed iituation, with the 
greateft prudence. Finding fome reafon to fufpect 
that part of his-army were defirous of going over to his 
rival, he proclaimed drat fuch as inclined to join their 
old mailer were at liberty to do it. This at once put 
a flop to the defection, and only a very few made ufe 
-of the liberty which was granted them. Standing in 
doubt likewife of the fidelity of a body of 3000 horfe, 
he fent them to reconnoitre the enemy, by which adt of 
confidence he fecured them. Still, however, he feared 
■that his officers might be corrupted by dre Portuguefe 
.gold; for which reafon he changed the difpofition of 
his army entirely, fo that none of his officers command¬ 
ed the corps to which they had been accuflomed ; and 
therefore, having new men to deal with, had none whom 
they could trull. 

Having taken thefe precautions, he advanced againft 
the Portuguefe army with fuch celerity, that he came 
in fight of them on the 3d of Auguft. On this Don 
Sebaflian called a council of war; in which many who 
out of complaifance had given their opinions for this 
march, were now for returning. They were feparated 
from the enemy by a river, and the Moors were matters 
-of the ford, fo that it was impoffible to force them im¬ 
mediately in their polls ; neither was it pradlicable for 
■them to wait for a more favourable opportunity, becaufe 
they had no provifions. The foreign officers, on the 
■contrary were of opinion that fighting was now be¬ 
come neceffa-ry, and a retreat dangerous. This, however, 
was violently oppofed by the cheriff, who faw plainly 
that they ran a great rilk of being defeated and of lo- 
ling all, while at the fame time they were not certain 
of gaining any thing of confequence though they fhould 
be vidtorious: whereas, if they drew down towards 
the fea, they might entrench themfelves till they were 
■relieved by their fleet; during which interval if Muley 
Moloch ffiould die, he looked upon it as certain that 
-a great part of the army would defert to him, which 
would render him mailer not only of the kingdom, but 
of the fate of the Chrillians alfo. When he found 
that the king was bent on fighting, he only requelled 
that the engagement might be delayed till 4 o’clock in 
the afternoon, that, in cale of a defeat, they might 
have fome chance of efcaping : but even in this he could 
not prevail; for the king having difpofed of every thing 
for a battle the next day, was impatient to begin the on- 
fet as foon as it was light. 

In the mean time Muley Moloch was fo fenfible of 
the advantages of .his fituation, that he was inclined 
to take the whole Portuguefe army prifoners; but find¬ 
ing his difeafe increafe, fo that he had no hopes of re¬ 
covery, he came to the relolution to fight, that his anta- 
o-onill might not avail himfelf of his death. The dif- 
poiition of the Chrillian army was very regular and cor¬ 
rect, through the care of fome old officers in Don Se- 
batli in’s fervice : the infantry were difpofed in three 
lines; the battalion of volunteers made the vanguard; 


the Germans commanded by colonel Amberg, and the Portugal, 

Italians by Sir Thomas Stuckeley, were on the right; v—< 

the Callilian battalions on the left 5 the Portuguefe in 

the centre and rear ; the cavalry, confilling of about 

1500 men, partly on the right under the command of 

the duke d’Avegro, to whom the cheriff joined hira- 

lelf with his horfe : on the left was the royal llandard, 

with the reft of the cavalry, under the command of the 

duke of Barcelos eldell fon to the duke of Braganza, 

Don Antonio prior of Crato, and feveral other perfons 
of great rank. The king took poll at firll with the vo- 
lunteefs-. Muley Moloch difpofed alfo his troops in 
three lines: the firll conlifledof the Andalulian Moors, 
commanded by three officers who had diftinguilhed 
themfelves in the wars of Granada ; the fecond of re- 
negadoes; and the third of the natives of Africa, 

They moved in a half moon, with 10,000 horfe on 
each wing, and the reft in the rear, with orders to 
extend themfelves in fuch a manner as to encompafs 
the Chrillian army. Muley Moloch, though extremely 
weak, was taken out of his litter and let on horfe¬ 
back, that he might fee how his commands had been 
obeyed; and being perfedtly fatisfied with the fitua¬ 
tion of his troops, he directed the fignal of battle to ■; 

be given. The Chrillians advanced with the greatell xhePorttr- 
relolution ; broke the firll line of the Moorilh infantry, guefearmy 
and difordered the fecond. On this Muley Moloch entirely 
drew his {word, and would have advanced to encou- feated. 
rage his troops, but that his guards prevented him; on 
which his emotion of mind was fo great, that he fell 
from his horfe. One of his guards caught him in his 
arms, and conveyed him to his litter; where he im¬ 
mediately expired, having only time to lay his finger on 
his lips by way of enjoining them to conceal his death. 

But by this time the Moorifh cavalry had wheeled 
quite round, and attacked the Chrillian army in the 
rear: upon which the cavalry in the left wing made 
fuch a vigorous effort that they broke the Portuguefe 
or the right; and at this time the cheriff, in paffing a 
rivulet, was drowned. In this emergency, the Ger¬ 
mans, Italians, and Callilians, did wonders; but the 
Portuguefe, according to their own hillorians, beha¬ 
ved indifferently. Attacked on all Tides, however, 
they were unable to refill; and the whole army, except 
about 50 men, were killed or taken prifoners. The 
fate of the king is varioufly related. According to 
fome, he had two horl’es killed under him, and then 
mounted a third. His bravell officers were killed in 
his defence; after which the Moors furrounded him, 
feized his perfon, llripped him of his fword and arms, 
and fecured him. They immediately began to quarrel 
about whofe prifoner he was; upon which one of the 
generals rode in among them, crying, “ What, you 
dogs, when God has given you fo glorious a vidtory., 
would you cut one anothers throats about a prifoner i” 
at the fame time difcharging a blow at S-ballian, he 
brought him to the ground, when the reft of the Moors 
foon difpatched him. Others affirm, that one Lewis 
de Brito meeting the king with his llandard wrapped 
round him, Sebaftian cried out, “ Hold it fail, let us 
die upon it!” upon which charging the Moors, he was 
feized, refcued by Brito, who was himfelf taken with 
the llandard, and carried to Fez. He affirmed, that 
after he was taken, he faw the king at a diftance, and 
unpuriued. Don Lewis de Lima met him afterwards 
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making towards the river ; and this is the laft account tain the privileges and liberties of the people : that the Portugal- 

we have of his being feen alive. hates fhould be affembled within the realm, and nothing ' * 

Muley Haniet, the brother of Muley Moloch, was propofed in any other Hates that related to Portugal: 
proclaimed king by the Moors immediately after the that the viceroy or chief governor fhould be a native, 
battle. Next day, having ordered all the prifoners to unlels the king fhould give that charge to one of the 
be brought before him, the new fovereign gave orders royal family : that the houfehold fhould be kept on the 
to fearch for the body of Don Sebaftian. The king’s fame footing : that the port of firft prefldent, and of 
valet-de-chambre brought back a body, which he faid all offices, civil, military, and judicial, ibould be filled 
was that of his matter, but fo disfigured with wounds, w ith Portuguefe ; all dignities in the church and in th» 
that it could not well be known ; fo that notwith- orders of knighthood confined to the fame; the com- 

ftanding the molt diligent fearch, this monarch’s death merce of Ethiopia, Africa, and the Indies, referred al~ 

could never be properly authenticated. This body, how- fo to them, and to be carried on only by their mer- 

ever, was preferved by Muley Hamet, who delivered it up chants and veffels : that he would remit all imports on 
as the body of Don Sebaftian to King Philip of Spain, ecclefiaftical revenues : that he would make no grant 
By him it was lent to Ceuta, from whence it was tranf- of any city, town, or jurifdiclion royal, to any but 
ported to Portugal, and buried among his anceftors in Portuguefe: that eftates refulting from forfeitures fhould 
the monaltery at Belem, with all poffiblc folemnity. not be united to the domain, but go to the relations of 
By this terrible difafter, the kingdom of Portugal, the laft poffelTor, or be given to other Portuguefe for 
from being the moft eminent, funk at once into the recompenfe of fervices: that when the king came to 
lowed; rank of the European ftates. All the young Portugal, where he fhould refide as much as poffible, 
nobility were cut off, or carried into flavery : the king- he fhould not take the houfes of private perfons for his- 
dom was exhaufted of men, money, and reputation ; fo officers’ lodging, but keep to the cuftom of Portugal: 
that Don Henry, who affirmed the government after that wherever his majefty refided, he fhould have an ec- 
the death of his brother Don Sebaftian, found himfelf clefiaftic, a treafurer, a chancellor, two matters of re¬ 
in a very difagreeable fttuation. The tranfaftions of his quefts, with under officers, all of them Portuguefe, who 
reign were quite trifling and unimportant; but after fhould difpatch every thing relating to the kingdom : that 
his death a great revolution took place. The crown of Portugal fhould ever continue a diftindt kingdom, and 
Portugal was claimed by three different competitors ; its revenue be confirmed within itfelf: that all matters 
v.z. the prince of Parma, the dutchefs of Braganza, ofjuftice fhould be decided within the realm : that the 
and Philip of Spain. Whatever might have been the Portuguefe fhould be admitted to charges in the houfe- 
rnerits of their refpedfive claims, the power of Philip holds of the king and queen of Spain : that all duties 
quickly decided the conteft in his favour. He found on the frontiers fhould be taken away : and, laftly, that 
his fchemes facilitated by the treachery of the regents, Philip fhould give 300,000 ducats to redeem prifoners, 
who took the moft fcandalous methods of putting the repair cities, and relieve the miferies which the plague 
kingdom into his hands. Under pretence of infpe&ing and other calamities had brought upon the people, 
the magazines, they took out fome of the powder, and All thefe conditions, formerly offered and rejected by 
mixed the reft with fand : they appointed an agent the Portuguefe, the king now confirmed : but whereas 
to go to France for fucconrs, from whence they knew the duke of Offuna, by way of fecurity for thefe con- 
that they could not arrive in time ; they diffolved the ditions, had promifed them a law, that if the king did 
ftates as foon as they difeovered that they were bent on not adhere to them, the ftates fhould be freed from their 
maintaining the freedom of the nation ; and, under a obedience, and might defend their right by the fword, 

Ihow of confidence, fent off to diftant places fuch of the without incurring the reproach of perjury, or the guilt 
nobility as they fufpeded. of treafori; this he abfolutely refufed to ratify. 

King Philip, finding every thing in his favour, All thefe conceffions, however, did not anfwer the Cannot: 
commanded the duke of Alva to invade Portugal, at purpofe ; nay, though Philip was to the laft degree conciliate, 
the head of 20,000 men. The people, perceiving lavifh of honours and employments, the Portuguefe their affee? 
that they were betrayed, exclaimed againft the gover- were (till diffatisfied. This had alfo an effect which tI011s ' 
nors, and placed on the throne Don Antonio prior of was not forefeen: it weakened the power, and abforb- 
Crato. But his forces being inexperienced-, and he ed the revenues, of the crown; and, by putting it out 
himfelf behaving in a very improper manner, he was of the power of any of his fueceffors to be liberal in the- 
quickly defeated by the duke of Alva, and forced to fame proportion, it raifed only a fliort-lived gratitude in 
flyout of the kingdom, which he effected with great a few, and left a number of malecontents, to which time 
difficulty. On his flight the whole kingdom fubmic- was continually adding. 

ted, together with the garrifons in Barbary, the fettle- Thus Philip, with all his policy, and- endeavours fo¬ 
ments on the weftern coaft of Africa, of Brazil, and pleafe, found hits new fuhjetffs ftill more and more dif- 


in the Eaft Indies. All the Madeiras, however, ex¬ 
cept the iile of St Michael, held out for Don An¬ 
tonio until -they were reduced, and the French navy, 
who came to their affiftance, entirely defeated and de- 
ftroyed. 

Terms Philip made his entry into Lifbon as fcon as the 

granted by kingdom was totally reduced, and endeavoured to con- 
him to his ciliate the affedlions of the people by confirming the 
new fub- terms which he had before offered to the ftates. Thefe 
jedh, terms were, tliat he would take a foleirm path, to iu;u- 


gufted with his government, efpecially when they found 
their king treating with the utmoft fever-ity all thofe- 
who had fupported Don Antonio. The exiled prince, j. 
however, ftill ftyled himfelf king of Portugal. At firft ),y iy ou 
he retired to France, and there demanded fuccours for Ar.toi.ic., 
the recovery of his dominions. Here he found fo much 
countenance, that with- a fleet of near 60 fail, and a 
good body of troops on board, he made an attempt 
upon the Tferceras, where his fleet was beat by the 
Spaniards; and, a great number of prifoners. being u- 
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Portugal, ken, all the officers and gentlemen were beheaded, and 
a great number of meaner people hanged. Don An¬ 
tonio, notwithftanding, kept pofteffiou of fome places, 
coined money, and performed many other a£ts of regal 
power; but was at length conftrained to retire, and it was 
with fome difficulty that he did fo, and returned into 
France. He pafled from thence into England, where 
he was well received ; and many fitted out privateers to 
cruife againft the Spaniards under his commiffion. But 
after king Philip had ruined the naval power of Portu¬ 
gal as well as Spain, by equipping the armada, Queen 
Elizabeth made no difficulty of owning and affiiting 
Don Antonio, and even of fending Sir John Norris 
and Sir Francis Drake with a ftrong fleet and a great 
army to reftore him. Upon this occafion Don Anto¬ 
nio fent his fon Don Chriftopher a hoftage to Muley 
Harriet king of Fez and Morocco, who was to lend him 
200,000 ducats. But king Philip prevented this by 
Currendering Arzila: and this difappointment, the un- 
feafqnable enterprife upon Corunna, and the difputes 
that arofe between Norris and Drake, rendered that ex¬ 
pedition abortive ; fo that, except carrying the plague 
into England, it was attended with no confequences 
worthy of notice. He remained fome time after in 
England: but finding himfelf little regarded, he with¬ 
drew once more into France, where he fell into great 
poverty and diftrefs; and at length dying in the 64th 
year of his age, his body was buried in the church of 
the nuns of Ave Maria, with an infeription on his tomb, 
in which he is ftyled king. He left feveral children be¬ 
hind him, who, on account of his being a knight of Mal¬ 
ta, and having made a vow of virginity at his entrance 
into the order, were looked upon as illegitimate. He 
preferved, even to the day of his death, a great intereft 
in Portugal; and had drawn from thence, in the courfe 
of his life, immenfe fums of money; which had been 
Squandered in many fruitlefs negociations and attempts 
to difturb the poffeffions of king Philip in almoft all parts, 
of his dominions, and particularly in the Indies, where 
the Portuguefe were rather more averfe to the Caftilian 
yoke, or at leaft.te(lifted their averfion more openly, than 
34 in Europe. 

Jmpoftors But Don Antonio was not the only pretender to the 

pretending crown 0 f Portugal; for the people, partly through the 

^baftian' 1 ^ ove ^eir P r i nce > and partly from their hatred to the 

1 " ’ Caftilians, were continually feeding themfelves with the 

hopes that Don Sebaftian would appear and deliver 
them ; and in this refpedi fuch a fpirit of credulity 
reigned, that it was faid proverbially, they would have 
taken a negro for Don Sebaftian. This humour put 
the Ion of a tiler at Alcobaza, who had led a profli¬ 
gate life, and at length turned hermit, to give himfelf 
out for that prince ; and having with him two compa¬ 
nions, one of them ftyled himfelf Don Chriftopher de 
Tavora, and the other the lijbop of Guarda, they began 
to collefl money, and were in a fair way of creating 
much difturbance, if the cardinal arch-duke had not 
caufed him to be apprehended ; and after leading him 
agnominioufly through the ftreets of Lifbon, he who 
took the name of Sebaftian was fent to the galleys for 
life, and the pretended bi(hop was hanged. Not long 
after, Gonfalo Alvarez, the l'on of a mafon, gave him¬ 
felf out for the fame king ; and having promifed mar¬ 
riage to the daughter of Pedro Alonfo, a rich yeoman, 
whom he created Earl of Torres Noras, he affembled a 
1 
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body of about 800 men, and fome blood was fpilt before Portugal, 
he was apprehended : at length, being clearly proved to * 

be an impoftor, himfelf and his intended father-in-law 
were publicly hanged and quartered at Lifbon ; which, 
inftead of extinguiftiing this humour, faither increafed 

‘t- 3 S 

There was, however, a perfon who appeared about Account of 
20 years after the fatal defeat of Sebaftian, at Venice, a remark- 
who created much more trouble. He aftumed the name one ’ 
of Don Sebaftian, and gave a very diftinft account of 
the manner in which he had pafled his time from that 
defeat. He affirmed, that he had preferved his life and 
liberty by hiding himfelf among;! the (lain: that, after 
wandering in difguife for fome time in Africa, he re¬ 
turned with two of his friends into the kingdom of Al¬ 
garve : that he gave notice of this to the king Don 
Henry : that finding his life fought, and being unwil¬ 
ling to difturb the peace of the kingdom, he returned 
again among the Moors, and pafled freely from one 
place to another in Barbary, in the habit of a peni- 
tent: that after this be became a hermit in Sicily ; but 
at length refolved to go to Rome, and difeover himfelf 
to the pope. On the road he was robbed by his do- 
meftics, and came almoft naked to Venice, where he 
was known, and acknowledged by fome Portuguefe. 

Complaint being made to the fenate, he was obliged to 
retire to Padua. But the governor of that city order¬ 
ing him alfo to depart, he, not knowing what to do, 
returned again to Venice ; where, at the requeft of the 
Spaniffi ambaffador, who charged him not only with 
being an impoftor, but alfo with many black and atro¬ 
cious crimes, he was feized, and thrown into prifon. He 
underwent 28 examinations before a committee of noble 
and impartial perfons ; in which he not only acquitted 
himfelf clearly of all the crimes that had been laid to his 
charge, but entered alfo into fo minute a detail of the 
tranfadtions that had pafled between himfelf and the re¬ 
public, that the commiffioners were perfedlly aftoniftied, 
and Ihowed no difpofttion to declare him an impoftor ; 
moved mere efpecially by the firmnefs of his behaviour, 
his Angular modefty, the fobriety of his life, his exempla¬ 
ry piety, and his admirable patience under his affliftions. 

The noife of this was diffufed throughout Europe, and 
the enemies of Spain endeavoured every where to give 
it credit. 

The date, however, refufed to difeufs the great point, 
whether he was or was not an impoftor, unlefs they were 
requefted fo to do by fome prince or date in alliance 
with them. Upon this the prince of Orange fent Don 
Chriftopher, the fon of the late Don Antonio, to make 
that demand; and at his requeft an examination was 
made with great folemnity : but no decifion followed ; 
only the fenate fet him at liberty, and ordered him to 
depart their dominions in three days. He went there¬ 
fore, by the advice of his friends, to Padua, but in the 
difguife of a monk, and from thence to Florence ; where 
he was arrefted by the command of the grand duke, 
who delivered him to the viceroy of Naples. The count 
de Lemos, then in pofleffion of that dignity, died foon 
after ; before whom he was firft brought; this man af- 
ferted, he muft know him to be Don Sebaftian, fince 
he had heen twice fent to him from the king of Spain. 

He remained prifoner feveral years in the .caftle Del Ovo, 
where he endured incredible hardlhips. At length he 
was brought out, led with infamy through the Ileeets 
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Portugal, of the city, and declared to l>e an imp< >'Lr, who affirmed 
'' v the name of SebaJUan : at which word*, when procla m- 
ed before him, he {’aid gravely, And fo I am. In the 
fame proclamation it \va . affirmed, that he v.as in truth a 
Calabrian; which as fion as he heard, he fiti.i, Ii is 
jjilfe. He was next (hipped on board a galley as a (lave ; 
then carried to St Lucar, where he was fome t ; me con¬ 
fined ; from thence he was transferred to a caftle in the 
heart of Caftile, and never heaid of more. Some per- 
fons were executed at Lifbon for their endeavours to 
raife an infurredfion on his behalf: but it was thought 
ftrange policy, or rather a (Irange want of policy, in 
the Spaniards, to make this affair fo public without 
proofs; and the attempt to filence this objedfion, by af¬ 
firming him to be a magician, was juftly looked upon as 
36 ridiculous. 
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upon his death bed, in deploring bitterly that he never Portugal 
thought of adhng it before. The reign of PIflip III. ^' * 

and IV wa a ferics of worfe meaf ires, and norfe f 01 - Great leffes 
tune : ali his dominions fuffered greatly ; Portugal moft in Afia and 
of all. The luff of Oirnus in the Taft, of Brazil in the America, 
Weft Indies, together with the (hipwreck of a fleet 
fent to effort that from Goa, brought the nation incre¬ 
dibly low, and encouraged the conde duke to hope they 
might be entirely erufhed. Thefe are the heads only 
of the tranfadtions for 40 years: to enter in any degree 
into tlie particulars, is, in other words, to point out the 
breaches made by the Spanidi miniders on the condi¬ 
tions granted by king Philip; which, with refpedt to 
them, was the original contradf, and una’terahle confti- 
tution of Portugal while fubjedt to the monarch* of 
Caftile ; and which, notwithft tuding, they fo often and 


Pad confe- The adminiftration of affairs in Portugal, during the 
quences of^ re ;„ n c f Philip, was certainly detrimental to the nation ; 
t ie hpan 1 ^ ^ 0£S not a pp ear that this flowed fo much 

tion. from any ill intention in that monarch, as from errors 
in judgment. His prodigious preparations for the in- 
vafion of England impoverifhed all his European domi¬ 
nions ; but it abfolutely exhaufted Portugal. The pre- 
tenfions of Don Antonio, and the h"pes of defpoiling 
their Indian fleets, expofed the Portuguefe to the re- 
fentment of the Englifh ; from which the king having 
granted away all his domains, wanted power to defend 
tjiem. Their clamours were not at all the lefs loud for 
their being in fome meafure without caufe. The king, 
to pacify them, borrowed money from the nobility upon 
the cuftoms, which were the only lure remedy he had 
ftill left; and this was attended with fatal confequences. 
The branches, thus mortgaged, became, and continue 


fo flagrantly violated, that one would have imagined 
they had ftudied to provoke the wrath of heaven, and 
infult the patience of men, inftead of availing them- 
felves, as they might have done, of the riches, powers 
and martial fpirit.of the Portuguefe people. 

It was the very bafis and foundation of their prtvi- The I'or- 
lcges, that the kingdom fhould remain feparate and in- tuguefe op- 
dependent, and confequently that Lifbon fhould conti-Puffed by 
nue as much its capital as ever, the feveral fupreme 
councils and courts refiding ; fo that the natives of this 
realm might not be obliged to travel ia fearch of juftice. 

So little, or at leaft fo fhort a time, was this observed, 
that neither promotion nor juftice was to be obtained 
without journeys, and Madrid was not more the capital 
of Caftile than of Portugal. The general affembly of 
eftates w’as to be held frequently, and they were held 
thrice in the fpace of 60 years; and of thefe twice 


to this hour, fixed and hereditary; fo that the merchant 
was oppreffed, and the king received nothing. This 
expedient failing, a tax of three per cmt. was impofed, 
in the nature of fhip-money, for the defence of the 
coafts and the commerce, which for fome years was pro¬ 
perly applied; but it then became a part of the ordinary, 
revenue, and went into the king’s exchequer without 
account. This made way for diverting other appropri¬ 
ated branches ; as for inftance, that for the repair of for¬ 
tifications, the money being ftridtly levied, and the 
works fuffered to decay and tumble down ; and for the 
maintenance of the conqueft in Africa, by which the 
garrifons mouldered away, and the places were loft. 
"Dpon the whole, in the fpace of 18 years, the nation 
was vifibly impoverifhed; and yet the government of 
Philip was incomparably, better than that of his fuccef- 
fiors; fo that his death was juftly regretted; and the 
Portuguefe were taught by experience to eonfefs, that 
of bad mailers he was the beft. 

His fon Philip, the fecerd of Portugal and the third 
of Spain, fat 20 years upon the throne before he made 
a vifit to Portugal, where the people put themfelves to 
a mol enormous expence to receive him ; for which? 
they received little more than the compliment, that be¬ 
fore his entry into Lifbon, he knew not how great a 
iing he was. He held an affembly of the dates, in 
which his fon was fiJvorn fuccelfor. Having done all 
that he wanted for himfelf, he acquired a falfe idea of 
the riches of the nation from an immoderate and foolifh 
difplay of them dur : ng his fhort flay at Liioon ; and 
having fhown himfelf little, and done left, he returned 
into Spain ; where he adled the 1 part of a good king 
Vox. XV, 


within the firft three. The king was to refide in this 
realm, as often and as long as poffible ; in compliance 
with which, Philip I. was there but once, Philip 11. 
but four months, and Philip III. was never there at all. 
Tne houfehold eftabbfhment was fuppreffed through all 
their reigns. The viceroy was to be a native of Portu¬ 
gal, or a prince or princefs of the blood ; yet when any 
of the royal family bore the title, the power was in rea¬ 
lity in the hands of a Spaniard. Thus, when the prin¬ 
cefs of Mantua was vice queen, the marquis de la Puebla 
was to aflift in council, and in all d'ifpatehes ; and fhe. 
was to do nothing without his advice. The council of 
Portugal, which was to be compofed entirely of natives^ 
was filled with Caftilians, as the garrifons alfo were, 
though the contrary had been pronaifed. The prefi- 
dents of provinces, or corregidors, were to be natives 
but by keeping thofe offices in his own hands, the king 
eluded this article. No city, town, or diftridl, was to be 
given but to Portugufe: yet the duke ofLermahad Be- 
ja, Serpa, and other parts of the demefnes of the crown, 
which were formerly appendages of the princes of the 
blood. None but natives were capable of offices of 
juftice, in the revenue, in the fleet, or of any poft civil 
or military ; yet thefe were given promilcuoufly to fo¬ 
reigners, or fold to the higheft bidder; not excepting 
the governments of caftles, cities, and provinces. The 
natives were fo far from having an equal chance in fuch 
cafes, that no polls in the prefiduls were ever given to 
them, and fcarce any in garrifons ; and whenever it 
happened, in the cafe of a perfon of extraordiuary me¬ 
rit, whofe pretenfions could not be rejefted, he was ei¬ 
ther removed, or not allowed to exercife his chargej 
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Portugal, &s fell out to the marquis of Marialva and others. The 
- ' forms of proceeding, the jurifdidtion, the minillers, the 

fecretarles, were all changed, in the council of Portugal; 
being reduced from five to three, then two, and at laft 
59 to a Angle perfon. 

A rcvolu- By reafon of thefe and many other grievances too te- 
tion dious t0 g e mentioned here, the deteftation of the Spa- 
fuke° f' 16 government became univerfal; and in 1640 a revo- 

£ra< r anza, lution took place, in which John duke of Braganza was 
declared king, by the title of John IV. This revolu¬ 
tion, as being determined by the almoft unanimous voice 
of the nation, was attended with very little effulion of 
blood ; neither were all the efforts of the king of Spain 
able to regain his authority. Several attempts indeed 
were made for this purpofe. The firft battle was fought 
in the year 1644, between a Portuguefe army of 6000 
foot and 1 too horfe, and a Spanifh army of nearly the 
fame number. The latter were entirely defeated ; which 
contributed greatly to eftablilh the affairs of Portugal 
on a firm bafts. The king carried on a defenfive war 
during the remainder of his l.fe; but after his death, 
which happened in x655, the war was renewed with 
great vigour. 

This was what the Spaniards did not expeft ; for 
they expreffed a very indecent kind of joy at his death, 
40 hoping that it would be followed by a diffolution of the 
Perilous government. It is not indeed eafy to conceive a king- 
ftate of Jqjjj J e f t ; n more perilous circumftances than Portugal 
on r fhs gal was at dl ’ s time : —k ' n 3 ^ )0n ^ onzo Enriquez, a 
death! child not more than I 3 >' ears of a g e > re P uted no 
very found conftitution either in body or mind ; the re¬ 
gency in a woman, and that woman a Caftilian; the 
nation involved in a war, and this refpefling the title 
to the crown ; the nobility, fome of them fecretly dif- 
affefted to the reigning family, and almoft all of them 
embarked in feuds and contentions with each other ; fo 
that the queen fcarce knew who to truft or how fhe 
fliould be obeyed. She ailed, however, with great vi¬ 
gour and prudence. By marrying her only daughter 
the p: incefs Catharine to Charles II. Ki g of Great 
Britain, fhe procured to Portugal the protection of 
the Englifh fleets, with reinforcements of fome thou- 
fands of horfe and foot; and at laft, in 1665, ter¬ 
minated the war by the glorious victory of Montef- 
claros. This decifive aition broke the power of the 
Spaniards, and fixed the fate of the kingdom, though 
not of the king, of Portugal. Alonzo was a prince 
whole education had been negleded in his youth, who 
was devoted to vulgar amufements and mean company, 
•and whom the queen for thefe reafons wifired to deprive 
of the crown, that (he might place it on the head of his 
younger brother Don PeJro. To accomplifh this pur- 
pole,'fhe attempted every method of Item authority and 
fecret artifice ; but fhe attempted them all in vain. The 
Portuguefe would not confent to fet afide the rights of 
primogeniture, and involve the kingdom in all the mi- 
fer't s attending a difputed fucceflion. After the death, 
however, of the queen-mother, the infant entered into 
i( cabals again!! the ki g of a much more dangerous na- 
Don -Jon ture than any that fhe had carried on. Alonzo had 
zo uhligcd married the princefs of Nemours ; but being, as was 
to rTign faid, imnotent, and likewife lefs handfome than his bro- 
the throne. tra nsferred her affeflion to Don Pedro, 

to whom (he lent her affiftance to hurl the king from 
the throne. Alonzo was compelled to fign a refigna- 


tion of the kingdom ; and his brother, after governing rtrtr.ga!. 
a few months without any legal authority, was in a ' 
meeting of the ftates unanimoufly proclaimed regent, 
and vefted with all the powers of royalty. Soon after 
this revolution, for fuch it may be called, the marriage 
of the king and queen was declared null by the chapter 
of Lifbon ; and the regent, by a papal difpenfation, and 
with the confent of the ftates, immediately efpoufed the 
lady who had been wife to his brother. He governed, 
under the appellation of regent, 15 years, when, ypon the 
death of the king, he mounted the throne by the title of 
Don Pedro II. and after a long reign, during which he 
conduced the affairs of the kingdom with great pru¬ 
dence and vigour, he died on the 19th of December 
!7 o 6. _ 41 

Don John V. fucceeded his father; and though he Bon John 
was then little more than 17 years of age, he adled V. a wife 
with fuch wifdom and refolution, adhered fo fteadily to r 4°’ 
the grand alliance formed againft France and Spain, ute E rlIlce,: 
and fhowed fuch refources in his own mind, that though 
he fuffered great Ioffes during the war, he obtained fuch 
terms of peace at Utrecht, that Portugal was in all re- 
fpefts a gainer by the treaty. The two crowns of 
Spain and Portugal were not, however, reconciled tho¬ 
roughly till the year 1737 ; and from this period they 
became every day more united, which gave much fatis. 
fadlion to fome courts, and no umbrage to any. In 
this fituation of things, a treaty was made in 1750 
with the court of Madrid, by which Nova Colonia. cn 
the river of Plata, was yielded to his Catholic majefty, 
to the great regret of the Portuguefe, as well on ac¬ 
count of the value of that fettlement, as becaufe they 
apprehended their poffeflion of the Br.ifils would by this 
adtion be rendered precarious. On the laft of July the 
fame year, this monarch, worn cut by infirmities, de- 
ceafed, in the 61ft year of his age, and in the 44th of 
his reign. _ 43 

Don Jofeph, prince of Brnfil, fucceeded him, to the Don Jo- 
untverfal fatisfaftion of his fubjedfs, and with as great feph’s ex- 
expedlations as ev^r any monarch that mounted the ccjlynt ad- 
throne. It was generally believed that he would, make n "~ iara ‘ 
confiderable alterations, in which he did not difappoint ° 
the hopes of the public ; and yet they were done fo 
flowly, with fuch moderatin'], and with fo many circum¬ 
ftances of prudence, as hindered all grounds of com¬ 
plaint. Among!! other new regulatk ns, the power of 
the inquifition fuffered forne reltridtion ; (he king di- 
refling, that none of their fcntcnces Ihould be put in ex¬ 
ecution till reviewed and approved by his privy-coimcd. 

But as in the rffgn of his father he had confented to 
the treaty with Spain, he ratified it after his acceflion, 
and fince carried it into execution upon this noble prin¬ 
ciple, that no confiderations of intereft ought ever to in¬ 
duce a monarch to break his word. ^ 

However, within the fpace of the few years of this Drca .ful 
king’s reign, the calamities of Portugal in general, and calamities 
thole of the city of Lifbon in particular, cannot, in a <iu . r ‘ ,l £ 
great degree, be paralleled in all hiftory. An earth- rcl S B ' 
quake, afire, a famine, an affaflination-plot againft their 
prince, executions upon executions, the fcaffolds and 
wheels for torture reeking with the noble!! blood ; im- 
prifonmer.t after imprifonment of the greateft and mo(! 
diftinguilhed perfonages ; the expulfion of a chief order 
of ecclefiaftics; the invaffon of their kingdom by a 
powerful, ftronger, and exafperated nation the nume¬ 
rous 
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Portugal, r ous troops of the enemy laying waflc their territory, 

* v bringing fire and fword with them, and rolling like dif- 
tant thunder towards the gates of their capital ; their 
prince ready almofl to lave himlelf by flight! The 
Spanifh miniftrv had already deciced the doom ot Por¬ 
tugal, :,nd nothing was to be heard at the Efcurial but 
UAenda eji Carthago. Carthaginian, pet haps, or Jewifh 
ftory, may poflibly afford a i'oene fomcthing like this, 
but lor tlie fhnrtntfs of the period not lo big with 
events, though in their final deftrufrion fuperior. From 
■that indeed, under the hand of Piovidence, the national 
humanity and gencrofity of Great Britain has preftrved 
the Portuguefe; and it remains now to be fetn, in fu¬ 
ture treaties, how that people will exprefs their grati¬ 
tude (lee Britain, n° 450). Thofe who are able to 
fearch deeper into human affairs, may affign die caules 
of fuch a wonderful chain of events; but no wife man 
will aferibe all this to fo lingular a caufe as that which 
a Spaniard has done, in a famous pamphlet, printed in 
the year 1762 at Madrid- It is incitled, A Spanijh 
Prophecy ; and endeavours to fhow, that all thefe cala¬ 
mities have befallen the Portuguefe, folely on account 
of their connexion with the heretic Englifh. The 
great Ruler and Governor of the world undoubtedly 
afb Ly univerfal laws, regarding the whole fyftem, and 
cannot, without blafphemy, be confidered in the light 
of a partizan. The reft of the pamphlet tends to fhow, 
that his Catholic majefty carried his arms into Portugal, 
folely to give them liberty, and fet them free from 
Englifh tyranny. 

Jofeph dying without male iffue, the fucceffion de¬ 
volved to'Mary, his daughter, now queen of Portugal. 
She was married fome time before he died, with the 
pope’s difpenfation, to his brother Don Pedro. 

The air of Portugal, in the fouthern provinces, would 
be exceffively hot, if it were not refrefhed by the fea- 
breezes; but in the northern, it is much cooler, and 
the weather more fubjedt to rains. The fpring is ex¬ 
tremely delightful here; and the air, in general, more 
temperate than in Spain. Lifoon has been much re¬ 
ported to of late by valetudinarians and confumptive 
perfons from Great Britain, on account of its air. 
The foil is very fruitful in wine, oil, lemons, oranges, 
pomegranates, figs, raifins, almonds, chefnuts, and other 
fine fruits; but there is a want of corn, owing, it is faid, 
in a great meafure to the negledt of agriculture. There 
is plenty of excellent honey here; and alfo of fea and 
river fifti, and fea-falt. The horfes in Portugal are 
brifk lively animals, as they are in Spain, but of a flight 
make: but mules being Hirer-footed, are more uledfor 
carriage and draught. By reafon of the fcarcity of 
pafture, there are not many herds of cattle or flocks of 
fheep; and what they have arefmall and lean, though 
the flcfli is tolerably good: their bed meat is faid to 
be that of hogs and kids. The country in many parts 
is mountainous : but the mountains contain ail kinds of 
cues; particularly of filver, copper, tin, and iron, witli 
a variety cf gems, beautifully vaiiegated marble, mill- 
Itones, and many curious foflils. Not far from Lilhon 
is a mine of fultpetre ; but none of the metal mines are 
here worked, the inhabitants being fupplie-d with me¬ 
tals of all kinds from their foreign fettlements. The 
principal rivers are the Minho, in Latin Minhis; the 
.Lamia, anciently the famed Lethe; the Cavado; the 
.Douro ; the Guadiana, anciently Anas; and the Tajo, 
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or Tagus, wliich is the hirgeft river in the kingdom, 
carrying fome gold in its finds, and falling into the fea 
a little below Lifbon. There are federal mineral ipi ings 
in the kingdom, both hot and cold, which are much 
frequented. 

The only religion tolerated in Portugal is that of 
the church of Rome ; yet there are many concealed 
Jews, and thofe too even among- the nobility, bifhops, 
prebends, monks, and nuns, and the very inquisitors 
themlelves. If a Jew pretends to be a Chriili m and a 
Roman Catholic, while he is really a Jew, by going to 
mafs, confellton, &c. or if after being converted, or pre¬ 
tending fo be converted and pardoned, he relapfes in¬ 
to Judaifm and is difeovered, the inquifition lays hold 
of him. I11 the firll cafe, if he renounce JuJaifm, he 
is only condemned to fome corporal punifliment or 
public fhame, and then ordered to be inftrudted in the 
Chriilian religion. In the fecond, he is condemned 
to the flames without mercy. Befides Jews and here¬ 
tics, who broach or maintain any doctrines contrary to 
the religion of the country, the inquitition punifhes all 
fodomites, pretenders to foreery and the black art, apof- 
tates, blafphemers, pcijured perfons, importers, and hy¬ 
pocrites. The burning of thofe condemned by the in¬ 
quifition, is called an auto da fe, or “ a 61 of faith.” 
There are feveral tribunals of the inqu fition, one of 
which is at Goa in the Eaft Indies ; but there are 
none in Brafil. The number of convents In Portugal 
is faid to be 900. The order of Jefuits hath been fap- 
preffed in this country, as they have been in others. 
Here is a patriarch, feveral archbifhops and bifhops; 
the patriarch is always a cardinal, and cf the royal fa¬ 
mily. The archbifhops rank with marquiffes, and the 
bifhops with counts. The Portuguefe have avchhi- 
fhops and bifhops in the other quarters of the world as 
well as in Europe. The films raifed by the popes here, 
by virtue of their prerogatives,. are thought to exceed 
the revenues of the crown, and the nuncios never fail 
of acquiring vaft fortunes in a fhort time. Though there 
are two univerfities and feveral academies, yet while the 
papal power, and that of the ecclefiartics, continues at 
fuch a height, true learning is like to make but a fmall 
progrefs. The language of the Portuguefe does not 
differ much from that of Spain: Latin is the ground¬ 
work of both; but the former is more remote from it, 
and harfher to the ear than the latter. The Portuguefe 
tongue is fpoken on all the craft of Africa and Alia as 
far as China, but mixed with the languages of the feve¬ 
ral nations in thofe diftant regions. 

With regard to manufactures, there are very few in 
Portugal, and thofe chiefly coarfe filks, woollen cloths, 
and fome linen; but their foreign trade is very confi- 
derable, efpecially with England, which takes a great 
deal of their wine, fait, foreign commodities, and fruits, 
in return for its woollen manufadtures, with which the 
Portuguefe furnifh their colonies and fubjedts in Afia, 
Africa and America. Their plantations in Brafil are 
very valuable, yielding gold, diamonds, indigo, copper, 
tobacco, fugar, ginger, cotton, hides, gums, drugs, dy¬ 
ing woods, &c. From their plantations in Africa, they 
bring gold and ivory, and Haves to cultivate their fugar 
and tobacco plantations in Brafil. They have ft ill fe¬ 
veral fettlements in the Eaft Indies, but far lefs court- 
derablc than formerly. The Azores or Weftern Ifle% 
Madeira, and the Cape de Verde iflands, alfo belong to 
3 G 2 them ; 
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Port ugal, them ; but a great part of the riches and merchandize 
' “ brought from thefe diflant countries becomes the pro¬ 

perty cf foreigners, for the goods they furnifh the Por- 
tuguefe with to carry thither- The king’s fifth of the 
gold brought from Brafil amounts commonly to about 
300,00.0 1 . Sterling ; fo that the whole annual produce 
of gold in Brafil may be e Climated at near 2,000,000 
Sterling. Ufbon is the greateir port in Europe next to 
London and Amfterdam. 

As to the conftitution of Portugal, it is an abfolute 
hereditary monarchy. Both here and in Spain there 
were anciently cortes, flare?, or parliaments ; but they 
have long fince entirely loll their fhare in the legifla- 
ture. For the admlnillration of .the civil government, 
there is a council of Hate, and feveral fecretaries ; for 
military affairs, a council of w, r; for the finances, a 
treafury-court; and for the diftribution of juftice feveral 
high tribunals, with others fubordinate to them, in the 
feveral diilrifts into which the kingdom is divided. The 
cities have their particular magiltracy. The proceed¬ 
ings of the courts are regulated by the Roman law, the 
royal edi< 51 s, the canon law, and the pope’s mandates. 
Like the Spaniards, they tranfad moll of their bufinefs 
in the mornings and evenings, and fleep at noon. The 
nobility are very numerous, and many of them are de¬ 
fended from natural fons of the royal family. They 
are divided into high and low. The high confitls of 
the dukes, marquiiies, counts, vifcounts, and barons, 
who are alfo grandees, but of different claffes, being fuf- 
fered to be covered in the king’s prefeme, and ha¬ 
ving the title of Dons, with a penfion from the royal 
treafury, to enable them the better to fupport their d'g- 
nity : the king flyles them Il.ufirious in his letters, and 
treats them as princes. A duke’s fons are allb gran¬ 
dees, and his daughters rank as marchioneffes. The in¬ 
ferior nobility or gentry are termed Hidalgos, i. e. gen¬ 
tlemen : they cannot affume the title of Don without 
the king’s licence. 

The revenues of the crown, fince the difcovery of 
the Brafil mines, are very confiderable ; but the real 
amount can only be gueffed at. Some have faid that 
it amounts, clear of all falaries and penfions, to upwards 
of 3,000,000 Sterling ; others make it a great deal lefs. 
Thus much is certain, that the cuftoms and other taxes 
run exceffively high. Befides the royal demefnes, the 
hereditary eflates of the houfe of Braganza, the mono¬ 
poly of Brafil fnuff, the coinage, tire money arifing 
from the Lie of indulgences granted by the pope, the 
fifth of the gold brought from Brafil, the farm of the 
Brafil diamonds, the mafterlhips of the orders of knight¬ 
hood, and other fources, yield very large fums. The 
forces, notwithftanding, of this nation, both by fea and 
land, are very inconfiderabie : their land-forces being 
the word militia in Europe, and their navy of little 
importance. They would be an eafy conquell to the 
Spaniards if they were not under the proteftion of Bri¬ 
tain. 

There are feveral orders of knighthood here, viz. the 
order of Chrift, the badge of which is a red crofs with¬ 
in a white one, and tire number of the commanderies 
454. 2. The order of St James, the badge of which 

is a red fword in the fbape of a crofs. A great num¬ 
ber of towns and commanderies belong to this order. 
3. The order of Aviz, whofe badge is a green crofs in 
form of a lily, and the number of its commanderies 49. 
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Though thefe three ordereare religious, yet the knights 
are at liberty to marry. 4. The order of St John, 
which has alfo feveral commanderies. 

The king’s titles are, King of Portugal and the Al- 
garves, on this fids and the ether fide the fea of Africa ; 
Lord of Guinea, and of the navigation, conquejts, and 
commerce, in Ethiopia, Arabia, Perfia India, &c. The 
king’s elded fon is fty led Prince of Brafil , In the year 
1749, pope Benedidt XIV. dignified the king with the 
title of His mofl faithful majefly. 

The Portuguefe are reprefented as inferior to the 
Spaniards both in perfon and genius: as extremely 
haughty, treacherous, and crafty in their dealings; 
much given to avarice and ufury ; and vindi&ive, ma¬ 
licious, and cruel. The meaner fort are faid to be ex¬ 
tremely addidted to thieving : notwithftanding, it muff 
be owned, that they have fhown themfelves on many 
occafions a brave and warlike people. They are jufUy 
famed for their {kill in navigation ; and for the many 
difeoveries they have made, both in the Eaft and Weft; 
Indies. The women here, and in other countries of the 
fame degree of heat, are not fo prolific as in the colder 
climates; but they are laid to be very beautiful whilft 
young, though their complexion is fomewhat upon the 
olive. Their eyes are very black and fparkling, and 
retain their brilliancy after all their other charms are 
gone. It is the fafhion here, at prefent, as in mofl 
other countries, for the ladies to fpoil and disfigure 
their fkins and complexions with paints and waihes s 
but, though lively and witty, they are faid to have a 
nice fenfe of female honour. Both men and women 
make great ufe of fpedtacles; often not fo much to aid 
their fight, as to denote their wifdom and gravity. 
Their drefs, like that of the Spaniards, never ufed tp 
vary, especially among the men ; but of late years, both 
men and women have given much into the French modes. 
The women, when they go abroad on foot, are wont to- 
ufe long veils, which cover their heads, but leave their 
faces bare. 

PORTUGALLICA terra, earth of Portugal ; 
the name of a fine aflringent bole, dug in great plenty 
in the northern part of Portugal. 

PORTULACA, purslane : A genus cf the mo- 
nogynia order, belonging to the dodecandria clafs of 
plants; and in the natural method ranking under the 
13th order, Succulents. The corolla is pentapeta- 
lous; the calyx bifid ; the capfule unilocular, and cut 
round. There are feveral fpecies, but the two follow¬ 
ing are the mofl remarkable. 1. The oleracea, annual, 
or common culinary purflane, rifes with herbaceous, 
low, fucculent, branchy [talks, fix or eight inches high, 
garniilied with wedge-fhaped, thick, fucculent leaves, 
and fmall clofe-fetting flowers. There are two varieties,; 
one with deep green leaves, the other with yellow 
leaves; both of which rife from the fame feed. 2. The 
anacampferos, perennial, or fhrubby cape purflane, rifes 
with a fhrubby branchy (laik, about fix inches high, 
with oval, gibbous, fucculent leaves, and the flalks ter¬ 
minated by fmall chillers of red flower-,. Both thefe plants 
are of a fucculent nature : the firft is an herbaceous an¬ 
nual,for culinary ufes; and the fecond a fhrubby perenni¬ 
al, raifed by the cuiious for variety. They are both exotics 
of a tender quality, of the temperature of greenhoufe or 
flove plants. The common culinary purflane is raifed an¬ 
nually from feed for fummer.ufe, and is a>. excellent in¬ 
gredient 
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Porlumna gredient in dimmer falads, but improper for winter on 
II . account of its cold modi nature. The plant being 
Pofpolite, ten£ j c ,. j mu ^ p, e ra if ec I either on a hot-bed or in a warm 
v border; in which lad it will not fucceed before April 
or May. The ffirubby fort mull be kept in the hat- 
houfe, in pots of a dry foil. 

PORTUMNA, a town of Ii eland, in the county of 
Galway and province of Connaught, is 74 miles from 
Dublin. The callle of Portumna, the feat of the Earl 
of Clanricarde, is at this place, and near it are the ruins 
of an ancient caftle. There is alfo a garrifon for a 
troop of horfe and two companies of foot. The town 
is feated on the river Shannon, where it falls into Lough 
Dreg. The monks of the Ciftertian abbey of Dun- 
brody, in the county of Wexford, had for a long time 
a chapel here, dedicated to St Peter and St Paul; but 
having at length torfaken it, O’Madden, dynaft of the 
country, gave it to the Dominican friars, who, with the 
approbation ot the monks of Dunbrody, ereCted a friary 
here and a church, which they dedicated to the bleffed 
Virgin and the original patron faints; at the fame time 
they built a fteeple, and all other neceflary offices. Pope 
Martin V. granted a bull to confirm their poffeffions, 
dated the 8 h October 1426 ; and on the 23d of Novem¬ 
ber following he granted indulgencies to all who had 
contributed to the building. The walls are dill Dearly 
entire, and (how that the monadery of Portumna was by- 
no means an ignoble itruefure. The ancient choir is 
now the pariffi church. 

POSE, in heraldry, denotes a lion, horfe, or other 
bead, handing hill, with all his four feet on the ground. 
See Hr Hingfhead’s Dejcriptlonof Britain , chap. xvi. 

POSITIVE, a term of lelation oppofed to negative. 
It is alfo ufed in oppofition to relative or abitrary j 
thus we fay, Beauty is no pofitive thing, but depends 
on the different taUes of people. 

Penny e Degree, in grammar, is ti e adjeCtive in- its 
fimple figmfication, without any compa-ri-bn. 

Positive EleRricity. In the Franklinian fyftem all 
bodies fuppofed to contain more than their natural 
quantity of eleCtric matter are faid to be poJttiv.lv elec¬ 
trified ; and thofe from whom fome part of the elec¬ 
tricity is fuppofed to be taken away are faid to be elec¬ 
trified negatively. Thefe two electricities being firft 
produced, one from glafs, the other from amber or ro- 
fin, the former was called vitreous, the other rejinous , 
electricity. 

POSPOLITE, in the military eftablifhment of Po¬ 
land, is the name given to a kind of militia. It is the 
mod numerous and the modufelefs of the Poliffi armies. 
Coxe’s ^ con ^ s r * le § entl 7 at large, who, in cafe of tn- 

Travels. va( ‘ f n, are affembied by a regular fummons from the 

king, with confent of the diet. Every palatinate is 
divided into diftriCts, over each of which proper officers 
are appointed; and every perfon poffeffing free and 
noble tenures is bound to military fervice, either fingly 
or at the head of a certain number of his retainers, ac¬ 
cording to the extent and nature of his poffeffior.s. The 
troops thus affembied are obliged only to ferve lor a 
limited time, and are not under the neceffity of march¬ 
ing beyond the limits of their country. They fubmit 
to no difeipline but fuch as they like themfelves; and 
are very apt to mutiny if detained more than a fortnight 
in the place appointed them to meet in, without mareh- 


ing. The mode of levying and maintaining this army 
is evaCtly fimilar to that praCtifed under the feudal L 
fydem. At prefent, though it is alm-ift totally unfit , ° 
for the purpofes of repelling a foreign enemy, it is yet 
a powerful indrument in the hands of domedic faction : 
for the expedition with which, it is railed under the feu¬ 
dal regulations facilitates the formation of thofe danger¬ 
ous confederacies which fuddenly dart up on the 0 n- 
tefted eleffion of a fovereign, or whenever, the nobles 
are at variance with each other. 

POSSE comitatus, in Eng'.jffilaw.fignifies the power 
of the county, or the aid and affidance of all the knights, 
gentlemen, yeomen,labourers, fervants, apprentices,&c, 
and all others within the county that are above the age 
of 15, except women, ecclefiadical perfons, and fuch as 
are decript and infirm. 

This p.ffie comitatus is to be raifed where a riot is 
committed, a polfeffion kept upon a forcible entry, or 
any force of refeue ufed contrary to the king’s writ, or 
in oppofition to the execution ofjudke; and it is the 
duty of all fheriffs to affid judices of the peace in the 
fuppreffion of riots, &c. and to raife the poffe comitatus,. 
or to charge any number of men for that purpofe. 

POSSESSION, in law, is either aCfual, where a. 
perfon actually enters into lands or tenements defeended 
or conveyed to him; or where lands aie defeended to. 
a perfon, and he has not yet entered into them. A 
long poffeffion is much favoured by the law as an ar¬ 
gument of right even though no deed can be fhown* 
and it is more regarded than an ancient deed without 
poffeffion. 

If he that is out of poffeffion. of land brings an ac¬ 
tion, he mud prove an undeniable title to it; and 
when a perfon would recover any thing of another, it 
is not fufficient to dedroy the title of the perfon, in 
poffeffion without he can prove that his own right is. 
better than his. 

In order to make poffeffion lawful upon an entry,, 
the former podeffor and his fervants are to be removed 
from off the premiffes entered on : but a perfon by leafe 
and reSeafe is in poffeffion without making any entry 
upon the lands. 

Possesion, in Scots law. See Law, Part HI.. 

N° clxii. n, &c. 

Demoniacal Possession. (See Daemon and Demoni¬ 
acs.) In the third volume of the Mancheder Tranfac- 
tions, there is a paper on popular ilhjions or medical de¬ 
monology by Dr Ferriar. Pie informs us in a note,, 
that, on the 13th of June 17 38 , George Lukins of 
Yatton in Somerfetdure was exorcifed in the temple 
church at Bridol, and delivered from the poffeffion of 
feven devils by the efforts of feven clergymen. An 
account of his deliverance was publiffied in feveral of 
the-public papers, authenticated by the Reverend Mr 
Eaderbrook, vicar of the temple church in Bridol.—Dr 
Ferriar gives us the following particulars, extracted from 
this account, which, we fhall here infert. 

“ Lukins was fird attacked by. a kind of epileptic 
fit, when he was going about acting Chridmas plays, 
or mummeries: this he aferibed to a blow given by an 
invifible hand. He was afterwards feized by fits; du¬ 
ring which he declared, with a roaring voice, that he 
was the devil, and lung different fongs in a variety of 
keys. The fits always began and ended with a ftrong 
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1’ofTi f&i n agitation of the right hand. He frequently Uttered 
j. M dreadful execrations during the fits. The whole du- 
«_ ration of Lis diforder was eighteen years. 

“ At length, viz. in June 1788, he declared that he 
was poffefled by feven devils, and could only be freed by 
the prayers (in filh) of feven clergymen. Accord¬ 
ingly the rec'iihte force was fummoned, and the pa¬ 
tient fung, fv/ore, laughed, and barked, and treated 
the company with a ludicrous parody on the Te Deum. 
Ihefe aftoivfhing fymptoms refilled both hymns and 
prayers, till a /mall, faint , voice admonifiied the mini- 
Ue>s to adjure. The fpirits, after fome murmuring, 
yielded to the adjuration, and the happy patient re¬ 
turned thanks for his wonderful cure. It is remarka¬ 
ble that dming this folemri mockery, the fiend fwore 
‘ by his infernal den,’ that he would not quit his patient; 
an oath, I believe, no whereto be found but in the Pil¬ 
grim’s progrefs, from which Lukins probably got it. 

“ Very focn after the firfl relation of this ftory was 
publiihed, aperfon, well acquainted with Lukins, took 
the trouble of undeceiving the public with regard to 
his pretended diforder, in a pla : n, fenfible narrative of 
, his condudh He affercs, that Lukins’s firfl; feizure was 
nothing elfe than a fit of. drunkennefs ; that he always 
foretold his fits, ar.d remained fenfible during their con¬ 
tinuance ; that he frequently faw Lukins in his fits, 
‘ in every one of which, except in finging, he per¬ 
formed not more than moft aflive young people can 
eafily do ; that he was detedled in an impofture with 
refpefl to the clenching of h's hands ; that after money 
had been collected for him, he got very fuddenly well; 
that he never had any fits -while he was at St George's 
Hofpital in London ; nor when vifitors were excluded 
from his lodgings, by defire of the author of the Nar¬ 
rative ; and that he was particularly careful never to 
hurt himfelf by his exertions during the paroxyfm. 

“ Is it for the credit of this philofophlcal age, that 
fo bungling an impofture ihould deceive feven clergy¬ 
men in;o a public aft of exorcifm ? This would not 
have palfed even on the authors of the Malleus Ma- 
Ifuarum ; for they required figns of fupernatural a- 
gency, fuch as the fufpenfion of the pofiefled in the 
.air, without any vifible fupport, or the ufe of different 
languages, unknown to the demoniac in his' natural 
Hate.” 

POSSESSIVE, in grammar, a term applied to pro¬ 
nouns which denote the enjoyment or poffeffion of any 
thing either in particular or in common : as incus, 
*■ mine and tuus, “ thine.” 

POSSESSORY action, in Scots Law. See Lav/, 
n° clxxxiii. 18. 

POSSIBILITY, in law, is defined to be any thing 
that is altogether uncertain, or what may or may not be. 

Possibility, alfo denotes a non-repugnance to ex- 
illing, in any thing that does not any way exift. 

POSSIBLE, is foinetimes oppofed to real exiftence, 
and is underftood of a thing, which, though it aftually 
■does not exift, yet may exift ; as a new liar. 

POSSIDONIA, (anc. geog.) See Poe stum. 

I^OST, a word derived from the Latin poftus, “ fet 
or placed.” It is ufed in feveral different meanings, but 
all of them referring either immediately or remotely to 
.this primitive fenfe of po/tion. Thus the word Puft fig- 
nifie ., 1. A flake or piece of timber Jet upright; .2. A 


ft.-.tion, particularly a military ftation ; 3. An office or Poft. 
employment j 4. An operation in book-keeping ; 5. A ~~ v 
conveyance for letters or difpatches ; 6. A particular 
mode of travelling. 

Post, a flake or piece of timber fet upright. Polls 
are ufed both in building and in fencing ground. In ‘ 
brick-buildings much of the flrength of the fabric de¬ 
pends on the nature of the polls ; as it is through them 
that the feveral parts are fuftained and held together. 

The corner pojls are called the principalp'Jls ; thofe form¬ 
ed into breffumrners between principal pofts for {Length¬ 
ening the carcafe of the houfe are called the prick-po/ls. 

Pofts which are to be fet . in the ground ought to be 
well feafoned and coated to preferve them from rotting ; 
burning the downward end has been recommended as 
an excellent prefervative, but a coating of pitch or 
tar, particularly the late invented coal-tar, can be moft 
fafelymelied upon. For the various ufes to which pofts 
may be applied, and the form and fpecies of them fit¬ 
ted to be employed in each cafe, fee the articles Ar¬ 
chitecture, Joining, Gardening, House, Fence, 

&c. In architefture and fculpture tosts is a teim 
ufed to denote certain ornaments formed after the man- 
ner of rolls or wreathings. 

Post, a ftation, particularly a military ftation.— 

Any place where perfons are fet or placed upon parti¬ 
cular occafions may be termed a pofl ; but the word in 
this view is now chiefly reftrifted to military opera¬ 
tions, and means any place or fituation where foldiers 
are ftationed. Thus the detachments eftablifhed in 
front of the army are termed the out-pojls, the ftations 
on the wings of the army are faid to be the pojls of 
honour, as being the moft confpicuous and moft ex- 
pofed. But in the operations of a campaign, a poft 
properly fignifies any fpot of ground capable of lodging 
foldiers, or any fituation, whether fortified or not, 
where a body of men may make a Hand and engage 
the enemy to advantage. The great advantages of 
good pofts, in carrying on war, as well as the mode 
of fecuring them, are only learned by experience. Bar¬ 
barous nations difdain the choice of pofts, or at leaft 
are contented with fuch as immediately fall in their 
way ; they truft folely or chiefly to flrength and cou¬ 
rage : and hence the fate of a kingdom may be decided 
by the event of a battle. But enlightened and expe¬ 
rienced officers make the choice of pofts a principal 
objedl of attention. The ufe of them is chiefly felt 
in a deienfive war agair.ft an invading enemy ; as by 
carrying on a war of pofts in a country where this can 
be done to advantage, the moft formidable army may¬ 
be fo haralfed and reduced, that all its enterprifes may 
be rendered abortive. Indeed in modern times this is 
fo well underftood, that pitched battles have become 
much more rare than formerly, manoeuvring and fecu- 
ring of pofts being confldered as the moft elfential ob¬ 
jects in the conduct of a campaign ; a change in the art 
of war much to the advantage of humanity ; Ik ill, con- 
duft, and prudence, having thus; obtained the afeen- 
dency over brutal courage and mere bodily flrength. 

In the choice of a poft, the general rules to be attended 
to are, that it be convenient for fending out parties 
to reconnoitre, furprife, cr intercept the enemy; that 
if poffible it have fome natural defence, as a wood, a 
river, or a moral’s, in front or flank, or at leaft that it 
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be difficult of accefs and fufceptible of fpcedy fortifica- 
' " v -* tion; that it be fo fituate as to preferve a communica¬ 

tion with the main army, and have covered places in 
the rear to favour a retreat; that it command a view 
of all the approaches to it, fo that the enemy cannot 
advance unperceived and reft concealed, while the de¬ 
tachment Rationed in the poft are forced to remain un¬ 
der aims; that it be not commanded by any neighbour¬ 
ing heights; and that it be proportioned in extent to 
the number of men who are to occupy and defend it. 
It is not to be expedited that all thefe advantages will 
often be found united ; but thofe pofts ought to be fe- 
lefled which offer the greateft number of them. See 
War, Inch::. 

Post, an office or employment. This ufe of the 
word is probably derived immediately from the idea of 
a military ftation; a poft being ufed to exprefs fuch 
offices or employments as are fuppofed either to ex- 
pofe the holder to attack and oppofition, or to require 
abilities and exertion to fill them. Hence the term 
is ufed only for public offices, and employments under 
the government; and were ftri< 5 t propriety of fpeech al¬ 
ways attended to, pofts would denote thofe ftations only 
in which duty mull be performed. In common lan¬ 
guage, however, ever j public office or appointment, even 
though nominal and finecure, goes under the name of a 

i°ft- 

Post, an operation in book-keeping. Pofting in book¬ 
keeping means fimply the transferring an article to the 
place in which it fhould be put, and arranging each under 
its proper head. It is upon this that the whole theory 
of book-keeping is founded. The Wafte-book, which 
is the groundwork of all fubfequent operations, records 
every tranfaeffion exadtly in the order in which it oc¬ 
curs. From this the feveral articles are polled, or 
transferred into the Journal, which in fact is but a kind 
of fupplementary book to the Wafte-book. From the 
Joarnal they are ported anew into the Ledger; in which 
a feparate place is appropriated for each perfon with 
whom tranfadlions are carried on, and frequently for 
every feparate article about which the bufinefs is con¬ 
cerned. The particular mode according to which fuch 
transferences are made, may vary according to the na¬ 
ture of the trade carried on ; the objedl is the fame in 
all, to plase every article fo as that its operations on the 
general- ftate of the bufinefs may be certainly known 
and diftindPy traced. For a full account of the way 
in which this is done, fee Bo jK-K eeping. 

Post, a conveyance for letters or difpatches. 

In the early periods of fociety, commun ; cation be¬ 
tween the different parts of a country is rare and diffi¬ 
cult, individuals at a dirtance having little inclination 
or opportunity for mutual intercotirfe : when fuch com¬ 
munication is at any time found neceffary, a fpecial roef- 
fenger mull be employed. As order and civilization ad¬ 
vance, occaiioHS of correfpondence multiply. In particu¬ 
lar, the government finds itrequifite frequently to tranf- 
mit orders and laws to every part of the country ; and 
for doing fo he makes ufe ot couriers or meffengers, to 
whom he commits the charge of forwardin g his dif¬ 
patches. But without ftations in the way, vhere tbs's 
couriers can be certain of finding refrelhment for them- 
felves and fupplies cf what may be neceffary for car¬ 
rying them forward, the journey, however urgent and 
important, muft always be retarded, and in many cafes 


altogether flopped. Experience, therefore, Hon point-- 
ed out the neceffity of enfuring fuch accommodation;, 
by erecting upon all the great roads houfes or ftations 
at convenient intervals, where the meffengers might 
flop, as occafion required, and where too, for the 
greater convenience, relays of frefh horfes fhould always 
be in readinefs, to enable them to purfue their journey 
with uninterrupted difpatch. Thefe houfes or ftations 
were with great propriety termed pojls, and the mef- 
fenger who made ufe of them a poft. Though at 
firft, it is probable, the inftitution wa-. intended folely 
for the government and the neceffities of the ftate; yet by 
degrees individuals, feeing the benefit refuhing from it, 
made ufe of the opportunity to carry on their own 
correfpondence; for which they were willing to pay 
an allowance to the government. Thus a port-office, of 
forne kind or other, gradually came to be eflablifhed 
in every civilized country. Without taking notice of 
the different means of carrying on correfpondence faid 
to have been attempted by pigeons, dogs, and other 
animals, we can at leaft trace with certainty the inven¬ 
tion of fomeihing like regular pofts as far back as the 
ancient Perfians. Xenophon affures us, that they 
were invented by Cyrus on his Scythian expedition, 
about 500 years before Chrift ; that the houfes at the 
feveral ftations were fumptuoufly built, and large enough 
to contain a number of men and horfes; and that every 
courier on his arrival was obliged to communicate his 
difpatches to the pollmafter, by whom they were im¬ 
mediately forwarded. From the (hore of the Egean 
feato Sufa the capital, there were, according to Hero¬ 
dotus, in ftages for pofts, each a day's journey diftanl 
fr< m the preceding. 

In what manner pofts were eftablifhed’and conducted 
among the Greeks does not clearly appear; but frorri 
the extended commerce carried on, and the frequent; 
communications enjoyed among the different Hates, there- 
can be no doubt that a regular conveyance, in fome- 
form or other, was eftablifned. 

Though polls were well known among the Romans, 
yet it is difficult to trace with certainty the period of 
their introdudlinn. Some writers carry it back to the- 
times of the republic ; pofts and port-offices, under the 
names of Jhitcres and Jic.t'wnes, having been then, it is 
faid, eftablilhed by the iennte. Whether this was the. 
cafe or not, Suetonius alfures us that Auzuftus infti- 
ftuted pofts a'<jpig all the great roads of the empire. At. 
firft the dispatches were conveyed from poft to poft by¬ 
young men wh ' run on foot, and delivered the difpatch 
to others at the next ftage. By and by Auguftus fub- 
ftituted, in room of thefe, horfes and chariots, both for 
the conveyance of difpatches and the convenience of tra¬ 
velling. Fit’s fucceffors continued the fame eftablifhment; 
to the maintenance of which every fubjedl of the em¬ 
pire was obliged to contribute. Poft-horfes are men¬ 
tioned in the Tbeodorian code tie cur/upublico; but thefe 
were onlv the public horfes appointed to be kept there 
for the uie of the public meffengers, who before this infti¬ 
tution feized any that came in their way. At each port- 
ftation, according to Procopius, 1 O’ horfes. and as many 
poft’li-ons were kept, and the- ufilial- rate of their tra¬ 
velling was from five to eight-ftations a-day. 

It is to be obferved, however, that all thefe eftablifh- 
ments of pofts in ancient times were formed as much, 
if not more, for travelling ftations, than for the mer^ 

c. 




pos r 424 ] p o s 


conveyance of letters and difpatches. This latter ob- 
je£l, it is true, was thereby fecured ; but the epifto- 
lary correfpondence of antiquity was probably at no 
time fo extenfive as to require or maintain poll-offices 
on the footing of modern polls, for the mere convey¬ 
ance of letters. It is in later times only when the exten- 
fion of commerce and diffufion of literature gave acca- 
fion to frequent communication, that thefe eftablifh- 
ments are to be looked for. 

The earlieft inllitution of pojls that occurs in modern 
hiftcry is about the year 807 by the emperor Chat L- 
rtagne; who, having reduced under his dominion Italy,. 
Germany, and a part of Spain, eftablilhed three public 
pofts at the public expence, to carry on the communi¬ 
cation with thefe three provinces. The inllitution of 
polls, however, like many other inftitutions of that em¬ 
peror, dropped at his death,and fora confiderable time 
afterwards no traces of any fuch eftablilhment are to be 
found. We cannot indeed difeover them with certainty 
fooner than 1464, when that reftlefs and fufpicious 
prince Louis XI. eftablilhed pofts in France, that he 
might be the fooner advertifed of all that palled in his 
own or the neighbouring kingdoms. He employed in 
this fervice 230 couriers, who delivered the letters at 
the different ftations, and in the various towns through 
which they paffed in their courfe. Succeeding mo- 
ttarchs created at different t : mes certain offices for the 
exprefs purpofe of fuperintending the pofts; but the 
frequent changes to which thefe offices were expofed, 
prevented for a long time the eftablifhment of any re¬ 
gular fyllem of pofts in that kingdom ; infomitch that 
in 1619 the author of the. life of the duke d’Epernon 
fays the packet or letter-office was rrot yet fet up in 
France. Former eftablilhments, it is probable, were 
folely for the ufe of the court, not for the general good 
of the nation. From France, the inllitution gradually 
fpread through feveral other parts of Europe. In Ger¬ 
many, Lewis Hornig allures us they were firft intro¬ 
duced by Count Taxis, who fettled them at his own 
expence ; in acknowledgment for which the Emperor 
Matthias in 1616 gave as a fief the office of poftmafter 
to him and his defendants. 

In England, the eftablilhment of pofts in Ibme form 
or other appears as early as the reign of Edward III. 
but the notices concerning them are fo vague, that no 
account can be given of them. In the reign of Ed¬ 
ward VI. however, fome fpecies of pofts mull have been 
fet up, as an a£t of parliament paffed in 1548, fixing the 
rate of poft-horfes at one penny pet- mile : The poft- 
horfes here referred to were, it is probable, chiefly for 
travelling, and the carriage of letters or packets only 
an occafional fervice. In 1581, we find in Cambden’s 
Annals mention made of a chief poftmafter for Eng¬ 
land being appointed.—How this office was managed, 
does not clearly appear ; the limited (late of the corre¬ 
fpondence of the country, probably rendered it of tri¬ 
fling confequence. King James I. originally erected a 
poll-office, under the controul of one Matthew de Quefter 
orde l’Equefter,for the conveyance of letters to and from 
foreign parts ; which office was afterwards claimed by 
Lord Stanhope; but was confirmed and continued to 
Wiliam Frizel and Tho. Witherings, by king Charles I. 
in 1632. Previous to this time, it would appear that 
private perfons were in ufe to convey letters to and 
from foreign parts; all fuch interference with ihe poll- 


mailer’s office is therefore exprefsly prohibited. King Poft. 

Charles, in 1635, ereffed a leitcr office for England and - 

Scotland, under the direction of tie above Thomas 
Witherings. The rates of portage then eftablilhed 
were, two-pence for every fingle letter tor a diftance un¬ 
der 80 miles ; four-pence from 80 to 140 miles; fix- 
pence above 140 miles. The allowance to the polt- 
mafters on the road for horles employed in thefe pofts 
was fixed at two-pence halfpenny per mile for every 
fingle horfe. All private inland pofts were difeharged 
at this time ; and in 1637 all private foreign pofts were 
in like manner prohibited. Tne pofts thus ettablifhed, 
however, extended only to a few of the principal roads \ 
and the times of tranfmiffion were notin every cafe fo 
certain as they ought to have been. 

Witherings was fuperfeded fi r abufes in the execu¬ 
tion of his offices in 1640, and they were fequeftrated 
into the hands of Philip B rlamachy, to be exerciied 
under the care and overfight of the king’s principal fe- 
cretary of ftate. On the breaking out of the evil war, 
great confufions and interruptions were neceffarily oc- 
cafioned in the c-nduifl of the letter-office: but it was 
ab'sut that time that the outline of the prefent more 
extended and regular plan feems to have been- concei¬ 
ved by Mr Edmond Prdeaux, who was afterwards ap¬ 
pointed attorney-general to the commonwealth. He 
was chairman of a committee in 1642 for confidering 
the rate of portage to be fet upon inland letters; and 
fome time after was appointed poftmafter by an ordi¬ 
nance of both houfes, of parliament; in the execution 
of which office he firft eftablilhed a weekly conveyance 
of letters into all parts of the nation. In 1653, this 
revenue was. farmed fi.-r L,. 1 o,coo for England, Scot¬ 
land, and Ireland ; and alter the charge of maintaining 
poftmafters, to the amount of L. 7000 per annum, was 
laved to the public. Prideaux’s emoluments being confi¬ 
derable, the common council of London endeavoured to 
ere£t another poll-office in oppofition to his • but they 
were checked by a refolution of the houfe of commons 
declaring that the office of poftmafter is, and ought to 
be, in the foie power and difpofal of the parliament. 

This office was farmed by one Maubey in 1654. In 
1656 a new and regular general poll-office was erefted 
by the authority of die proteflor and his parliament, 
upon nearly the fame model that has been ever fince 
adopted, with the following rates of portage: For 80 
miles diftance, a fingle letter two pence; for a greater 
diftance, not out of England, three-pence ; to Scotland, 
four pence. By an a£t of parliament paffed foon after 
the reiteration in 1660, the regulations fettled in 1656 
were re-eftabliffied, and a general port-office fimiiar to- 
the former, but with fome improvements, was eredled. 

In 1663 the revenue of the poll-office was found to 
produce L. 21,500 annually. In 1-685 was road 0 
over to the king as a branch of his private income, and 
was then eftimated at L. 65,000 per annum. The year 
after the revolution the amount of the poll-office reve¬ 
nue was L. 90,504: 10: 6. At the union the pro¬ 
duce of the Englifli poll-office was dated to be- 
L.toi,foi. In 1711 the former eftablilhments of fe- 
parate poll-offices for England and Scotland were ahn- 
lifhed ; and by the flat. 9 Anne, c. 10. one general pod- 
office, and one poftmafter-general, were eftablilhed for 
the whole united kingdom ; and this poftmafter was em¬ 
powered to ers<fl chief letter-offices at Edinburgh, at 

Dublin, 



P O S [ 425 ] P o s 


Port. Dublin at New Tori, and other proper places in A- 

— - - - merica and the Welt Indies. The rates of poftage 

were alf 1 increafcd .11 this time as follows.—In England, 
for all diltances under 80 miles 3 d. ; above 80 miles 
4 d. From London to Edinburgh 6 d. In Scotland, 
under 50 miles 2 d. ; from 50 to 80 miles 3 d.; above 
80 miles 4d. In Ireland, under 40 miles 2d.; above 
40 miles 4d.—By the above adt all perl'ons, except 
thofe employed by the pollmalter, were llridlly prohi¬ 
bited from conveying letters. That year the grofs 
amount of the p ft office was L 111,561 17s iod. The 
nett amount on a medium, of the three preceding years, 
was, in the printed report of the commiflioners, lor the 
equivalent ftated to be for England, L 62,000, and for 
Scotland L. 2000. In 1754 the grofs revenue of the 
poft-office for Great Britain amounted to L. 210,663, 
in 1764 m L. 281,535, and in 1774 to L. 345,321. 
—The privilege of franking letters hid been enjoyed by 
members of parliament from the firft eredtion of the 
poft-ofEce; the original defign of this exemption was, 
that they might correfpond freely with their conftituents, 
on the bufinefs of the nation. By degrees the pri¬ 
vilege came to be Ihamefully abufed, and was carried fo 
far, that it was not uncommon for thefervantsof members 
of parliament to procure a number of franks for the pur¬ 
pose of felling them ; an abnfe which was eafily pradtifed, 
. as nothing more was required for a letter’s palling free 
than the fubfcription of a member on the cover. To 
reftrain thefe frauds, it was enadted, in 1764, that no 
letter Ihould pafs free unlefs the whole diredtion was of 
the member’s writing, and his fubfcription annexed. 
Even this was found too great a latitude ; and by a new 
regulation in 1784, no letter was permitted to go free 
unlefs the date was marked on the cover in the mem¬ 
ber’s own hand-writing, and the letter put into the poft- 
office the fame day. That year the rates of poftage 
were raifed in the following proportions : an addition of 
X d. for a Angle ftage ; 1 d. from London to Edinburgh; 
x d. for any diftance under, and 2 d. for any diftance 
above, 150 miles. An addition to the revenue of 
L. 120,000 was eftimated to arife from thefe regulations 
and additional rates. In all the ftatements of duties upon 
poftage of letters given in this account, the rates men¬ 
tioned are thofe upon Angle letters, double letters pay 
double, treble letters treble, an ounce weight quadruple 
poftage; all above are charged by the weight in the 
fame proportion. 

About the year 1784, a great improvement was made 
in the mode of conveying the mails, upon a plan ftrft 
fuggefted in 1782 by Mr John Palmer. Diligences 
and ftage coaches, he cbferved, were eftablilhed to every 
town of note in the kingdom ; and he propofed that go¬ 
vernment, inftead of fending the mails in the old mode, 
by a boy on horieback, Ihould contradl with the mafters 
of thefe diligences to carry the mail, along with a guard 
for its protection. This plan, he ffiowed, could not 
fail to enfure much more expeditious conveyance, the 
rate of travelling in diligences being far quicker than 
the rate of the p ft ; and it v.-as eafy to carry it into 
execution with little additional expence, as the coach 
.owners would have a ftrong inducement to contract at 
a cheap rate ;or conveying the mail, on account of the 
additional lecommendatirn to paifengers their carriages 
would thereby acquire in point of fecurity, regularity, 
and difpatch. 

Vol. XV. 


Tho’ government heartily approved of this plan, and t'oft. 
the public at large were fatisAed of its utility; yet, like ' v ~ 
all new fchemes, however beneficial, it met with a ftrong 
oppofition: it was reprefented by a number of the oldeft 
and ableft officers in the poft-office, not only as imprac¬ 
ticable, but dangerous to commerce and the revenue. 
Notwithftanding of this oppofition, however, it was at 
Lift ellablifhed, and gradually extended to many diffe¬ 
rent parts of the kingdom ; and, upon a fair compari- 
fon, it appeared that the revenue was improved, and the 
plan itfelf executed for L. 20,000 per annum lefs than 
the fum nrft eftimated by Mr Palmer. 

The prefent eftablifhment of the general poll office 
for Great Britain, conlifts of two poftmafters-general, a 
fecretary, furveyor, comptroller-general, and upwards of 
150 affiftants and clerks for the head letter office in 
London ; the number of deputy poftmafters and other 
officers through the kingdom is very conAderable, but 
not eafy to afeertain with accuracy, as it mull frequent¬ 
ly vary with the changes made in the eftablifhment of 
country polls. The total expence of this branch of thp 
revenue in 1788 was L. 149,029, 17s. 2d. the grofs 
produce may now be reckoned at L. 650,000. 

The Arft accounts we have of the eftablilhment of a 
poft-office in Scotland reach no farther back than 1635, 
when Charles I. eredted one both for Scotland and 
England. The poll to Scotland by that appointment 
was to run night and day, to go from London to Edin¬ 
burgh and to return in fix days, taking with it all let¬ 
ters intended for any poft-town in or near the road; 
the rate of poftage from London to Edinburgh was 
8 d. for a Angle letter. The expedition with which tile 
poll went from London to Edinburgh at this time, is 
indeed furprifmg, conAdering the nature of the roads ; 
perhaps, however, though the king made the regulation 
that it Ihould go and return in Ax days, the journey 
was not always performed in the fpeciAed time. Du¬ 
ring the government of Cromwell, the public poll con¬ 
veyed letters to Scotland as well as England; the poft¬ 
age from London to Scotland was only 4 d. After the 
Reftoradon, when the poft-office was eredted for Eng¬ 
land, mention is made in the adt of parliament of thp 
conveyance of letters to Scotland; and the poftage t f > 

Berwick is Axed at 3d. For fome time after, however, 
we And no eftablifhment by adt of parliament of an in¬ 
ternal poft in Scotland. In 1662, a poll between Ire¬ 
land and Scotland was ftrft ellablifhed ; and the privy 
council gave Robert Main, who was then poftmafter- 
general for Scotland, an allowance of L. 200 Sterling 
to build a packet-boat for conveying the mail between 
Portpatrick and Donaghade: the poftage to Ireland 
was 6d. In 1669, a poft was ellablifhed to go between 
Edinburgh and Aberdeen twice a-week, and between 
Edinburgh and Invernefs once a-week : the rate of poft. 
age was Axed, for 40 Scots miles 2d. and for every 20 
miles farther an additional penny. Thefe appear to 
have been the only public poll s in Scotland at that time ; 
but as they could not fuffice for the correfpond- 
ence of the country, there mull have been more, ei¬ 
ther under the direction of the poftmafter, or in the 
hands of private perfons; probably there might be of 
both kinds. In 1690, an adt for the fecurity of the 
common poll wgs palfed, fubjedting robbers of the mail 
to capital punilhment. It was not till 1C95 that the 
eftablilhment of the poft-office in ScotlanJ revived the 
3 H fandti n 
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fanftion of parliament: polls were then appointed for all 
parts of Scotland; the rates of pollage were fixed, for any 
place within 50 miles of Edinburgh 2 d, between 50 
and 100 miles 3 d. all places above 100 miles 4d. By 
the fame aft, a weekly packet to Ireland was eftablifh- 
ed, and L. 60 Sterling annually allowed for that fer- 
vice. Though polls were eftablifhed in confequence of 
this aft, yet luch was their mode of travelling, that they 
hardly deferved the name. Thus, for in fiance, the 
perfon who fet out to carry the mail from Edinburgh 
to Aberdeen, in place of flopping at the firft interme¬ 
diate ftage from Edinburgh, and delivering over the 
mail to another, to be carried forward, went on with it 
himfelf the whole journey, refling two nights by the 
way, firft at Dundee, and next at Montrofe. 

In this manner the mail was conveyed thrice a-week 
from Edinburgh to Aberdeen; but between moft parts 
of Scotland the poll went only twice, and between fome 
only once a-week. The poft-boy generally travelled 
on foot. Horfes were but little ufed in the fervice of 
the poll-office. 

At the Union, the Scots poll-office was farmed for 
L. 1194: in 1710, the nett amount for Scotland was 
reckoned to be L. 2000. The epiftolary correfpond- 
ence of Scotland mull have been fmall indeed, when 
even the rates of poftage then eftablilhed proved fo very 
unproductive. This may perhaps, however, be in part 
accounted for, by eonjefturing, that as private polls had 
probably prevailed pretty much before 1695, it was 
long before thefe were entirely fuppreffed, the people 
ftill adhering to their old conveyances, and difficulties 
occurring in ftriftly enforcing the law; the amount of 
the poll-office revenue, therefore, at the two periods 
abovementioned probably exhibits a view of only a part 
of the correfpondence of Scotland. 

In 1711, it has been already mentioned, one general 
poll-office was eftablifhed for the whole united king¬ 
dom ; but the poftmafter-general was authorifed to 
ereft at Edinburgh a chief letter office for Scotland.— 
This was accordingly done, and a poftmafter-general 
for North Britain, with other necsflary officers, appoint¬ 
ed. All the deputy poftmafters in Scotland are under 
his immediate direction, but he himfelf is under the con- 
troul of the poftmafter-general for Great Britain. From 
this head letter office polls were eftablifhed to the dif¬ 
ferent parts of Scotland. 

For many years the poll-boys generally travelled on 
foot, or if on horfeback, without a change of horfes. 
It was not till about 1750 that the mail began to be 
conveyed from ftage to ftage by different poll-boys and 
fre'lh horfes to the principal places in Scotland, and by 
loot runners to the reft. The communication between 
London and Edinburgh was at firft but thrice a-week, 
and fo flow, that the mail from London to Edinburgh 
was upon the road 85 hours, and from Edinburgh to 
London 131 hours. In 1757, upon a reprefentation 
from the royal boroughs, regulations were fallen upon, 
by which the time was fhortened to 82 hours in the one 
cafe, and 85 in the other. By the extenfion of Mr 
Palmer’s plan to Scotland, the time has been Hill far¬ 
ther fhortened to about 60 hours in each cafe. 

The eftablilhment of the Scots poll-office, which has 
been gradually enlarged as the Hate of the country re¬ 
quired, confifts at prelent of a poftmafter-general, fe- 
tretary, felicitcr, and accountant, with a number of 
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other clerks and affiftants for the head office at Edin¬ 
burgh ; under its management are about 180 deputy- 
poftmafters for the different poll-towns through Scot¬ 
land. 

The nett produce of the poll-office for Scotland in 
1733 was L 5399, in 1754 L.8927, in 1757 L. 10,623, 
in 1760 L.xi,942, in 1776 L.31,103. In 1788 the 
grofs produce was L.55,836, the expence L.22,636, 
13 s. 6 d. : in 1793 the grofs amount was about 
L.64,000, the nett produce about L.40,000. 

Petiny-PosT, a poll eftablifhed for the benefit of Lon¬ 
don and other parts adjacent, whereby any letter or 
parcel under 16 ounces weight, or L.io value, is fpee- 
dily and fafely conveyed to and from all places within 
the bills of mortality, or within 10 miles of the city. 
It is managed by particular officers, and receiving houfes 
are eftablilhed in moft of the principal ftreets, for the 
more convenient tranfmiffion of the letters. Some other 
large towns have inftituted fimilar ellablilhments. 

About 20 years ago a penny-poll was fet up in Edin¬ 
burgh by an individual, unconnected with the general 
poll-office. It met with but indifferent encouragement 
for fome years, doubts being entertained as to its punc¬ 
tuality in delivering the letters ; by degrees, however, 
it feemed to be advancing in ellimation, and was more 
frequently employed. About a year ago, the ge¬ 
neral pod-office, in virtue of the aft of parliament pro¬ 
hibiting the conveyance of letters by any but thofe em¬ 
ployed under the poftmafter-general, took the penny- 
poll entirely into its own hands; and at prefent letters 
are tranfmitted from the general poll-office to the diffe¬ 
rent quarters of Edinburgh and the fuburbs, three or 
four times a-day. 

Post, a particular mode of travelling. A perfon is 
faid to travelpojl, in contradiftinftion to common jour¬ 
ney travelling, when, in place of going on during his 
whole journey in the fame vehicle, and with the fame 
horfes, he Hops at different llages, to provide frefh 
horfes or carriages for the fake of greater convenience 
and expedition. As he thus ufes the fame mode of 
travelling that is employed for the common poll, he 
is faid to travel poll, or in poll, i. e. in the manner of a. 
poll. 

In tracing the origin of polls, it has been already re¬ 
marked', that the more ancient ellablilhments of this 
kind were fully as much for travelling Jlations as the 
conveyance of letters. The relays of horfes provided: 
at thefe public llations for the meffengers of the prince,, 
were occafionally, by fpecial licence, allowed to be u.ed 
by other travellers who had fufficient iuterell at court. 
Frequent demands of this nature would fuggell the expe* 
dientof having in readinefs fupplies of frdhhorfes or car¬ 
riages over and above whatth ^public fervice required, to 
be hired out to other travellers on payment of an ade¬ 
quate price. We find, therefore, that in former times the 
poftmafters alone were in ufe to let out horfes for ri¬ 
ding poll, the rates of which were fixed in 1548 by a 
llatute of Edward VI. at one penny per mile. In what 
fituation the (late of the kingdom was with regard to 
travelling poll for more than a century after this pe¬ 
riod, we cannot now certainly difcover ; but in the fta- 
tute re-eftablilhing the poll-office in 1660, it is enafted, 
that none but the pollmafter, his deputies, or affigns, 
fhall furnifh poft-horfes for travellers; with a provifo, 
however, that if he has them not ready in half an hour 
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F«&. after being demanded, the traveller fhall be at liberty 
■'* " to provide himfelf elfewhere. 

The lame prohibition is contained in the adl eftablilh- 
ing the Scots poft-office in 1695, as well as in the fub- 
fequent adl of Queen Anne, eredling the general office 
for the united kingdom. It is doubtful, however, whe 
ther it ever was llridtly enforced. By an explanatory, 
adl of 26 Geo. II. the prohibition is confined to poft 
horfes only, and every perfon declared to be at liberty 
to furnilh carriages of every kind for riding poll. This 
regulation has, in fadl, done away the prohibition, as 
hardly any perfon now thinks of travelling poft except 
in a carriage. 

The rate fixed by the adl 1695, in Scotland, for a 
horfe riding poft, was three pence per Scotch mile. By 
the adl 9 Anne, c. 10. three pence a-rnile without, and 
four-pence a mile with, a guide, was the fum fixed for 
each horfe riding poft. The increafe of commerce, and 
neceflity for a fpeedy communication between different 
parts of the kingdom, have brought the mode of tra¬ 
velling poft fo much into ufe, that upon every great road 
in the kingdom poft-chailes are now in readinefs at pro¬ 
per diftances ; and the convenience of polling is enjoyed 
in Britain to a degree far fuperior to what is to be met 
with in any other country whatever. 

Polling at laft appeared to the legiflature a proper 
objedt of taxation. In 1779 the firft adl was paffed, 
impofing duties on horfes hired either by themfelves or 
to run in carriages travelling poft : the duties were, one 
penny per mile on each horfe if hired by the mile or 
ftage, and one (hilling per day if hired by the day. Eve- 
-ry perfon letting out fuch horfes was alfo obliged to 
take out a licence at five (hillings per annum. Thefe 
duties were next year repealed, and new duties impo¬ 
fed, of one penny per mile on each horfe hired by the 
mile or ftage, and ts. 6d. on each if hired by the day- 
A number of additional regulations were at the fame 
time enadted for fecuring thefe duties. An addition 
of one halfpenny per mile, or three-pence per day, for 
each horfe riding poft, was impofed in 1785, by Stat. 
25 Geo. III. c. 51. The duty is fecured, by obliging 
every letter of horfes to deliver to the perfon hiring 
them a ticket, expreffing the number of horfes hired, 
and either the diftance in miles to be travelled, or that 
the horfes are hired by the day, as the cafe happens to 
be. Thefe tickets mull be delivered to the bar-keeper 
at the firft turnpike through which the traveller paffes ; 
and the turnpike-keeper gives, if demanded, what is 
, termed an exchange ticket, to be produced at the next 
turnpike. The ftamp-office ilfues to the perfon licen- 
fed to let poft-horfes fuch a number of thefe tickets as 
is required, and thefe mull be regularly accounted for 
by the perfon to whom they are iffued. As an effec¬ 
tual check upon his account, the turnpike-keeper is 
obliged to return back to the ftamp-office all the tickets 
he takes up from travellers. Evaftons are by thefe 
means rendered difficult to be praflifed without running 
a great rifk of detedlioni.' In 1787, for the more effec¬ 
tually levying the poft-horfe duties, a-law was paffed, 
authorifing the commiffioners of the ftamp-office to let 
them to farm by public auction, for a fum not lefs than 
the produce in the year ending ill Auguft 1786. 

In the adveitifement publifhed by the commiffioners 
in confequence of this law, previous to the receiving 
pxopbfals for fanning them, the total amount of the 


duty for Great Britain is ftated to have been at the pe- A ft. 
riod above referred to, L. 119,873. The fum fir which 
that duty was farmed in 1794 amounted in all to 
L. 140,030, of which the diftridt of North Britain was 
L. 6000. 

Soon after the tax was impofed, confiderable diffi¬ 
culties were raifed about the meaning of the term pojl- 
ing, and what mode of journeying fhould fubjtdl travel¬ 
lers to duty. The old law, Stat. 9 Anne, c. 10. ex¬ 
plained polling to be “ travelling feveral ftages, and 
changing horfesbut the ads impofmg the polling 
duties exprefsly declare, that “ every horfe hired by 
the mile or ftage fhall be deemed to be hired to travel 
poft, although the perfon hiring the fame doth not go 
feveral ftages upon a poft road, or change lrrfes and 
that “ every horfe hired for a day or lefs period of 
time, is chargeable with the duty of three halfpence^/* 
mile, if the diftance be then afcertained ; and if the dif¬ 
tance be not then afcertained, with is. 6d. each 
horfe.” Horfes hired for any lefs time than two days 
are by thefe ads to be deemed to be hired for a day. 

An adion was brought in 1788, in the court of exche¬ 
quer at Edinburgh, to determine whether feveral dis¬ 
puted cafes fell under the meaning of the ad, and were 
liable to duty; when the following decifions were given ; 

Saddle-horfes both hired and paid by the mile, and 
faddle-horfes hired originally for an excurlion, but af¬ 
terwards paid by the mile, were found liable to duty 
according to the number of miles paid for; carriage- 
horfes, where the carriage is hired and paid for only at 
the ufual rate of outgoing carriages, and no more, whe¬ 
ther the perfon hiring it does or does not return in it, were 
found liable to duty only for the number of miles out; 
but if the carriage be hired and paid for, or adually 
paid for though not originally hired, at the ufual rate of 
carriages employed both to carry out and bring back the 
fame company, the duty was found to be exigible accord¬ 
ing to the number of miles both out and home taken to¬ 
gether. Hackney-coaches in Edinburgh, hired and paid 
for lefs than two miles, were found liable to duty for 
one mile. 

No duty was found to be exigible on faddle-horfes 
hired for a mere excurlion, and paid for accordingly, 
where the diftance neither is nor car. be afcertained , on 
hackney-coaches employed in the llreets for lefs than a 
mile, or for an excurfion or round of vifits merely; and 
on horfes or carriages hired for a journey of three days 
or more, and paid for accordingly, or paid for at the 
rate of three days, though the journey fliould adtually 
be performed iri two full travelling days. The gene¬ 
ral rule of thefe decifions was, that in every cafe, except 
unafcertainable diftance, or journeys exceeding two 
days, the mode of travelling fell under the legal defini¬ 
tion of polling. The only point that may feem doubt¬ 
ful in the judgments here ftated, is that where the duty 
is found chargeable by the number of miles both going 
and returning. Yet as the law exprefsly declares, that 
horfes hired by the mile or ftage are to be deemed poft* 
mg, and as the number of miles for which they are hired 
can only be afcertained by the number paid for, it is 
clear, that where an addition to the outgoing charge is 
made on account of bringing back the perfon hiring 
the carriage, the carriage in that cafe is adtually hired 
and paid for according to the number of miles both out 
and home, and the duty mull fall to be rated accord- 
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f’n.lfrior ing!y. The doubtful points being now fettled by the 
tl above decifion?, the mode of levying the duty in Scot- 
Fnftiire. j an( j ] ias been regulated agreeably to them ever fince the 
mutter was thus determined. 

POSTERIOR, a tei m of relation, iirplyingfomething 
behind, or that comes after, another. In which fenfe it is 
tifed in oppofition to prior and anterior. 

The back and hips are the pcflerior parts of man. 
Ariilotle has given prior and pofterior analytics. A date 
is pofterior to another, when it is later or frelher. 

POSTERN,in fortification, afmall gate, ufually made 
in the angle of the flank of a baftion, or in that of the 
curtain, or near the orillon, defeending into the ditch; 
whereby the garrifon can march in and out, unperceived 
by the enemy, either to relieve the works, or to make 
private fallies, &c. 

The word is alfo ufed in the general for any private 
or back-door. 

POSTHUMOUS a child born after the death of his . 
father, or taken out of the body of a dead mother; from 
whence i: is frequently applied to the works of an au¬ 
thor not publifhed till after his deceafe. 

POSTIL, a name anciently given to a note in the 
margin of the Bible, and afterwards to one in any other 
book pofterior to the text. 

POSTING, among merchants, the putting an account 
forward from one book to another, particularly from the 
journal or wafte-book to the ledger. See Post and 
Book-Keeping. 

POSTLIMINIUM, among the Romans, the return 
of one who had gone to fojourn elfewhere, or had been 
ban Ihed, or taken by an enemy, to his own country or 
date. 

POSTPONING, putting any thing after or behind 
another with regard to time. 

POSTSCRIPT, an article added to a letter or me¬ 
moir, containing fomething learnt or recollected after 
the piece was written. 

POSTULATE, in mathematics, &c. is deferibed 
to be fuch an eafy and felf-evident fuppofition, as needs 
no explication or illuftration to render it intelligible ; 
as that a right line may be drawn from one point to an¬ 
other. 

POSTURE, in painting and fculpture, the fitua- 
tion of a figure with regard to the eye, and of the fe- 
veral principal members thereof with regard to one an¬ 
other, whereby its adlion is expreffed. A confider- 
able part of the art of a painter confifts in adjufting 
the poftures, in giving the noil agreeable ones to 
his figures, in accommodating them to the characters 
of the refpedtive figures, and tBe part each has in the 
aCfion, and in conducting and in purfuing them through¬ 
out. 

Poftures are either natural or artificial. 

Natural poftures are fuch as nature feems to have had 
a view to in the mecbanilm of the body, or rather fuch 
as the ordinary aClions and occafions of life lead us to 
exhibit while young, and while the joints, muicles, liga¬ 
ments, &c. are flexible. 

Artificial poftures, are thofe which fome extraordinary 
views or ftudies occafion us to learn; as thofe of dancing, 
fencing, &c. Such alfo are thofe of our balance, and 
pofture matters. 

A painter would be ftrangely puzzled with the figure 
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of Clark (a late famous pofture-mafter in London) in Potamoge. 
a hiftory-piece. This man, we are told in the Phil. ton 
Tranf. had fuch an abfolute command of his mufcles, j,Jt 
&c. that he could disjoint almoft his whole body; fo l-> 

that he impofed on the great furgeon Mullens, who 
looked upon him as in fuch a mifera >le condition, he 
would not undertake his cure. Though a well-made 
man, he would appear with all the deformities imagina¬ 
ble; hunch-backed, pot-bellied, fharp-breafted, &c. 

He disjointed his arms, fhoulders, legs, and thighs; and 
rendered himfelf fuch an objeCt of pity, that he has fre¬ 
quently extorted money, in quality of a cripple, from the 
fame company in which he had the minute before been- 
in quality of a comrade. He would make his bias Hand 
a confiderable way out from his loins, and fo high as to 
invade the place of his back. Yet his f.ice was the moll 
changeable part about him, and Ihowed more poftures 
than all the reft. 

POTAMOGETON, pond-weed: A genus of the 
tetragynia order, belonging to the tetrandria cl fs of 
plants; and in the natural method ranking under the 
15th order, Inundata . There is no calyx; but four 
petals ; no ftyle, and four feeds. There are 12 fpecies, 
all of them floating vegetables on the furfaces« f ftagnant 
waters, affording an agreeable fhade to fifb, and food to 
cattle. 

POTAMON or Potamo, was a philofopher of 
Alexandria. He kept a middle courfe between the 
fcepticifm of the Pyrrhonians and the prefumption of 
the dogmatifts; but attached himfelf to none of the 
fchools of philofophy of his time. He was the firft 
projedlor of the Ecledtic fedt ; for though that mode of 
philofophifing had been pretty common before, he was 
tire firft that attempted to inftitute a new fedt on this 
principle. “ Diogenes Laertius relates, that not long Enfield’s 
before he wrote his Lives of the Philofophers, an Eclec Hiftory of 
tic fed!, cxkikti **' ns superis, had been introduced by Po- Philofo- 
tamo of Alexandria, who felected tenets from every P^y. 
former fedt. He the 1 proceeds to quote a few particu¬ 
lars of his fyftem from his Ecledtic inftitutes, refpedting: 
the principles of reafming, and certain general topics 
of philofophical inquiry; from which nothing further 
can be learned, than that Potamo endeavoured to recon¬ 
cile the precepts of Plato with thofe of other mafters. 

As nothing remains concerning this philofopher befides 
the brief account juft referred to in Laertius, an obfeure 
paflaee in Suidas, and another ftill more obfeure in 
Porphyry ; it is probable that his attempt to inftitute a 
fchool upon the Ecledtic plan proved unfuccefsful. 

The time when Potamo flourilhed is uncertain. Suidas 
places him under Auguftus; but it is more probable, 
from the account of Laertius, that he began his under¬ 
taking about the clofe ot the fecond century.” 

POTASH, the lixivio^us afhes of certain vegetables, 
ufed in making of glais, foap, &c. See Glass, Soap, &r. 

The method ot making potafh is diredled by Ur t 
Shaw as follows. Burn a quantity of billet-wood to iy r Shaw’s 
grey allies; and taking feveral pounds of thefe alhes, method 
boil them in water, fo as to make a very ftrong lixivium, of making 
or ley. Let this ley be ftrained through a coarfe linen P 01 *^ 1 ' 
cloth, to keep one any black parts of the half-burnt 
wood that might happen to remain in the alhes ; then 
evaporate this ftrained lye in an iron-pan over a quick 
fire almoll to drynefsthen taking out the matter re¬ 
maining 
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PoUfh. rnaintng at the bottom, and putting it into an iron 

v v - crucible, fet it in a flrong fire till the matter is melted, 

and then immediately pour it out upon an iron plate, 
where it foon cools, and appears in the form of a folid 
♦See lump of pot-afh *. Much after this manner is pot-afh 
pEARt- made in the large way of bufinels, for the fervice of the 
Tranffoap-boiler, glais-maker, fuller, &c. but according to 
tionnof the difference of the wood, or combultible matter em- 
Royal irifh ployed, with the manner of turning it, and c inducing 
Academy, the procefs, different kinds of potafh are prepared. 
1789, art. There are certain faline plants that yield this potafh to 
x. Chi's g rea t advantage, as particularly the plant kali; there 
ciencc. ar£ Qjjjgj.g t ] )at a ff orc j ; t j n l e fs plenty, and of an inferior 
quality, as bean-ftalks, &c. but in general, ail vegetable 
fubjefts afford it of one kind or other, and may moft 
of them be made to yield it tolerably perfect after the 
manner of the procefs already laid uown, even the lop¬ 
pings, roots, and refufe parts of ordinary trees, vine 
clippings, &c. The fixed l'alts ,of all vegetables except¬ 
ing the kali and marine plants, when reduced to abfo- 
lute purity, or entirely feparated from the other prin¬ 
ciples, appear to be one and the fame thing : whence it 
fhould feem, fays Dr Shaw, that by a fuitable manage¬ 
ment, good faleable potafh might be made in all places 
where vegetable matters abound. For if by examining 
Ruffia (a) potafh, f r example, we find that its fupeii- 
or excellence depends upon its being clear of earth, or 
upon its containing a large proportion of oil, or re¬ 
fined fait, thefe advantages may, by properly regulating 
the operation, be given to Englifh potafhes, fo as per¬ 
haps to render the latter as good as the former : but 
where the potafh of any remarkable faline vegetable is 
to be imitated, that of the kali, for example, the Dodtor 
recommends a prudent fprinkling of the fubjedt w th 
fait, or fea-water, in the burning; and by thefe ways, 
properly diverfified, any principle that is naturally want¬ 
ing might be artificially introduced fo as to perfedt the 
a art of potafh. 

Account of About 40 years ago, or upwards, Mr Stephens, en- 
Mr See- couraged by the Society of Arts, See. and by a parlia- 
nufadture*" mental 7 grant of 30001. eftablilhed a manufadture of 
potafh in North America, which produced fuch as was 
fo perfedtly good as to anfwer in bleaching and other 
ufes the purpofes of pearl-ajh ; and which at the fame 
time afforded a very large produce. But the very great 
heat which his procefs required, occafioned the dettruc- 
tion of a very extenfive apparatus; and other circum- 
ftances concurred to difappoint the hopes and check the 
fpirit of the proprietors. The manufadture was, how- 
^ ever, afterwards undertaken and profecuted by others. 
CCCCXV Mr Stephens’s apparatus was as follows: Fig. 1. A is 
the bed of the kiln, which flies off about four feet hy 


two from the grate, more or lefs according to the fize ; 

C is the afh-hole, 2 ' or 3 feet deep. Fig. 2. B repre- 
fents quadrangular bars of iron, with their oppolite of hit ap . 
angles placed upwards and downwards, not above an paratus, 
inch afunder. Fig. 3. A, B, and C, are three fteepers 
five feet deep, and of any width from four to eight feet 
fquare, of the beft white pine or Cyprus plank, with 
fquare joints and flrong oak framer, placed each over a 
receiver, with a cock to let off the lye, and a vent juft 
beneath the furface oi the grating. E repretents three 
receivers, Handing each under, and projedting rut, from 
its deeper. They mull be made of the beft fluff, care¬ 
fully put together, and laid in tough clay well rammed 
within the ground, their tops being level with the fur- 
face: they need net be fo large as the fteepers by fix, 
eight, or twelve inches. Fig. 4. E reprefi nts a falfe 
bottom or lattice of boards, eight in hes deep and five 
fquare, with a hole in the under edge of every partition 
for the lye to pafs, into the fteeper. Fig. 5. A is the 
velfel over the furnace in which the lye and afhes are- 
mixed ; B is a hole or funnel a few inches from the back 
of the furnace, with an iron f cket to let the pipe 
through the hinder part of the arch, to reach down, 
within two inches of the floor of the furnace. C is a 
cafl iron cauldron for boiling the lye to drynefs when 
pearl-afh is made. D is a veffel whence the liquor is let 
into the cauldron as it evaporates. The mortar for 
building the furnace fhould be made of loam 7 the a clx 
fhtuld be 18 inches thick, and the floor fhould be laid 
with tiles on a layer of fand an inch thick, wish neat 
joints. 4 

Mr Stephens’s procefs, both with and without the Proctfs 
kiln, was as follow’s. Cut timber, felled at any fealon, into without 
lengths of about eight feet; lay from three to ten of them u fi”S a 
lengthwife in a heap upon dry ground, and fill the vacan- 
cies between with fmaller wood : the fooner it is burnt 
after fe ling, the better. Set fire to it by laying embers 
on the bottom logs at each end ; and for burni g the 
brufh and lappings, with other fmaller woods, lay them 
lengthwife on the ground, top to top, lapping over a lit¬ 
tle, with the butt ends outwards, and as dole as a fag¬ 
got ; laying the large woods on top till the heap is full 
four feet high , the length of the brulh fet againft each 
other making che breadth of the heap. As to the 
choice of the timber, old hollow trees, if not dead, are 
beft : pine, Cyprus, and cedar, are to be totally rejected. 

As foon as the pile is burnt down, rake fuch afhes as 
lie round the outfide a little in towards the middle ; add- 
no frefh fuel, nor throw on any brands. Let the afhes 
lie without ftirring till you van juft bear your hand in 
them ; then carry them to a houfe, or under a fhed, on 
a plank floor raifed a little from the earth and well 

jointed; 


(a) According to Sir Peter Warren, the beft woods for making Ruflia potafh are, oak, afh, poplar, hiccory, 
elm, hazle, and beech. They mull be cut in November, December, January, and February, fplit and flacked to 
dry. After 12 months in warm open weather, it muft be burnt on a brick hearth by a flow fire in a kiln, or clofe 
place; the afhes muft be fifted through two fieves, one finer than the other, and then put up in brick 
troughs or wooden backs, covered with rain or river water, and muft remain well marfbed and incorpo- 
fated five months. Brick furnaces fhaped like bakers ovens muft be heated with a flrong fire of oak or 
afh, burning night and day; the prep 1 red afhes muff be gradually thrown on the fire, when they will run. 
into metal like lead : the fire mull net go out till the furnace is nigh filled with potafhes. The afhes muft 
then be broken to be taken out, but the larger the pieces the better ; they muff be preferved from the air ias 
tight calks, the large pieces by themfelves,and the duff by itfelf. 
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jointed ; there wet them till brought nearly to the con¬ 
fidence of mortar in the fird mixture of lime and land, 
and ram them in a heap, in which they mud lie full 20 
days, or fome months if you pleafe; obferving to be 
more fparing of water in winter, and ramming them 
clofer, and fometimes wetting the top that it may never 
grow quite dry. 

Wood may alfo be burnt in a kiln, as fig. 1 and 2 ; 
and then it mud be cut into fuch lengths as may be 
mod convenient for carriage, and bed fuit the fize of 
the kiln. The mouth of the alh-hole mud be clofe 
dopped by daubing the joints of the lid with loam, or 
throwing a bank of fand or earth againd it: keep the 
bed of the kiln filled with wood up to the furface, but 
not above it, and let it burn inceffantly till the alhes rife 
within fix or eight inches of the grate. Draw them 
out whild red-hot, and in that date fprinkle them with 
lye, from four to fix carafls weight; weigh a fmall vial 
which holds about four ounces very exadly ; then fill it 
with water and weigh that alfo: divide the weight of 
water into equal parts till you come to T t-j of the whole, 
which is called a caratt, - S ' T two carafts, &c. until you 
have a weight equal to j of the whole water, which is 
called 32 cara&s : all which fmall weights, together 
with one equal to the phial filled with water, are to be 
kept for weighing the lye in the faid phial till they are 
made damp ; then ram them as before in a heap, but fe¬ 
parate from the afhes made as above. N. B. By kiln¬ 
burning a dronger lye may be more certainly pro¬ 
cured than by the other way, where rain may chance 
to fall on the allies before they can be removed. 

The afhes thus prepared are to be put in vats or 
Beepers fig. 3, with a falfe latticed bottom as fig. 4; 
fird putting coarfe wheat or rye draw about a foot thick 
on the lattice or grating ; on which put afhes to with¬ 
in four or five inches of the top, ramming them all the 
way up, efpecially at the fides, with a fmall light ram¬ 
mer, as tight as you can, without burding the vat. 
Form on the top of the deeper a hollow bafon in the 
afhes four or five inches deep, leaving the afhes four or 
five inches thick on the fides, by railing a fmall bank 
round the fides, fo that the liquor may not overflow the 
edges of the alhes at top : keep this bafon condantly 
filled with foft water in the deeper A, until the afhes 
will imbibe no more, which will be in 24 hours or more, 
according as it is rammed ; then turn the cock, and let 
off what fhall be foaked through into the receiver or 
lower chamber of the deeper, and no more ; for if the 
feveral runnings are not kept feparate, the lye will not 
be brought to its due drength. Follow that deeper 
with frefii water on the fame afhes for feveral other 
runnings, which will each come off in a few .days, till 
the liquor has neither fmell nor tadc; then heave out 
the afhes, and charge the deeper afredi. 

Upon drawing off the fird running from the deep¬ 
er A, fig. 3. fill the deeper B with afhes as before, and 
put into its hollow at the top the lye fo fird run off, 
and the fmaller or half lyes alfo, till full, and draw off 
as dire&ed for the deeper A : if this weighs 18 caradts 
or more, pump it into the cydern F as fit for ufe; if it 
be fhort of that, pafs it off as half lye to the deeper C, 
and through frefh afhes till drong enough. With kiln- 
allies only, from water palling through the fird deeper, 
it will be drong enough for the cidem, if the afhes are 
well prepared. If your water be hard, let it Band twe 


or three days expofed to the air and fun in a fliallow Potafb. 
back, and it will be foft. When you ufe kiln-afhes v 
with others, lay them at bottom. 

The lye mud be conveyed from the cidern F, as it 
is wanted to the veffel A fig. 5 ; where with every gal¬ 
lon of proof lye mix three ounces of fine, light, wood 
alhes ; and to the lye that is j over-proof put fix ounces 
of afhes ; and if j- over-proof 12 ounces, increafing or 
leffening according to the drength of the lye. 

For evaporating the lye and melting the fait, heat a 
furnace till you bring it very near a white heat, of 
which the fide-doors being red-hot is a mark. This 
will take 48 hours or more, if the furnace be quite cold ; 
when thoroughly hot, a little fuel keeps it lb. Then, 
through the cock of the veffel A, pafs the mixture by 
the funnel B into the furnace, not fo as to reach much 
beyond the middle of the door, before it changes from 
dark to bright red, letting the heat prevail towards 
front or back as you fee neceffary. When the mafs be¬ 
gins to gather about the flues or in heaps, run in no 
more till the furnace is cleared by driving the fire back¬ 
ward. You mud have two funnels, one foon choaking : 
in an hour or lefs will iffue out a red hot dream of 
melted fait, which is potafh, to be broken to pieces as 
foon as cold, and packed in tight clofe calks, being 
in no refpedf inferior to the bed foreign alh what¬ 
ever. (, 

The bed potafh is made from barilla, and comes from Spaniih 
Spain. The plants from which it is procured are found 
in great plenty about Carthagena, where they are indi- be ’ 
genous, and may be colie died in a fwamp called Almojar 
ead of that place; the Sayones barilla is the bed. They 
are found, beddes all along that coad, on the borders 
of the Mediterranean for 60 leagues in length and 8 in 
breadth. About 150,000 quintals of it are annually 
exported from Spain. It produces a revenue of 25,5001. 
a year; each quintal paying a duty of 17 reals: yet 
Don Bernardo de Ulloa, A. D. 1740, fays it was farm¬ 
ed at L. 1822, 4 s. 3d. M. Macdonnell has brought the 
manufacture of potafh to its prefent perfection in Spain; 
but its exportation is materially injured hy the heavy 
tax on it. See Townlhend’s Travels, vol. iii. p. 131. 

See alfo Barilla, Kelp, and Fucus. f 

In the 70th volume of the Philofophical Tranfadtions Dr Per- 
we have an account of a method of procuring this fait aci 
from the putrid water which runs from dunghills. The ^^ t n ° 
procefs is very eafy, confiding only in fimple evapora- potafh. 
tion of the fluid, and calcining the impure fait till mod 
of the foulnefs is burnt out. From 24 wine-pipes full 
of this muck-water were obtained ijcwt. 1 q. 12 lb. of 
faleable potafh, valued at 42 s. per cwt; the expence 
of manufacturing them being only valued at 4I. 9 s, 

The potalh thus made is of a greyifh white appear¬ 
ance ; deliquefces a little in moid air; but if kept in a 
dry room, near the fire, acquires a powdery furface. It 
is hard and of a fpongy texture when broken, with ma¬ 
ny fmall crydals in its fubdance. The colour of its in¬ 
ternal parts is dufky and variegated. To the tade it is 
acrid, faline, and l’ulphureous. It emits no fmell of vo¬ 
latile alkali, either in a folid form, diffolved, or when 
added to lime-water; neither does it communicate the 
fapphirc-colour to a folution of blue vitriol. Silver is. 
quickly tinged black by it ; a proof that it contains 
much phlogidon. Ten grains of this potafh required 
11 drops of the weak fpirit of vitriol to feparate it. 

The 
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F«tafli. The like quantity of fait of tartar required 24 drops: 

* v a drong effervefcence occurred in both mixtures; and a 
fulphureous vapour exhaled from the former. A tea 
fpoonful of the fyrup of violets diluted with an ounce 
of water was changed into a bright green colour by 
five grains of the fait of tartar; but ten grains of this 
potafh were necefl'ary to produce the fame hue in a limi- 
lar mixture. Half an ounce of the fait diffolved entire¬ 
ly in half a pint of hot water; but when the liquor was 
cold, a large purple fediment fublided to the bottom ; 
and it was found that this fediment amounted to about 
two-thirds of the whole quantity of afhes uied. 

Dr Percival, the author of this paper, concludes with 
obferving, that this potafh is a true fixed vegetable al¬ 
kali, produced by putrefaction ; that the quantity of 
alkali contained in it may be edimated at one-third of 
its weight, whereas the white Mufcovy afhes are faid to 
yield only one-eighth part; that no quicklime appears 
to be contained in this potafh, for a folution of it pour¬ 
ed from its fediment remained clear though long ex- 
pofed to the air: that it would be worth trying, whe¬ 
ther the large purple fediment, which fubfides when 
this potafh is lixiviated, might not be applied to the 
manufacture of Pruffian blue, or ufed in the manner 
recommended by Macquer for dyeing wool and filks ; 
and that this manufacture will furnifh the farmer for 
top-drefling for his garden and land, of great fertilizing 
g powers. See Phil. Tranf Vol. LXX. p. 345. 

Other at- Thefe are the proceffes mod effentially different from 
tempts. one another which have appeared concerning the ma¬ 
nufacture of this ufeful fait. Some indeed have attempt¬ 
ed to compofe it on the fnppofition that alkali confifted 
of an earth combined in a peculiar manner with a cer¬ 
tain acid. But the little fuccefs of all thefe attempts 
fhow that they have been built on a falfe principle. 
The only method of producing alkaline falts originally 
is from the afhes of vegetables; and the vegetable fub- 
ftances which yield the larged quantity of them are tar¬ 
tar and marine plants. From the former the pured and 
dronged vegetable alkali is obtained, and from the lat¬ 
ter the mineral alkali. From other vegetables, as fern, 
broom, bean-dalks, &c. an alkaline fait is produced, but 
fo impure, and in fuch fmall quantity, that no manufac¬ 
ture of it can be edablifhed with any reafonable expeCta- 
. tions of profit. 

On extract- Dr Watfon (the prefent bilhop of Landaff) fuggeds, 
ir ts I- that the invedigation of a method of extracting its alka- 
kaline part l| ne part from rock-falt would be a mod ferviceable dif- 
felt" r ° clt ' c °very. We have inexhaudible mines of rock fait in 
this country, which (he obferves) the proprietors can 
afford at ten (hillings a ton. A ton of rock fait con¬ 
tains about half a ton of mineral alkali, which is for 
mod purpofes far preferable to potafli. To thofe who 
have leifure to attempt fuch a difeovery he gives the 
following hint: whether the alkaline part of rock-falt 
may not be obtained by calcining it in conjunction with 
charcoal in open fires ? His reafon for this conjecture 
is founded upon the following experiment: upon burn¬ 
ing fea-wreck to a black coal and dopping the procefs 
at that point, he has obtained great plenty of common 
fait, but no mineral alkali from the black afhes: though, 
we are certain, that when the black allies are thorough¬ 
ly calcined, or reduced to white afhes, mineral alkali- 
may be obtained from them. This makes it probable, 
that the common fait contained in. the black afhes of 

4 


fea-wreck is decompofed, and changed into a mineral Potato, 
alkali, during the burning of the black afhes. There ' 
are reafons to fuppofe, that the cinder of pit-coal would 
anfwer the purpofe better than charcoal. Chan. Ejf. 
vol. i. p. 136, See. 

The potalhes of different countries vary much in Dr y ome ’ s 
quality ; and the experiments of Dr Home, in his trea- experi- 
tife on Bleaching, feem to fet forth their different pro- mepts on 
perties in the cleared point of view. The different die pot- 
kinJs tried by him were,’ a j\ <;5 

Blue pearl-ajhes. Thefe appear to be a pure al- 
kaline fait, mixed with a fmall quantity of vitriolated. 
tartar and earth. Half a pound of this, filtered and 
evaporated, yielded 5^ ounces of pure fait.—Here, 
however, we mud obferve, that though the quantity was- 
fo far diminifhed by this operation, yet we are not to 
imagine that the whole of this diminution was owing to 
impurities; for all falts are dedroyed iu fome meafurc 
by folution in water and exficcation. 

2. White pearl-apes are nearly of the fame quality 
with the former; half a pound of them giving five 
ounces and feven drams of pure fait, with fome vitriola¬ 
ted tartar and earth. 

3. RuJJia or Mufcovy apes have very much the ap¬ 
pearance of flacked lime, and are, like it, friable betwixt 
the fingers. They adhere to the tongue ; and their al¬ 
kaline tade foon goes away, leaving in the mouth a 
drong tade of lime. Some fmall bits of charcoal are 
obfervable in their compofition,and they never turn moift 
in the air. Half a pound of the fait lixiviated with 
water and evaporated, gave only 10 drams 15 grains of 
very caudic fait. Thefe confid therefore of a fmall 
quantity of alkaline fait united with a large quantity, of 
lime. 

4. C,apub-afloes are of the colour of iron done, and. 
extremely hard, with many fhining particles of charcoal 
in them. They have a faline tade, with a confiderable 
degree of pungency; feel gritty in the mouth when' 
broke in pieces by the teeth ; and will diffolve in water. 

To extradt the pure fait, half a pound of the afhes were 
boiled in a pint of water ; then that water poured off, 
and half a pint put on the afhes again; and fo on, till 
the afhes taded no more fait. This boiling took 24 
hours, and the lad water that came off had a flrong 
tade of fulphur, and was blackifh. A piece of filver 
put in the decodtion was in a few minutes turned al- 
mod black ; but though the decodtion was evaporated 
confideiably, it did not turn filver black more fpeedily 
than before. The whole, when totally evaporated, 
yielded only 10 drams of a brown fait having a drong 
caudic alkaline tade.. Some Cafhub-afhes powdered,, 
and often wafhed in water fo that the falts were all car¬ 
ried off, were infufed in water. After danding fome 
time, there was a weak lime-water, with foinething of 
a faline tade, but no pellicle. Some of this refiduum 
was put into a reverberatory furnace for two hours; 
after which it afforded good lime-water. Cafhub-afhes 
then appear to contain, an earth half vitrified,, fome 
lime, alkaline falts, and a quantity of fulpbur. 

5. Marcoft-apes, are of a paler colour than the for¬ 
mer, with fome fmall pieces of charcoal in their compo- 
fition. They have a drong faline tade ; and fo great 
pungency, that they cannot be held long in the mouth. 

Half a pound diffolved in water, filtered and evapora¬ 
ted, yielded 1 1 drams one fcruple and two grains of al- 

kaline: 
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kaline refiduum. The decodtion blackened filver, but 
not fo ftrongly as the former; and by evaporation it 
quickly loft that quality. 

Our author next proceeds to confider the probabi¬ 
lity of manufacturing thefe afhes in Britain. On 

which fubjedt he has the following obfervations.- 

“ The blue and white pearl afhes we have difcovered 
to be pure alkaline falts, without any confiderable mix¬ 
ture of heterogeneous bodies. Their purity {hows the 
lixive to have been drained through fome clofe fub- 
ftance, fuch as linen or flannel. The blue afhes fhow 
by their colour that they have fuftained the mod fire. 
But both of them are fo much alike, that the one may 
be fubftituted for the other; and therefore we fhall con* 
fider them in one view. 

“ Every one knows that alkaline falts, fuch as thefe, 
are got from all plants except the alkalefcent, and from 
all trees except the moft refinous, which afford them 
in very fmall quantity. Thefe plants or trees, when 
found, are pulled or felled in the fpring, dried, and 
burnt to afhes. By the affufion of warm water the 
falts are diffolved, and, by draining, feparated from the 
earth along with the water. This faline liquor, which 
is called a lixive, is evaporated over a fire; and what 
remains is an alkaline fait of the fame kind with the 
pearl-afhes. 

“ I was informed by a fkilful bleacher in Ireland, 
that he pradtifed a more expeditious way of extradting 
the falts. He bought the afhes of different vegetables 
from the commonalty for 9 s. a bufhel. From thefe a 
very ftrong lye was made, into which dry ftraw was 
dipped until it fucked up all the lye. This ftraw was 
afterwards dried and burnt, and gave him falts which 
he fhowed m*e, almoft as good and pure as the pearl- 
afties. This method I have feveral times tried ; but 
could never burn the ftraw to white afhes, the falts di- 
minifhmg the inflammability of the ftraw. It is a very 
expeditious method if it can be pradtifed. But I can 
fee no occafion for bringing the lye into a folid form, 
as the falts muft again be diffolved in water before they 
can be ufed. The ftrength of the lye can eafily be 
determined by the hydroftatical balance. 

“ Though I make no queftion, that the quantity of 
fait, in plants of the fame fpecies, will vary in different 
foils and climates ; yet it would be of advantage to 
have the proportion afcertained in general. Some trials 
of this kind I have made. 

“ Two pounds of fern which had been pulled Au- 
guft 16. were dried, and burnt to white afhes. Thefe 
weighed 7 dr. and tafted very fait. When lixiviated, 
{trained, and evaporaced, they gave me 49 gr. of fait, 
about the eighth part of the afhes. If the fern had 
been pulled in April, it would have afforded more fait. 
Why then fhould we not prepare falts from this vege¬ 
table ? There is more of it growing on our hills than 
would ferve all our bleachfields. The Irifh make great 
ufe of it. 

“ From 11 oz. of tobacco-afhes I had 1 oz. of fait. 
Two ounces of peat-afhes afforded half a drachm of 


fait. Nettles, I am informed, afford much fait. Furz Potafli. 
and broom, natives of this country, are very fit for this ' " 

purpofe. 

“ But the kelp, as it grows in fuch plenty along our 
fhore, and contains more fait than any other vegetable 
I know, would be the moft proper, were it not for a 
mixture of fome fubftance that renders it unfit for 
bleaching, at leaft of fine cloths, after they have ob¬ 
tained a tolerable degree of whitenefs. It is obfei ved 
by bleachers, that, in thefe circumftances, it leaves a 
great yellownefs in the linen. As thefe afhes are much 
ufed in Ireland, and as it is not uncommon to bleach 
coarfe cloths with them in Scotland, a difquifition into 
their nature, and fome attempts to purify them, may 
not be improper. There are no afhes fold fo cheap as 
thefe; for the beft gives but 2 1. the 2000 weight (b). 

They may, therefore, allow of more labour to be ex¬ 
pended on them, and come cheaper at long-run than 
the foreign falts. 

“ I dried fome fea-ware, and burnt it, though I 
found that laft operation very difficult. When I had 
kept it fufed in the fire for two hours, it weighed 
31 oz. I poured on the afhes an Englifh pint and a 
half of cold water, that I might have as little of the 
fulphur as poffible. This lye, after it had flood for 
fome hours, was poured off clear, and had but a flight 
tendency to a green colour. I made a fecond infufion 
with milk-warm water, and poured it off from the fedi- 
mertt, This had a darker colour than the former ; was 
kept feparated from it, and evaporated by itfelf. There 
was a third infufion made ; but having no fait tafte, it 
was thrown away. The fecond infufion feemed to con¬ 
tain more fulphur than the firft; and a piece of white 
linen kept in it half an hour, while it was boiling, was 
tinged yellow, and could not be wafhed white again. 

The earthy part remaining, weighed, when well dried, 

1 oz. 2 dr. The faline decodtion evaporated by de¬ 
grees, and fet at different times in a cellar to cryftal- 
lize, afforded me 5 dr. 46 gr. The liquor, when en¬ 
tirely evaporated, left 4^ dr. of a yellow fait, which ap¬ 
peared to be a ftrong alkaline. The falts which cry- 
ftallized feemed to be moftly fea-falt, with a confider¬ 
able quantity of fulphur, and fome alkaline fait. There 
appeared no figns of the bittern in thefe falts, as their 
fo’ution did not turn turbid with the oil of tartar. 

Nor is any of the bittern to be expedted in kelp afhes, 
although it probably is to be found in the recent vege¬ 
table ; becaufe the alkaline falts formed by the fire muft 
have changed it into a neutral. The lye made warm 
with water, being evaporated, left 4 dr. of a black bit¬ 
ter fait, which, from its quantity of fulphur, appeared 
unfit for bleaching. Thefe afhes, then, feem to be a 
ccmpofition of fomewhat lefs than the fourth of ful¬ 
phur, the fame quantity of fea-falt, about a fourth of 
kaline fait, and fomewhat more than a fourth of earth. 

1 he alkaline fait contained in kelp-afhes amounts to 
one penny a pound. This cheapnefs makes it worth 
our pains to beftow fome labour on them. 

“ If the bad effedts in bleaching with kelp-afbes arife 

from 


(b) “ Since this treat'fe was written, however, the price of kelp has been advanced to 7 I. or upwards the 
2000 weight; fo that thofe who would now attempt any thing of this kind, muft alfo manufacture the 
kelp themfelves.” 


2 
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Potafli. from the fea-falt, as Tome of the moil knowing bleach- 

, ~' y - ers think, they can be freed from it in an eafy manner. 

Let a lixive of kelp-afties be made with cold water, for 
that does not extradt fo much of the fulphur; it mull 
(land but for a lhort time, for thefe falts diffolve eafily ; 
decant it, and evaporate the lye. As the boiling con¬ 
tinues, the fea-falt will cryftallize. When that is all fe- 
parated, the remaining lye will contain alkaline fait 
with fome fulphur. This operation every mafter of a 
bleachfield may learn and overfee, without taking up 
much of his time. A fimilar procefs is carried on by 
common fervants in the alum-works who have by prac¬ 
tice learned it from others. 

“ I had fome hopes that the fulphur might be car¬ 
ried off by longroafting, fuch as thefe falts undergo 
before they are fufed in order to be turned into glafs; 
becaufe I had obferved, that the longer time they were 
kept in the fire, the freer were they from this fulphu- 
reous part. 

“ I ordered a quantity of kelp afhes to be kept in 
the furnace of a glafshoufe, where the heat was juft 
below the vitrifying point, for 24 hours. During this 
time they had loft almoft four-fifths of their weight. 
They were now much freer from their fulphur, and 
were of alight colour; but much of the alkaline fait 
had been driven off with the oils. If a lye is much im¬ 
pregnated with this fulphureous matter, it appears to 
be carried off in a great meai'ure by long boiling. 

“We come now to explain the method of manufac¬ 
turing the white Mufcovy allies. We have fhown, by 
undoubted experiments, that the greateft part of thefe 
afhes confifts of lime ; and yet we have feveral adts of 
parliament which forbid the ufe of that material under 
fevere penalties. The parliament were in the right to 
difcharge its ufe, upon the difadvantageous reports 
which were made to them. We fhall immediately fee 
how dangerous a material it is when ufed improperly, 
or without the mixture of alkaline falts, which render 
it fafe, and more foluble in water. But I will venture 
to fay, that experiment will not fupport the prejudice 
entertained with regard to it, if carried any further. 

“ Since bleaching, then, cannot be carried on with¬ 
out it (for thole allies which contain it are quite necef- 
fary in that operation), and fince we import them from 
foreign countries, let thefe prejudices againft it ceafe, 
and let us only confider how we may render our own 
lime as fafe as the foreign. If we can do that, the wif- 
dom of the legiflature will be as ready to abrogate thefe 
adls as they were to make them. 

“ By my experiments on the white Mufcovy afhes, 
I got about the eighth part of alkaline falts from them. 
This made me expedf, that, by mixing in the fame pro¬ 
portion quicklime and alkaline falts, I fhould be able to 
produce Mufcovy allies. 

“ To an ounce of quicklime and a drachm of white 
pearl allies, I added about a gill of water, and boiled 
them together till the water was all evaporated. The 
tafteof this fubftance was little different from lime. To 
recover the falts again from the lime, I dilfolved it in 
water drained off the liquor, and evaporated it. In- 
ftead of the drachm of lhlts, I had but 2 gr. of a fub- 
ilance which was more earthy than faline. 

“ To 3dr. of quicklime and as much potalhes, I add¬ 
ed a pint of water, and kept it boiling for two 
Vol. XV. 


hours till it was evaporated. I diffolved it again in PotaiV 
water, which being filtered and evaporated, gave me ' v 
i^dr. of a cauftic fait, that liquefied in the air when 
it had been but four minutes from the fire. It appears, 
then, that the alkaline falts are deftroyed by lime, and 
that a great part of them can never be again recovered. 

From the remaining lime, after the falts were extradled, 

I got ftrong lime-water,but without a pellicle. This 
fhows, that a quantity of alkaline lalts, equal to the 
lime, boiled with it for two hours, are not able to fix all 
the foluble part of the lime. 

“ From thefe experiments we may draw fome corol¬ 
laries with regard to the prefent fubjedh lji, That 
evaporating the water from the lime and falts by boil¬ 
ing, is a moft unfrugal way of preparing thefe white 
afhes. 2 illy, That thefe afhes ought to be kept clofe 
fhut up in cafks ; for if expofed to the open air, though 
in a room, the alternate moifture and drought muft fix 
their moft ufeful parts. This I have found to be fadt: 
for the falts that 1 made became lefs pungent by keep¬ 
ing ; and I have obferved, that the furface of the Muf¬ 
covy afhes loft all pungency by being expofed to the 
air, while their internal parts ftill retained it. $dly, That 
all boiling is prejudicial to thefe Mufcovy afhes, as it 
fixes, and that quickly, their moft fubtile and probably 
their moft ferviceable parts. 

“ Let us now proceed to another method of making 
thefe white afhes. I imagined, that if the falts were 
diffolved in water, and the quicklime flacked with that, 
the mafs would foon dry without the affiftance of fireV 
In this way I added equal parts of both ; but the com- 
pofition was fo ftrong, that it bliftered my tongue if it 
but touched it. When the fourth part was alkaline 
fait, it bliftered my tongue when kept to it a few fe- 
conds. I could tafte the falts plainly in the compofi- 
tion, when they made but the thirty-fecond part of the 
whole. 

“ I thought, when compofed with the eighteenth 
part of fait, it had, when frefh made, juft the tafte and 
look of the Mufcovy afhes 5 nor could any perfon have 
diftinguifhed them. This I once imagined was the pro¬ 
portion ; but when I found that the faline pungency 
foon turned weaker by keeping, and that this compo- 
fition would not afford the fame quantity of falts that 
the Mufcovy afhes did, I faw that a much greater quan¬ 
tity of falts was neceffary. The proportion appears to 
be one of fait to four of lime, prepared in this laft way. 

Three drachms of afhes prepared in this way, and kept 
for a fortnight, gave me but 15 grains of fait; which 
is but the half of what the Mufcovy would have af¬ 
forded. I find, if the quicklime is firft quenched, it 
does not fix the falts fo much ; and therefore is better 
and cheaper. One drachm of potafhes diffolved in a 
little water, and added to 3 drachms of quenched lime, 
gave me 44 grains of a very cauftic fait. I prefer this 
method as the beft. 

“ The manufacturers of this fait probably pour the 
lixive upon the lime, as they can know by its fpecific 
gravity what quantity of falts is in the water, and fo 
lave themfelves the expence of procuring the falts in a 
dry foi m. 

“ The manufadlure of the Marcoft and Cafhub afhes 
remains yet to be explained. We have difcovered that 
both of them contain fulphur, earth alkaline falts, and 
.3 I lime 5 
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lime;, and differ in nothing but in the Cafhub’s having “ I have tried the birch allies made into pafte with PotaflT. 
more fulphur than the Marcoft allies. We fhali there- water. I have tried common charcoal made into a ’ " 

fore confider them together. pafte with a third part of potatoes, and kept them in a 

Whether thefe two fpecies of a fixes are of any ufe ftrong reverberatory heat for fome hours, and yet no 
in bjeaching, may be, and has already been, difputed. inch cauftic fubftance appeared. I have kept earth and 
I find they contain no other principles, the fulphureous falts of kelp-afhes fufed together for 24 hours in the 
part excepted, then the former afhes combined together, furnace of a glafshoufe, where the heat was juft below 
'Why then fhould we expeifl any other effefts from the the degree of vitrification ; and yet no remarkable cau- 
ikme ingredients in the Marcoft and Gafliub aflies, fticity appeared afterwards in the concreted mafs. But 
than what we have from either of the pearl and Muf- fuppofmg that there did, will ever this account for the 
covy aflies mixed together ? . The fulphureous principle generation of lime ? Thefe chemifts do not affert that 
in the former muft have very bad effetts ; as I find by it is a calcareous caufticity. The earth of vegetables 
experiment, that it leaves a yellownefs on cloth that is kept in fufion with their falts, is fo far from turning 
very hard to be watoed out. It isowing to this ful- into a quicklime, that the mafs takes the oppofite courl'e, 
phureous principle that linen, after it has been wafhed, and becomes glafs. Bodies that, by the laws of nature; 
with foap, and is pretty well advanced in whitenefs, is are vitrefcible, can never, fo far as we know, become 
apt to be difcoloured by lye which is brought to boil: calcareous. In one or other of thefe two fubflances all 
lor, by boiling, the fulphureous part is extracted from bodies terminate that are changeable by fire; and vege- 
thefe afhes, and the lye becomes of a deep brown colour, tables are of the former kind. Here it may be afked, 

Daily pradlice, then, fhows the difadvantage of this Why then, fince they endure fuch a fire, are they not 
fulphureous principle. Befides, as fulphur unites itfelf vitrified? the objection would be juft, did they contain 
quickly and firmly with alkaline falts, it muft weaken nothing elfe but what was found in vegetables. But if 
or altogether deftroy a great quantity of thefe in the we once allow that lime is one of the materials, the 
Marcoft and Cafhub afhes, and fo render them of no difficulty is eafily folved : for lime, we know, in pro- 
eiTed in bleaching. Thefe two reafons feem to me fuf- portion as it is mixed, hinders the vitrification of all 
ficient to exclude them from the bleachfield; efpecially. bodies. In effeft, the earthy part in thefe afhes is al¬ 
as, by increasing the other materials, we can attain per- moft vitrified : and I think that I have carried the vi- 
haps more fpeedily the fame end. trification yet farther in that part; but I never was 

“ However, as cuftom has introduced them into ge- able, with the utmoft heat of a reverberatory furnace, 
xieral practice, we fhali confider how they are to be ma- continued for fix hours, to produce any thing like a 
r ufadured. Dr Mitchel, has, in a very ingenious and thorough vitrification in thefe afhes. The heat of the 
iifeful paper, contained in the Philofophical Tranfac- fire ufed in the procefs would feem to be very great; 
tions for the year 1748, delivered an account tranfmit- and muft, if it were not very difficult, reduce them 
ted to him by Dr Linnaeus of the method of making to glafs. The invitrefcible nature of thele falts, fo far 
potatoes in Sweden. This account was contained in an from being an objedion, becomes a ftrong proof of my 
academical differtatfon of one Lundmark upon this fub- opinion. 

jed at Aboe in Sweden. The fubftance of this account “ Thefe falts have a remarkable pungency. This 
is, ‘ That birch or alder is burnt by a flow fire to afhes, we have already feen is the natural effed of quicklime 
and made into a- pafte with water. This pafte is plaf- on falts. 

tered over a row of green pine or fir logs. Above that “ Thefe falts are fojind to be the fitteft for making 
is laid tranfverfely another row of the fame; and that foap, and to incorporate fooneft and beft with oils, 
likewife is plaftered over. In this way they continue Salts, we know, of themfelves do not readily unite with 
building and plaftering till the pile be of a confiderble oil 5 but when once mixed with quicklime, they have a 
height. This pile is fet on fire; and whenever the greater tendency to union. 

afhes begin to run, it is overturned, and the melted afhes “ Again, I find that thefe afhes are more eafily flux- 
are beat with flexible flicks, fo that the afhes incruft ed than charcoal made into a pafte with the third part 
the logs of wood, and become as hard as Hone.’ This, fait; which is much more than the afhes contain. Nowy 
in the Dodor’s opinion, is the method of making the it is obferved that quicklime increafes the fluxing power 
potafhes that come from Sweden, Ruffia, and Dantzic : of alkaline falts ; for the common cauftic made of quick- 
arid that there is no other difference betwixt the afhes lime and alkaline falts is fooner fufed than the latter 
made in thofe different countries, but that the Ruffian, alone. 

containing more fait, muft be made into a pafte with a “ From thefe reafons, and the experiments that dif- 
firong lye. cover lime in thefe afhes, I am led to think, that it is 

“ There would appear, by my experiments, a greater not generated by the procefs, but mixed with the afhes. 
difference than this betwixt the Swedifh afhes, if that when they are made into a pafte. The following ex- 
is the true procefs, and thofe I have examined. I had periment is a convincing proof of what I have been en- 
difeovered the greateft part of the Mufcovy aflies to be deavouring to make out. 

lime. I fufpedted it might enter into the compofition “ I boiled fome peafe-ftraw in a ftrong lye of pearl- 
of the Marcoft and Cafhub ; and have accordingly dif- afhes burnt into a black coal, and made it into a pafte 
covered it there. Without the fame grounds, none with water.. Another quantity of ftraw was boiled in 
would ever have fearched for it. Whence then comes a. lye made of one part of quicklime and four parts of 
this lime? It muft either.enter into its compofition, or pearl falts, the lye being poured off turbid from the 
arife from the materials managed according as the pro- lime. This ftraw was likewife burnt when dry, and 
cefs directs, made.into a pafte. Thefe two fubflances were put in¬ 

to 
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Fotilh. to feparate crucibles, and fluxed in a reverberatory fur- 

>—-v-- nace. The latter appeared to relemble the Marco! t 

and Calhub allies more than the former, which feemed 
T2 to want their pungency.” 

Potatoes Though the only method of preparing the alkaline 
and pearl- fait originally is by the combuftion of vegetables, yet 
atocsolr- there are lome neutral fairs from which if it were pof- 
Able to expel the acid, we fhould have it in our power 
falts t0 P rocure the fineft: pearl-alhes in vaft quantity. Thefe 
are vitriolated tartar, nitre, but efpecially fea-falt, on 
account of the inexhauftible quantities of it to be met 
•with in the waters of the ocean. Unhappily, however, 
there are fome objections to every one of thofe. The 
vitriolated tartar, or any other fait in which the vi¬ 
triolic acid enters, cannot be decompofed without con¬ 
verting the acid into fulphur by charcoal-dud; in which 
cafe it is as difficult to get free of the fulphur as of 
the acid; and if we attempt it by frequent dilutions 
in water, we dedroy the phlogidon of the fulphur, 
and have only vitriolated tartar again indead of alkali. 

See Chemistry, n° 716, &c. 

With refpeCl to nitre, though its acid may be ex¬ 
pelled by fire, yet it is too high-priced, and too much 
ufed in other manufactures, to be thought of for this 
purpofe. A potalh manufacture from fea-falt has in¬ 
deed been lately ereCted in England, The principle on 
.which this was edablilhed is, that the acid of fea-falt 
may be extracted by means of lime; and accordingly 
>ve find that the faline efflorefcence, which frequent¬ 
ly appears on walls, confids chiefly of the marine al¬ 
kali deprived of its acid. But this, though delivered on 
the credit of a very eminent chemift, we can affirm 
from our own obfervation to be a midake. Of the 
many cafes in which we have examined this effloref- 
cence only one was found to be alkaline ; the others 
uniformly appeared to be true Glauber’s fait compo- 
fed of the vitriolic acid and foffil alkali. Neither did 
this appear to be formed by any decompofition of fait 
originally in the plader, but to be a real generation of 
both acid and alkali where none of them exided before. 
See Efflorescence. 

POTATO, in botany. See Solanum. 

How pota- Potatoes, it is generally thought, came originally from 
toes were North America, where they were not reckoned good 
introduced for food. They were fird (we are told) introduced into 
into bri- Ireland in the year 1565, and from thence into England 
* aln ‘ by a veffel wrecked on the wedern coad, called North 
Meols , in Lancafhire, a place and foil even now fa? 
mous for producing this vegetable in great perfection. 
It was 40 years after their introduction, however, be¬ 
fore they were much cultivated about London; and 
then they were coniidered as rarities, without any con¬ 
ception of the utility that might arife from bringing 
them into common ufe, At this time they were didin- 
guifhed from the Spanifh by the name of Virginia po¬ 
tatoes, or battatas, which is the Indian name of the Spa- 
* 'tee Con n '^ * ^ ort * ^ a Tneet ' n S t '^ le R-°yal Society, March 
volvulus * J 8th, 1662 3, a letter was read from Mr Buckland, a 
Somerfet gentleman, recommending the planting of po 
tatoes in all parts of the kingdom to prevent famine. 
This was referred to a committee; and, in confequence 
of their report, Mr Buckland had the thanks of the 
lociety, fuch members as had lands were intreated to 
plant them, and Mr Evelyn was defired to mention 
the propofals at the clofe of his Sylva. 


In Sweden, notwithftanding the indefatigable induf- fntatt*. 
try of Linr.arus, the culture of potatoes was only in- w ~' 
trOduced in 1764, when a royal edict was publifhcd to Their late 
encourage their general cultivation. They were known intrnduc- 
there, however, at an earlier period; for in the Munoirs ticm im» 
of the Royal Academy of Sciences in Stoedin, 1747, M. Sweden, 
Charles Skytfe propofed to diftil brandy from them, 
in order to fave corn, which in that country is very dear. 

He found by experience, that an acre of land fet with 
potatoes will yield a much greater quantity of brandy 
than when fown with barley. 

The utility of potatoes to the common people is well Theirgrcat 
known, and this utility has brought them into general utility, 
ufe, and has extended them over every part of this coun¬ 
try. To promote this utility, and to make their culti¬ 
vation more eafy, a variety of experiments and inqui¬ 
ries have been made. Some of thefe we fhall now lay 
before our readers, without repeating, however, what 
has been faid on the fame fubjeCi: in the article Agricul- 4 
ture, n° 158—167. By many people the Irifh purple Remarks 
potato is thought to be the fweeted and bell; and of al 'd e ?P erl * 
thefe the bright and middle-lized are diredled to be fet 
whole, in February, March, and April, in a fine deep ture> 
tilth, in any foil. During the froft, the firft fetting 
fhould be covered with litter or fern. They fhould be 
fet fix inches deep, and a yard diftant from each other 
every way, in a kind of hillocks like a mole-cafl; and 
they muil be moulded every month or fortnight, as high 
as poffible. By July or Auguft, under each hillock 
there will be nearly a bufhel of potatoes. The white 
kidney potato runs all into flringy roots in loofe 
ground, while the pink-coloured will do extremely well 
in the way we have now diredled ; and the fmalleil of 
them, though often given to hogs, unlefs they be 
otherwife improper or unhealthy, will be very good 
feed. 

The following experiments concerning the culture of 
potatoes are related in the Georgical Eflays. s 

“ By all the experiments that have been made, the of tile 
Howard or large Bedfordfhire potato is found to pro- Howard 
duce the largelt crop. On that account they are potato, 
chiefly ufed in feeding of cattle, In two beds, four feet 
wide, and 200 feet long, I planted in a common field 
a iufficient number of fets of this kind of potato, 
and managed them by a horfe-hoe. The produce 
was 64 bufhels, each bufhel up-heaped, weighing 
about 70 lb. My cattle eat them boiled with as much 
eagernefs as the bell forts, and came on as well with, 
them. I have built a boiling-houfe, &c. on Mr 
Young’s plan, and during this whole winter have boiled 
potatoes ior my cattle. For the fattening ones, I mix 
ground oats with them ; and for the milk-cows, malt- 
dufl; and dare venture to affirm, that they are mnch 
more profitable than either turnips or cabbages. Once, 
when my potatoes grew low. I defifled giving them to 
the milking-cows. Immediately, though fed with the 
beft hay, they fell off amazingly in their milk. I there¬ 
fore began again; and in a week’s time they gave better 
than one-third more butter. I own this accidental 
difeovery gave me much fatisfa&ion, as it confirmed 
my opinion, that potatoes boiled are an excellent win¬ 
ter food for cattle. Their culture is not fo difficult, 
at leaf! not fo precarious, as either turnips or cab¬ 
bages. Their value is fuperior, and there is no rifk of 
their giving a difagreeable tafie either to butter or 
3 I 2 milk. 
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Potato. milk. Add to this the vaft inereafe of the Howard po- 
' " tato, and its equality with the beft forts when ufed 

6 for <’attle. 

Of the in- “ My gardner cut a large potato into nine pieces, 
crsafe of w h; c h he planted with dung, in a drill, in the garden, 
potatoes. gy eart h} n g up and laying the (hoots, he produced 575 
(a) fizeable potatoes, which weighed eight (lone eight 
pound. Another of my fervants produced, in the 
field, feven (lone of good potatoes from the fame num¬ 
ber of lets. Though this experiment cannot always be 
executed in its full force in an extenfive fcale, it ought, 
notwithftanding, to be imitated as nearly as circum- 
(tances will allow. It (hows, in the moll diftinguifliing 
manner, the ufeof clean and careful huftandry. 

“ On the 14th of April, I cut a large white po¬ 
tato into 17 fets, which were planted in as many hil¬ 
locks, at the diftance of four feet. In the courfe of 
growing, the plants were earthed up, and on the 14th 
of Cftober the crop was taken up : The produce, 10 
pecks of fizeable potatoes. At the time that this ex¬ 
periment was made, I had feveral hillocks, in which 
I put three and four fets of the fame kind of potato. 
But, upon the moft careful examination, I could not 
obferve that thefe hillocks produced a greater crop 
than the others planted with a (ingle fet. Hence it is 
obvious, that the potato fpreads its root moft kindly 
when lead crowded.” 

While fpeaking of the inereafe of potatoes, we can¬ 
not help taking notice of a memoir by John Howard, 
Efq ; of Cardington, in Bedfordfhire, on a new kind of 
potato remarkable for its prolificacy. “ In the year 
1765 (fays he) being at Clifton, near Briflol, I was in- 
termed a perfon had brought from America a new fort 
of potato, and with fome trouble I procured half a do¬ 
zen roots of it, as the greateft part of thofe brought 
over were already planted. That autumn I planted 
three of them, and in the following fpring the other 
three, in my garden at Cardington in Bedford (hi re ; 
fitting them in hillocks about fix feet afunder. The 
ftrength of the (terns, and largenefs of the bloffom and 
apples, gave the pleafing profpeft of great inereafe r 
and accordingly, when I took them up in the autumn 
17 66, I found they had increafed far beyond any of the 
common fort, which for fome years I had encouraged 
our cottagers to cultivate. Theproduce from each cut¬ 
ting was in weight from 26 to 27 pounds and a half. I 
feni for two of the Bedford gardeners, who ferve the 
market, to fee them taken up, and they were furprifed 
at the great inereafe. I gave fome of them to thefe gar¬ 
dener,, and others to almoft all our own cottagers. The 
inereafe continued.to appear the fame in the lucceeding 
year, viz-. 1767, as in the laft: only, as many of the 
fingle potatoes had been then found to weigh four or 
five pounds each, I had now planted moft of them in drills 
three feet afunder, in order to procure a greater number, 
and a lefs fize. Their produce was now from 22 to 30 
pounds from each cutting; and the potatoes were more 


fizeable (or common ufe. The vegetation was not fo Potato, 
luxuriant as in thofe I before planted in hillocks; but ~'~ v —< 
the inereafe of thefe was, allowing the cuttings to weigh 
one ounce, full 400-fold. Having laft year upwards 
of a waggon-load of thefe potatoes, I with pleafure or¬ 
dered it to be made publicly known, that every .per¬ 
fon who chofe to cultivate them were welcome to have 
a quantity for planting. In confequence of this, num¬ 
bers applied in our own and the adjacent counties. In 
my plantations, as well as thofe of other perfons, the in- 
creafe has been dill greater this year : for the feafon ha¬ 
ving proved very favourable, I have had from fome hil¬ 
locks 41 pounds and a half, allowing for dirt.” 

We now continue our extra&s from the Georgical 
Effays, y 

“ Take a bunch of the apples of any fort of potato. Of raifmjj 
Hang it up in a warm room during the winter, and in feedling 
February feparate the feeds from the pulp, by wafting P ot3ttie s. 
the apples in water, and preffing them with the fin¬ 
gers. Then dry the feeds upon paper. In the month of 
April, fow thefe feeds, in drills, in a bed of earth well 
dug, and manured with rotten dung. When the plants 
are about an inch high, draw a little earth up to thenj 
with a hoe, in order to lengthen their main roots. 

When they are about three inches high, dig them up 
with a fpade, and feparate them carefully from each 
other, in order for planting out in the following man¬ 
ner. Prepare a piece of fieth ground by trenching it 
well. Dig up the feedling plants as before directed ; 
and plant them out in the ground, thus prepared, in 
filch a manner that there (hall be 16 inches between 
each plant. As they advance in growth, let them re¬ 
ceive one or two earthings up, in order to lengthea 
the main root, and encourage the (hoots under ground. 

By this management, the potatoes will, in the courfe 
of one feafon, arrive at the fize of hen’s eggs, and 
the haulm will be as vigorous as if fets had been plant¬ 
ed. But what proves the luxuriancy in the moft con¬ 
vincing manner, is, that (lowers and apples are produ¬ 
ced. 

“ In Lancaftire, where the gardeners raife potatoes 
from feed, they are always two, and fometimes three, 
years in bringing them to full fize. By the above 
method of tranfplanting, with wide diftances, many of. 
the potatoes nearly attain their full fize in one feafon. 

It is obfervable, that thefe feedlings produce potatoes 
of all the different kinds; and foraetimes new forts are 
procured. We do not find any difference whether the 
apple comes from one kind or another. It is not fo 
when we ufe the fet, which invariably produces the fame 
kind. Potatoes, when propagated from fets, after a 
number of years, are found to decreafe in bearing ; for 
which reafon they ftould be brought back every 14 
years to their original. From a want of attention to 
this circumftance, I have known potatoes fo run out,, 
that they hardly returned treble feed. The farmer 
complains that his land is tired of them ; but the true 

caufe 


(a) Inftances of the amazing inereafe of potatoes are very numerous, and are almoft every year detailed iiv 
the public papers. In the Gentleman’s Magazine for 1757, p. 480, we are told, that from one (lice of a pota¬ 
to, fet in the fpring of the fame year by Mr Simon MTioy, a farmer at Park near Tuam in Ireland, there pro- 
tended no lefs than 84 ftalks, which produced 965 potatoes. 
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Potato, aufc is the age of the fets. The increafe of potatoes the roots for a fecond crop, and in September ob- Potato 
v ' railed from feed is altoniftiing. They continue in vi- tained a very large pioduce. I weighed the increafe v 
gour for about 14 years; after which the pioduce gra- of many feparate roots, which amounted from four 
g dually declines. pound eight ounces to 14 pound 12 ounces, the pota- 

On railing “ As the culture of potatoes, and particularly cf the toes being the largeft of the forward kinds [ ever faw. 9 

early pota- early forts for the table, has of late become an objeff of “ Make a compoft of eanh,fand,and coal-afhes. With 0n ra] f r) Z 

toss. very general attention, I hope the following account of this mixtuic fill a tub about 16 inches deep. Plant r ' U 

a new method of obtaining thefe (without the help of this artificial foil with feme fets of the early round 
hot-beds) will be acceptable to the public. potato, and place the tub in a liable oppolite to a 

“ On the 2d of January 1772, I made a hot-bed window, taking care to water the earth now and then, 
for the forward fort of potatoes, and on the 7th put In all fealons the fets will fprout, and give a tolera- 
in the fets, placing a glafs and frame over them, and ble increafe of potatoes. Lull November I planted 
taking every precaution to defend them from the froft. force fets in the above manner; and in February iol- 
Of thefe fmall potatoes, or fets, there remained about lowing I took up a confidcrable number of young 

40 in a balket, which was accidentally hung up in a potatoes, clean Ikinned and well flavoured. Ja 

warm kitchen, and there remained unnoticed till about “ On the 18th of May 1772, finding force beds I On tranf- 

the 25th of April. I then accidentally obferved the had fown very early with onions to he a milling crop, planting 

balket, and perceiving fomething green on the edge I was induced to make the following experiment. The potatctvp, 
of it, took it down, and, to my great furprife, found year before, I had fet force potatoes in another part of 
that the potatoes had fprouted half a yard in length, my garden in the common way ; and as it is impoffible 

and that there were a great number of very fmall but fume will remain in the ground all winter, fo I found 

potatoes formed on the fibrous roots which had grown a number of fprouts about three inches high, which I 
out. I took them into my garden, and planted them nipped off dole to the ground, and tranfplanted them 
in a rich fandy foil, without any manure. The roots into the onion-beds, without any further preparation, 

I put into the ground three inches deep, and laid about a foot and a half afunder, in the fame manner 
down the Hems that had fprouted, horizontally, and that cabbages and cauliflowers are planted. As the 
covered them with two inches of foil, but left the feafon became immediately very dry, I was obliged to 
tops uncovered. Without further attention they grew give my plants a little water for four or five fucceffive 
furprifingly. nights; after which they began to flourilh, and had 1 

“ On the 26th of May, I took up the roots plant- the appearance of a promifing crop during all the fum¬ 
ed in the hot-bed on the 7th of January. They by mer. At the ufual time, in Odtober, I ordered them, 
no means anfwered my expeftations, or paid for the to be taken up ; and for fize, quantity, and quality,, 
trouble of their culture : but, at the fame time, I was they exceeded all I ever had in the common way. Had 
aftonilhed to find the others, which were put into the ground been frefh, properly manured and prepared, 
the ground fo late, to have produced larger potatoes and the plants put down at a proper diftance from each 
than the roots in the hot bed. I took up all the other, I am of opinion that the fuccefs* would have been 
roots, and picked off the large potatoes from them, ftill greater. 

which amounted to from 4 to 12 on each root, and “ From an accurate experiment made laft year, I on feeding 
then fet the roots again in the fame ground. This, dare venture to recommend baked potatoes-as an excel-hogs, &c. 
indeed, I have fuccefsfully pradtifed for. many years, lent food for hogs. The pork produced by this food with .pota.- 
fometimes even twice, and have had a third good was equal to that from barley and beans: but at prefent tocs ’ 
crop at Michaelmas. When this method is tried, the I cannot exadtly afeertain the comparative experiment 
roots muft be watered on the evenings of hot days, with regard to expence ; however, I am of opinion, that 
“ In January 1773, ’ n prt * er to make a lecond trial roafted potatoes, confidering the improvement of the 
of this experiment with a large quantity, I placed a hogs, is as cheap a food, if not cheaper, than can be 
great many potatoes of the early forts on a thick layer given them. I roafted my potatoes upon a kiln, fimilar 
of gravelly foil, clofe to each other, over an oven, flated to what is ufed by oatmeal fhellers for drying their oats, 
ove., but open to the fouth-weft, and covered them two The difference in expence between boiling and roafting 
inches deep with the fame earth. At the end of April the potatoes is prodigious, both with regard to the la- 
I took them up, and found the denis about a foot long bour and -fuel; A kiln that will coft 3 k will roaft 
or more. For fear of injuring the fine and delicate fibres potatoes fufficient for the maintainance of more than 
of the roots, I took great caie in taking them up, and 20 hogs ; and one man will beftow all the neceffary 
planting them in the foil. This I now manured, but in attendance upon them, and do other work befides. 
all other refpebts treated them in the manner above de- The ariion of the fire, by diffipating the crude juices 
ferbed, many of the fibrous roots having then potatoes that are contained in raw potatoes, reduces them into- 
formed upon them nearly as large as walnuts. For a. a ftate highly wholefome and nutritious. Boiling does- 
v eek, the plants came on furprifingly, when, by one this in pait, but not' fo effeblually. A potato roafted 
fharp night’s uncommon froft, they were nearly de- in the manner above deferibed, partakes much of the¬ 
ft 0} ed. However, notwithftanding this, frelh ftems nature of a chefnut, and perhaps is not greatly inferior 
g- ■ ■ up in a few days, and 1 afilually gathered from to it.” 

t! on the 3d of June following, finer potatoes than Potatoes are found to be ufeful food for moft other 

w , 'old at that time, at Mancheuer, nom 1 s. to animals. See Agriculture, n° 45. 

1 - per pound, being the produce of hot-beds. To thefe experiments we lhall add fome important 

£: r '.along off the larger potatoes,. I again planted obfervations of Dr Anderfon of C.otefield near- Leith . 

Mto 
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R<Uat«. who has paid a very particular attention to this as well 
‘ as other branches of agriculture. Our readers will find 
R-mark* the Doctor’s remarks and experiments at large in the 
on the Bath Papers, volume fourth. He firft confiders the na- 
feedsmoft tare of the feeds moft proper to be planted ; and from 
y-isprr to h; s experiments he thinks it appears that the produce 
be planted. ; s not niaterially affedted, by planting for feed, either 
wh ole potatoes or cuttings, or large or fmall potatoes 
•as luch ; for it is only incidentally that thefe things 
can affect the crop. In the fiith volume of ’the Bath 
Papers , Mr Wimpey relates an. experiment, by which 
it would appearthat there is an advantage in plantingcut 
potatoes. His conclufion is as follows. “ The meafure 
•of all the ground planted, fays he, was 335 poles ; the 
whole produce 378 bufhels. The meafure of the 
ground planted with cut potatoes was 265 poles; the 
produce 312 bufhels The ground planted with whole 
•or uncut lets was 6a poles, and the produce of the 
fame 66 bufhels. Now, if 48 bufhels, the whole 
•quantity of fets ufed, produced 378 bufhels, then 34 
bufhels, the quantity cut, fhould produce 267 bufhels ; 
but they produced 312, which is 45 bufhels more than 
the proportion. Again, if 48 bufhels produced 378 
bufhels, then 14 bufhels fhould have produced no bu- 
-fhels; but 14 bufhels of uncut produced only 66 bu- 
ihels, which is 44 bufhels lefs than the proportion. A pre¬ 
ference of 40 per cent, in favour of cut potatoes, in com- 
parifon with whole fets.” Mr Wimpey corroborates the 
fail in the fixth volume of the fame work, and informs us, 
moreover, that he ufed to fupply many of his neighbours 
with potatoes for planting ; fome of whom defired to 
have them all fmall as they had found them equally pro¬ 
ductive with the larger, and faved much trouble in cut¬ 
ting. “ Others (continues he) preferred the largeft, who 
■carried their economy much further : they, itfeems, ufed 
to pare them, eat the flefhy part, and plant the rinds 
only. Upon inquiry, I found it was not an unufual 
;pra£tice among the cottagers ; and I have been credibly 
informed they get as large crops and as good potatoes 
in that method of planting as in any other whatever. 
If this be a fail, it feems to appear that the flefhy part 
of the bulb is of no ufe in fopplying nourifhment to 
the young fruit after the fibrous roots have put forth 
and laid hold of the ground. Perhaps an experiment 
of this fort may be thought worth making. “ The weight 
.of the crop, however, Dr Anderfon afferts (and Mr 
Wimpey agrees with him, fee Bath Papers, vol. v. p. 
34.), is always in fome meafure influenced by the weight 
of the feeds planted ; but the weight of produce is not 
augmented in th e-fame proportion with the weight of the 
feed planted ; the fmalleft feed yielding the greatefl re¬ 
turns in proportion to the feed, but the fmalleft in 
proportion to the extent of ground. It is in no cafe pro¬ 
fitable, however, theDoilor thinks to plant fmallpotatoes 
(B),or fmall cuttings, unlefs where it is meant to increafe 


as fall as pofllble a favourite kind ; in which cafe it may Potrto. 

be fometimes eligible to plant pieces very fmall, as in -v——' 

that way the kind will be moil quickly multiplied. We 
may alfo remark here, that fuch as wifh for a large in¬ 
creafe fhould never plant the word of the crop ; it is, we 
know, extremely common, and may indeed be an imme¬ 
diate faving ; but it is unqueftionably a lofs upon the 
whole; and perhaps it is one caufe o: the curld'feafe, which 
is the fure indication of a poor dwindling crop, and of 
which we fhall fpeak more at large immed ately. 

Our author further remarks, that there feems to be 
no reafon t > fufpeil that eyes taken from any particu¬ 
lar part of the bulb are poffeffed of a degree of prolifi¬ 
cacy greater than thofe taken from any other part of 
it, independent of the fize of the flefhy part that ad¬ 
heres to the eye. It is however highly probable that 
a difference in the crop, either with refpefl to the num¬ 
ber and fize, or general weight of the whole, would 
refult from planting large cuttings of equal weight, taken 
from the big end of large potatoes, or from the point, 
as many eyes would be in the laft in comparifon of the 
firft. This is therefore one of the many preparatory 
experiments that require to be made; It is pofllble too 
that even the apples may be an object of value, and 
may indicate a thriving crop or otherwife ; but of this 
there is no certainty, as no fpecific experiments have 
yet been made on this fubjedl. 

With refpedt to the effedls of cutting the ftems of On cutting 
potatoes while growing, the Dodtor feems to be doubt the items 
ful. The ftems of potatoes, if cut while growing, and P ot »toei 
ufed green, are found to be a wholefomefood for cattle, w ro 'J; 
and horfes. But though fome farmers maintain that S 
the produce in potatoes it not leflened by having the 
ftems cut off while they are in ftate of vigorous ve¬ 
getation ; others as pofitively infift that the crop is ef- 
fentially injured by that operation. It is proper that 
this point fhould be afcertained. Probably the crop is 
hurt if the ftems are cut over before they have attained 
a certain point of maturity, though it is pofllble they 
may be afterwards cut without doing any efiential inju¬ 
ry to it. H 

We have already mentioned that an experiment was OnextraA- 
made a good while ago in Sweden, to extradl ardent fpi- ing ardent 
rits from potatoes. Other experiments have been made fp ir ' ts from 
in this country of a later date, but with little effect. P otatoes ‘ 
This, however, appears to have proceeded either from 
ignorance or a want of proper attention to the fermen¬ 
tation and after-diftillation; as appears from Dr Ander- 
fon’s experiment, which fucceeded extremely well by 
attending to thefe proceffes. What he made he afferts 
to have been the fineft and moft agreeable vinous fpirit 
he ever faw, refembling in tafte very fine brandy, but 
more mild, and having a certain coolnefs on the fto- 
mach peculiar to itfelf. 

Much may be done in bringing potatoes to pefec- 

tion 


(b) In opposition to this, it is the opinion of even praftical men, that the fmall potatoes are to be preferred, 
“ I have been informed (fays Mr Hollins) by a native of America, that what we call the long red American 
potato, grows in that rich and newly.cleared foil to a very large fize j but that the potatoes proceeding from 
the roots were never ufed as feed; for there Iprung from the ftalk, very near the furface of the ground, fmall 
potatoes as they called them ; but, he faid, they were about the fize of thofe raifed in England, and thofe 
were always planted. I hope the Society will forgive my mentioning this, as it confirms what I have aheady 
laid, ‘ that fmall potatoes ar.e beft for feed,” Loudon Society of Arts, vol. xi. p. 82. 
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For this 50 years paft ; and all that have been reared in it fince Potato, 
their firft introduction two hundred years ago, a very 
few ot late only excepted, have been propagated ftorn 
bulbs only; (o that il they have declined in point of. 
prolificacy, the degeneracy (hould in this lime have 
been very apparent. Nothing of that kind however 
was ever remarked, nor any infinuation of that fort, 
thrown out, till the difcovery of rearing potatoes from 
feed was made, when it was for the firft time heard, 
of. There are many perfons now living who have, 
been in the conftant practice of rearing potatoes for 30. 

01 40 years ; and notwithftanding the general tendency 
that mankind have to difpraife the preient, when com¬ 
pared to part times, yet none of tt.em have given the, 
fmalleft hint of degeneracy in this refpect. And per- 
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tion by attending to their feveral varieties 
purpofe fome particular potato mull be fixed upon as 
a Itandard; and when this is done, the inquiry muft 
be carried on by attending, jirjl, to their appearances 
below ground, as, 1. the general form and fize of the 
bulbs; 2. their colour ; 3. the fmoothnefs or roughne's 
of the (kin; 4. the confidence, that is, the mealinefs 
or vifeofity and tafte of the bulb ; 5. the colour, lengthf 
thicknefs, &c. of the umbilical cord ; 6. their tenden¬ 
cy to grow deep, or to rife near the furface ; to ramble, 
wide, or to adhere clofe to the (tern ; 7. the time when 
the bulbs knot and fet j marking, not by the kalendar 
only, but alfo compared with the advance of the plant 
above ground ; 8. the time when they attain pcrfeCl 
maturity with refpeft to fize, and alfo that period of 
their growth at which they lofe the herbaceous, and haps it will be found that this is merely a grounuld 
attain the farinaceous, tafte ; 9. their general prolifi- notion, that has originated irom the partial fondnefs of- 
cacy ; 10. how long they may be kept, at what feafon- thofe who firft propagated this plant from feed, in fa- 
tliey are in greateft perfeflion for eating, &c. We vour of their new difcovery. It has been further faid,. 
muft next attend to the particulars obfervable above- that by raifing potatoes from feed, many new and va-. 
ground ; as, 1. the general height, colour, and form luable kinds may be obtained; and it is alfo afferted in 
of the ftem; 2. their tendency tO' pufti out many or few the Gsorgical EJfays .. Indeed an opinion of obtaining new 
Hems from a root; 3. whether they carry blolTom or varieties of plants by propagating them from feed uni- 
not; 4. the form, dimenfions, and colour of the leaves ; verfally prevails among naturalifts. Bat Dr Anderfon, 
5, the form, colour, and general habitude of the blof- in his firft paper,.doubts whether this be fail, and whe-- 
fom where there is any ; 6. the time at which the blof- ther, when any of thefe occur, they have not been the ef- 


fom appears; 7. the tendency they have to produce 
few or many apples; 8. the tendency they have to 
produce thole excrefcences on the (talks that refera¬ 
ble potatoes below ground, which may be called air. 
potatoes; 9. the comparative hardnefs or- tendernefs 
of the leaves, in refpedt of fro ft or other variations of 
weather that affedt them. And, lajlly, we muft attend 
to the particulars that concern the whole plant; as, 
1. the foil which feems belt to fuit each kind; 2. the 
mode of culture that beft agrees with them; 3. the 
accidents which are moft liable to affed them ; and 
in general every particular that could indicate any. 
difference between one kind and another. 

Our author next confiders the circumftance of raifing. 
feedling potatoes. His mode of raifing them was fimilar 
to that recommended in the Georgical EJfays quoted 
above ; but he differs with refpedt to the utility or fuc- 
cefs of that mode. It has been alleged, he fays, that 
potatoes, which have been long propagated by means 
of bulbs, lofe in time their generative quality, fo as to 
become much lefs prolific than at firft ; and it is afterted 
that thofe bulbs which have been lately obtained from 
feeds are much more prolific, and confequently much 
more profitable for being employed as plants than 
others : but this opinion appears to have been adopted 
without fufficient examination: for there appears not 
the fmalleft indication of fuperior prolificacy in thofe. 
raifed from feeds,, but rather the reverfe. That pota¬ 
toes, do not degenerate in point of prolificacy in confe- 
quence of being long propagated in the ufual way, 
feems to be confirm:d by the general experience of all 
Europe. It is now about- a hundred years fince the 
potato was pretty generally cultivated in Ireland, and 
it. has been very univerfally cultivated in Britain for 


fe< 5 fc of accidental pofition or other caufes. We may cer¬ 
tainly (fays he) affert on the whole, that if the practice 
of rearing potatoes from feeds (hall ever be produ£tive. J 
of any advantages to fociety, they have not yet been dif-. 
covered. Since he wrote that treatife which appears in 
the Bath Papers, vol. iv. (and of which we are now- 
giving a (hort account), however, he has had occafioru 
to alter his opinion, which he does with great candour.■ 
in vol. v. The experiment which induced him to alter, 
his opinion, and which appears to be decifive, was made, 
with the feed of a potato procured from Ireland of a ve-- 
ry peculiar kind. Its colour was a dirty dark purple,„ 
its (hape a round irregular bulb, and its ftem tall and. 
upright. The feeds procured from this potato were 
fown by themfelves, and thefeedlings wheaof a proper- 
fize were tranfplanted. Erom the appearance of the 
ftems he foon difeovered that they were not all of one 
fort, and on taking them up the variety was almoft in¬ 
finite ; and fuch as could not be accounted for on the 
principles of a mongrel adulteration. The diverfities re- 
fpedted colour, (hape, .See. fome of which he enumerates. 

See Bath Papers, vol. v. p. 127.,;,fee alfo p. 35. where 
Mr Wimpey controverts the Doflor’s former opinion. 

Refpeifting the caufes and prevention of the. curled on the. 
difeafe in potatoes there has been a great variety of opi- curled diA 
nions,. which we have detailed - at fome length under eafe . 
the article Agriculture, p. 267 to 270. Dr An¬ 
derfon confefles that he can.fay but little pofuive as to 
the caufe of this diforder, but he thinks a good deal 
may be faid on the negative- fide o( the queftion. It 
was little known till lately (c), and in the northern 
parts of Britain it was abfolutely unknown but a very 
few years agr". ; and even now in the more remote cor¬ 
ners it. is ftill.lefs, frequent than, in the more, fouthern 

- ' arid. 
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(c) In the eighth volume of the Tranfiufttons cf the London Society for Encouragement of Arts, 
p. 43. we are told that.the curl firft appeared in 1764, in the very diilrift. in Lancaihire where they were.firft. 
cultivated*. 
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Potato, and more commercial didridts of the ifland. It has as is common, and much more fo than in the year 
" 1 ' r ~~ been fuppofed that nature, fated as it were by having 1775. It deferves alfo to be remarked, that the crop 
long produced this plant in a climate not deemed con- of 1775 was almod double in quantity to that of 1777. 
genial to it, had become fo far exhauded as to occafion Hence a dry feafon would feem to augment the produce, 
this difeafe. But in this cafe, the more northern parts, though it does not for certain in all cafes improve the 
where the climate is mod unfavourable, fhould have quality, of this crop : nor does a dry foil neceffarily 
been fooneft affected. It has been alfo thought that infure meally potatoes ; for our author fays he has often 
potatoes, whofe bulbs are froft-bitten before they are feen potatoes of the fame kind, and of the fame year’s 
houfed, occafion this difeafe in the plants they pro- produce, reared in two different places ; the one of 
duce. But the fad is, that they are lead liable to the them in a naturally damp foil, which turned out to be 
difeafe in thofe didrids where they are mod expofed much freer and more "mealy than the others which 

to frod. A ,potato can never indeed be benefited by were reared on a drier and {harper foil. He confeffes, 

frod ; but it is not at all probable that the being touch- that he has alfo often feen it turn out in fad, that po- 
ed by it occafions the curl. The taking up potatoes tatoes raifed in thofe didrids where the foil is hot and 
before they arrive at maturity has been thought to oc- fandy, are ufually more free and tender than thofe raifed 
cafion the difeafe; but in places where they mud be in countries where the foil is cold and damp. Our 

taken up fo, the difeafe is fcarcely known. It has alfo author tries to account for thefe contradidory pheno- 

been thought that potatoes obtained from feed are en- mena by conjeduring the probable caufe of the water y- 
tirely free from it. But Dr Anderfon gives a proof nefs or drynefs of a crop. He afks, Whether in this 
of the contrary; for one half of the plants of a large refped the crop is anywife affeded by the degree of 
field planted from potatoes the third year from the feed ripenefs that the plants employed for feed may have at- 
■were curled; while another field adjoining raifed from tained in the preceding feafon ? That this is the cafe 
potatoes that never were, that he knows, produced from he thinks highly probable. Potatoes which, on ac- 
feed in Britain, had fcarcely one curled plant in the count of the richnefs or other peculiarity of the foil, 
whole. The difeafe has been fuppofed by others to continue in a date of vegetation highly luxuriant till 
arife from the foil or feafon. But that this is not the they are nipped by frod, or checked in their growth by 
cafe, appears from the circumdance of a fmgle field other inclemencies of the feafon, have much lefs chance 
■which Dr Anderfon planted with potatoes of the very of being dry and mealy than others of the fame fort- 
fame fort,but obtained from different perfons. The ridges which have attained their full growth before the cold- 
were intermixed, and the one was very much curled, and nefs or inclemency of the weather checked them. But 
the other perfedtly free. The difeafe, therefore, appears our author’s quedion does not relate to this, but to the 
to arife from infedted feed: it is however poffible that it effedt thefe unripe potatoes, ufed as feed, would have 
■may be communicated by juxtapodtion ; and if fo, the on the fucceeding crop; a circumdance which experi- 
■difeafe might be in a great meafure if not entirely avoid- ence alone can determine. “ But even if it fhould be 
<ed, by pulling out thofe that fhowed the lead fymptom found (continues our author) that the maturity of the 
of it, on their fird appearing above ground. feeds affedted the quality of the potatoes, it would not 

In the Tranfadlions of the London Society for en- follow invariably that the feeds produced on early dry 
couragement of arts, &c. we find a good deal about the foils would be better than thofe from later foils; becaufe 
curl difeafe. Many of the writers agree in opinion it might fometimes happen from local pofition, and 
•with Dr Anderfon in many particulars; and particu- other accidental circumdances, that the growth of the 
"• larly, that though the difeafe may be prevented, we potatoes in the dry early foil might be checked by frods 
do not yet know enough of its nature to be able to many weeks before thofe on the other foil were affedled, 
cure it. See their veil. viii. p. 18, &c. ix. p. 52, &c. in confequence of which the plants in the cold foil might 
and x. p. 75. In this lad volume we are told that attain to more perfedt maturity than thofe on the drier 
the principal caufes-of the curl are three: 1. From one. I mention this peculiarity merely to {how how cau- 
their being forced by cultivation to overgrow their tious the farmer ought to be in adopting general conclu- 
power for vegetation; 2. From their vegetative pow- fions without carefully attending to all the collateral cir- 
er being dried up in ebb foil by the {torching heat cum dances that may affedl his experiment. I {hall only 
of the fun ; and, 3. From their being expofed too farther add on this head, that I had occafion to know 
^ long after they are cut in fets before they are planted. well a dry warm fpot cf ground on which the hems of the 
On the foil it is generally and very naturally believed that a dry potatoes of crop 1776 were frod-bitten at lead fix weeks 
and feafon foil or a dry feafon neceffarily produces the dried po- before thofe on another fpot at fome miles didance from 
rnoft -pro- tatoes. But there is good reafon to doubt the truth it, where the foil was naturally more cold and damp, 
per for po- 0 f the opinion. The year [775 was the dried and were in the fmalled degree affedled by it. It likewife 
tatoes. warmed feafon that has been known in Scotland within fo happened, that the potatoes raifed on the fird-men- 
the memory of man, yet the potatoes of that year’s tioned fpot in the year 1777 (their own frod-bitten (d) 
crop were watery almoft to a proverb: on the other feed was employed) had fuch a peculiar acrid and bit- 
han.i, the potatoes of crop 1777, although it was a re- terifh tafte as to be hardly at all eatable, while thofe in 
markably rainy feafon, were as dry and mealy at lead the colder place of that crop had nothing of that un» 

ufuai 


Totato, 

- V 


(d) Obfetve, the term frofl litien is here applied to the dems only, and not to the bulbs. The dems were fo 
much hurt by the frod as to turn black and decay, but the bulb's were taken up before the frod had been fuffici- 
ently intenfe to hurt them. 


1 
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Potato, ufual tafte. Whether this diverfity was occafioned by 
— v the circumftance him alluded to, 1 do not take it on me 

to fay. In matters of fuch nice difquifition as the pre- 
fent, many facts obtained by very accurate obfervation 
are neceifary before any conclufion can be relied on.” 

Potatoes, when planted in water, flroot out a great 
number of fine white roots l.lte threads into the water ; 
but on none of them is there to be found the lead ap¬ 
pearance of a bulb ; while on the ether hand the pota¬ 
toes in that cafe always grow on the top. Potatoes are 
found to be extremely uleful in bringing exhaufted land 
into heart again. See Agriculture, n° 35 and 186, 
p. 309, col. 1. The bilhop of Killalue in Ireland di- 
reds the ufe of them for this purpofe in a letter in the 
Bath Papers , vol. 4. p. 232, and confirms its utility in 
this relpect by experiments of his own. In the 10th 
vol. of the 7 rinj'aflwns of the London Society for Encou¬ 
ragement of Arts , &c. p. 34, theie is alio a molt decifive 
proof of this utility. 

We have been induced,-from the extenfive utility of 
this root, to extend our obfervations on the fubjed to a 
greater length than we fhould otherwife have done. 
Such of our readers as wiilr for further information, 
will of courfe conlult the books from which we have 
made up the prefent article, as well as other books 
on Agriculture ; in which they will find the obfer¬ 
vations and experiments which we have mentioned at 
much greater length than we could poffibly give them. 
In the fixth volume of the Bath Society Papers there is an 
excellent paper on the culture of potatoes and feeding 
hogs with them during feven years by John Biliingiley 
Elq; of which our limits do not permit us to take par* 
ticular notice. There are alfo a variety of other papers in 
the feveral volumes of that work, as well as in the Tranf- 
adions of the London Society, which we have already 
feveral times mentioned ; which will delerve the particu¬ 
lar attention of fuch as wiih well to the poor, or have a 
defire Hill farther to extend die utility of this mod valu¬ 
able root. We have already mentioned a cheap prepa¬ 
ration by means of potatoes for the poor, fee Agricul¬ 
ture, n° 161 ; and we fhall finifh the prefent article 
tvith a receipt to make a potato herrico, which may be 
equally ufeful to thofe whofe circumftances are not fuch 
as to make them regardlefs of economy. We take it 
from the Gentleman’s Magazine, and give it in the 
words of a perfon who had tried the experiment. 

Scrape the fkin clean off four pounds of good raw 
potatoes, then walh them clean in fair water : take two 
pounds of beef, one of mutton, and one of pork ; or 
as you like belt, four pounds of any of tbefe meats ; cut 
them into pieces of three or four ounces each, feafon 
them very well with pepper and fait and a good onion 
chopped very fmall: have ready a ftrong wide-mouthed 
ilone-jar, fuch as hares are ufually jugged in ; llice thin 
a layer of the potatoes into the jar, then a layer of the 
feafoned meat over them, and fo alternately layers of 
potatoes and meat; let your uppermoft layer be potatoes, 
fo that your jar be about three quarters full, but put 
no water into your jar; then clofe or flop the mouth of 
it with a large well-fitted piece of cork, covering the 
lame with a ftrong piece of canvas, and tyeing it down 
with pack-thread, fo as only a little of the fleam may 
el'cape in the dewing ; for a little fhould condantly eva¬ 
porate from the fide of the cork to fave the jar from 
burding. Then place your jar upright in a kettle of 
Vol. XV. 


cold water on the fire, fo as the mouth of the jar mey "Potato 
be always two inches above the water in the kettle when .. _ li 
boiling. The heir co in the jar will begin to boil True ‘ IJ « 
minutes fooner than the water in the kettle, and that for 
obvious reafons. In about an hour after the water in the 
kettle begins to boil, yuur herrico will be fully dewed. 

Then take out and open the jar, pour out the herrico 
into a deep diffi, and ferve it up. 

Th : s excellent, wholefomc, and economical difh Ap¬ 
plies an agreeable dinner twice a week to a family con¬ 
fiding of three grown people, and three children under 
fourteen years of age, where neither health nor good fto- 
machs are wanting, thanks to God : and, in point of 
economy we mud obferve, that here is the whole article 
of butter faved, as alfo the whole article of bread, or 
nearly fo ; nor does there require fo large or fo continued 
a fire, nor fo much time or trouble as is neceffary for the 
dreffing of many other didies that by no means deferve 
the preference of this excellent henico. 

We have alfo (by way of change) made it with pow¬ 
dered beef, fometimes with powdered pork, fometimes 
with half frefh beef or mutton and half pickled pork, 
and found it good in all thefe ways, particularly with 
three pounds of frefh beef and one of pickled pork. We 
have left off fending pies and dews to the bakers. We 
fometimes (in a larger kettle) boil a fmall piece of pow- 
dered beef along-fide of the jar, by continuing the boil¬ 
ing an hour and an half longer, and this ferves us to eat 
cold the next day, with hot garden-duff or a pudding. 

PoTATo-BreacL See Bread of Potatoes. 

Spanifh Potato . See Convolvulus, n° 5, 

POTENT, or Potence, in heraldry, a term for a 
kind of crofs, whofe ends all terminate like the head of 
a crutch. It is otherwife called the Jcrufakm crofs, and 
is reprefented Plate CCXXIX, fig. 12, 12. 

POTENTIA (power), that whereby a thing is ca¬ 
pable either of a<fiting or being aided upon. 

POTENTIAL, in the lchools, is ufed to denote 
and didinguifh a kind of qualities, which are fuppofed 
to exid in the body in potentia only ; by which they are 
capable in fome meafure of affeding and impreffing on 
us the ideas of fuch qualities, though not adually inhe¬ 
rent in themfelves; in which fenfe we fay, potential heat, 
potential cold, &c. 

Potential Cautery, in medicine, denotes the con- 
fuming, or reducing to an efehar, any part of the hu¬ 
man body by a caudic alkaline or metallic fait, &c. in¬ 
dead of a red-hot iron, which lad is called the aBual 

cautery. 

Potential, in grammar, an epithet applied to one 
of the moods of verbs. The potential is the fame in 
form with the fubjundive, and is, according to RudJi- 
man, implied in that mood, for which reafon that gram¬ 
marian rejeds it; but others will have it to differ from 
the fubjundive in this, that it always implies in it either 
pojfum, volo, or debeo. It is fometimes called the permijftve 
■mood, becaufe it often implies a permiflion or conceflion 
todoathing. See Grammar. 

POTENTILLA, silver-weed, wild tanfey, or 
cinquefoil: A genus of the pentagynia order, belonging 
to the icofandria clafs of plants ; and in the natural me¬ 
thod ranking under the 35th order, Senticcfx. The ca¬ 
lyx is decemfid ; there are five petals ; the feeds round- 
iih, naked, and affixed to a fmall dry receptacle. The 
fpecies are, 1. The frudicofa, orlhrubby potentilla, com- 
3 K monly 
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Potentilla, monly called Jhrub-cinquefoil. This r'lfes with a (hort 
Potarium. fh ru bby Item, dividing into a branchy full head, three or 
w £ our £ eet high; clofely garnifhed with pinnated leaves of 
five oblong, narrow, acute-pointed, folioles, pale green 
above, and vvhitifh underneath; and the branches termi¬ 
nated by clufters of large fpreading, yellow flowers. 
This is a beautiful deciduous flowering fhrub, worthy a 
place in every curious colledtion. It grows wild in 
Yorklhire and other northern parts of England, &c. but 
has been long cultivated in gardens as an ornamental 
fhrub. 2. The reptans, or creeping common five-leaved 
potentilla, or five-leaved grafs, hath a thick fibry root, 
{lender, trailing, repent (talks, digitated, five-lobed, pe- 
tiolated leaves, and yellow flowers fingly. 3. Theru- 
peftris, or mountain upright cinquefoil, hath upright 
ltalks, eight or nine inches high ; pinnated five and three 
lobed alternate leaves, having oval crenated lobes, and 
the (talks terminated by fmall white flowers. 4.'The 
recta, or ere< 5 t feven-lobed yellow cinquefoil, hath eredt 
ltalks, feven-lobed leaves ; having three lobes fpear- 
fhaped and ferrated, green and hairy on both Tides, and 
the (talks terminated by corymbofe clutters of yellow 
flowers. 5. The fragaroides, or (trawberry-like trailing 
potentilla, hath a fomewhat tuberous root, furnilhed 
with many long fibres, long trailing (hoots, rooting at 
the joints ; pinnated, moftly three-lobed leaves, having 
oval lobes, with the extreme lobe the larged, and cluflers 
of fmall white flowers. This fpecies bears a great re- 
femblance to the fmall (lerile flrawberry plants. 6. The 
argentea, filvery upright potentilla, hath upright flalks, 
branching a foot high ; and five-lobed leaves, having 
the lobes wedge-fhaped, cut on the'edges, hoary and 
white underneath, and the branches terminated by fmall 
, yellow flowers. 

All thefe plants flower in June and July ; the flowers 
are compofed each of five roundifti petals, and about 
20 flamina. They are all very hardy, and may be em¬ 
ployed in the different compartments of the pleafure 
ground. Their propagation is very eafy. The fhrubby 
potentilla may be propagated abundantly by fuckers, 
layers, and cuttings ; all of which will readily grow, 
and make plants in one year, which after having two or 
three years gowth in the nurfery will be fit for any of 
the (hrubbery compartments. All the herbaceous kinds 
may be propagated by parting the roots in autumn or 
fpring, or by feed in any of thofe feafons. 

POTERIUM, garden burnet : A genus of the 
polyandria order, belonging to the monoecia clafs of 
plants and in the natural method ranking under the 
54th order, Mifcellanea. The male calyx is tetraphyl- 
lous ; the corolla quadripartite ; and there are from 30 
to 40 (lamina. The female calyx is tetraphyllous ; the 
‘corolla quadripartite ; there are two piftils ; the berry 
is formed of the indurated tube of the corolla.. The 
fpecies are, 1. The fanguiforba, or common garden bur- 
net, hath fibry perennial roots, crowned by a large tuft 
of pinnated leaves,, or fix or feven pair of fawed lobes, 
terminated by an odd one ; upright angular (talks, di¬ 
viding, and branching a foot and a half high, termi¬ 
nated by oblong fpikes of purplifh red flowers. This 
fpecies grows wild in England, in chalky foils ; but has 
been long cultivated as a choice faiad-herb for winter 
and fpring ufe, it being of a warm nature ; the young 
leaves are the ufeful parts. It is perennial in root, and 
retains its, radical le.aves all the year, but the (talks are 


annual. 2. The hybridurn, hybrid agrimony-leaved Poterium 
Montpelier burnet, rifes with upright, taper, clofely II 
gathered (talks two feet high ; pinnated odoriferous . Qt0 ' 
leaves of three or four pair of fawed lobes, terminated 
by an odd one ; and the (talks terminated by long foot- 
(talks dividing into fmaller, each fupporting a fmall 
roundifii fpike of flowers. This fpecies often proves 
biennial; but by cutting down fome of the (talks before 
they flower, it will caufe it to multiply at bottom, and 
become abiding. 3. Poterium fpinolum, fhrubby fpi- 
nous burnet of Crete, hath a fhrubby (tem and branch¬ 
es, rifing a yard high, armed with fpines; fmall pin¬ 
nated evergreen leaves, of fix or feven pair of lobes, ter¬ 
minated by an odd one, and the branches terminated by 
fmall heads of greenilh flowers. 

All thefe fpecies flower in June and July, fucceed- 
ed by ripe feeds in Autumn. They are all natural¬ 
ly perennial; but the two herbaceous ones are abiding 
in root only; the other in root, (tem, and branches:, 
the two former are hardy, and the third requires (helter 
in winter. The firfl fort merits culture in every kitchen- 
garden for winter and fpring falads. Some plants, 
both of the fir ft and fecond forts, may be introduced in 
the herbaceous colleiftion in the pleafure-garden for va¬ 
riety. The third fort mud be kept always in pots to 
have fhelter in winter. They are all eafily propagated, 
the firft fort by feed and by parting the roots. The fe¬ 
cond fort may alfo be increafed by feeds and flips of the 
root, as foi the former fort. Arid the propagation of 
the third is by flips or cuttings of the branches in fpring 
and fummer, planted in pots, and placed under glafles, 
giving (hade and water ; or might be forwarded more 
by plunging them in a hot-bed. 

Burnet is of a heating, drying nature, cordial and 
alexipharmac ; in fummer, the leaves are ufed for cool 
tankards, to give the wine an agreeable flavour. The 
powder of the root of the firft fpecies is commended 
againft fpitting of blood, bleeding at the nofe, dyfen- 
teries, and difeafes attended with violent fecretions. In 
winter and fpring, the young tender leaves are ufed in 
falads. For its.ufes as food for cattle,, fee Agricul¬ 
ture, n° 184 

POTHOS, in botany ; a genus of the polyandria 
order, belonging to the gynar.dria clafs of plants. The 
fpatha or (heath is a Ample fpadix covered ; there is no 
calyx but four petals, and as many (lamina; the berries 
difpermous. 

POTION, a liquid medicine, confiding of as much 
as can be drunk at one draught. 

POTIPHAR, or Putiphar, an officer of the 
court of Pharaoh king of Egypt, and general of his 
troops, according to our tranflation, Le Clerc, and the 
verfion of the vulgate; but according to the Hebrew and 
Septuagint, the chief of his butchers or cooks. The 
Hebrew text, the Septuagint, and vulgate, call him Eu¬ 
nuch. But it is probable it in this place means only 
an officer of the king’s court,, for he was certainly 
married and had children. We have no other accounts 
of him but what appear in feripture; and that account 
is too generally known to require to be enlarged on in 
this place. See Genefts xxxviii. xxxix. &c. 

POTOSI, a city of Peru in South America, fitua- 
ted at the bottom of a mountain of that name, in which 
is the richeft filvermine ever difeovered. To give aTt 
id ea of its richaefs, we (hall mention its produce at dif¬ 
ferent 
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Potfdam, ferent times. Exclufive of what was not regiftered, 
f ott - fays Abbe Raynal, and was fmuggled away, the fifth 
part belonging, to the government, from 1545 to 1564, 
* 151,875'- amounted 1036,450,000 livres * per annum. But this 
abundance of metals foon decreal’ed. From 1564 to 
1585, the annual fifth part amounted to no more than 
15,187,489 livres four fols$. From 1585 to 1624, 
it amounted to 12,149,994 livres 12 folsf. From 
1624 to 1633, to 6,074,997 livres fix fols From 
this laid period, the produce of thefe mines hath fo evi¬ 
dently decreafed, that ill 1763 the. fifth part, belonging 
to the king, did n it exceed 1,364,682 livres 12 fols [|. 
Situated in W. Long. 67. S. Lat. 22. See the article 
Peru, p. 220, col. 2. 

POTSDAM, or Postdam, a town of Germany, in 
the circle of Upper Saxony, with a palace, belonging 
to the king of Pruflia. It is feated in an ifland ten 
miles in circumference, formed by the rivers Sprae and 
Havel. The palace is very curious, and finely built 
upon a delight!ul fpot 12 miles weft of Berlin. E. 
Long. 13. 42. N. Lat. 52. 34. Reilbeck in his travels 
informs - us, that the houfes in Potfdam are dill finer 
than thofe of Berlin ; but like them they are inhabited 
only by perfons of the lower and middling ranks. 

POTT (Percival), was born in London in 17x3. He 
received the firft rudiments of his education at a private 
fchool at Darne in Kent; and became an apprentice 
to Mr Nourfe, one of the furgeons of St Bartholo¬ 
mew’s hofpital ; of which hofpital, in 1744-5, ne was 
elected an affiftant furgeon, and in 1749 appointed one 
of the principal furgeons. In 1746, he married the 
daughter of Robert Cruttenden, Efq. His firft pub¬ 
lication is faid to have been planned in 1756, during 
his confinement in confequence of a compound fraCture 
of the leg: from that time, his pen was feldom long 
unemployed. His practice and his reputation were 
now rapidly increafing : in 1764, he was elefted a fel¬ 
low of the Royal Society ; and afterward was compli¬ 
mented with honorary diplomas from the Royal Col¬ 
leges of Surgeons at Edinburgh and in Ireland. In 
1787, he refigned the office of furgeon to St Bartho¬ 
lomew’s hofpital, “ after- having ferved it (as he ufed 
to fay), man and boy, half a century ; and on the 22d 
of December 1788, after an illnefs of eight days, he 
expired. 

“ The labours of the greatefl part of his life (fays 
Mr Earle, who publilhed his Chirurgical works), were 
without relaxation : an increafing family required his 
utmoft exertion: of late years he had a villa at Neaf- 
den; and in the autumn ufually palled a month at 
Bath, or at the fea-fide. Thus, though he gathered, 
as he exprefted it, fome of the fruit of the garden 
which he had planted as he went along, and always 
lived in a generous and hofpitable manner, at the fame 
time bellowing on four fons and four daughters a libe¬ 
ral and neceffarily expenfive education, and applying 
large fums to their eftablilhment during his lifetime, 
he left an ample provifion for them at his deceafe. A- 
mong his papers was found, what he had often men¬ 
tioned, a lmall box, containing a few pieces of money, 
being the whole which he ever received from the wreck 
of his father’s fortune. With this was depofited an 
exaCt account of every individual fee which a long 
life of bufinefs had produced—abundant evidence of 
well fpent time, and the induftrious application of abi¬ 


lities, to which the res angujia domi, at the commence¬ 
ment probably adled more powerfully as an incentive than 
as an obftacle.” 

POTTER (Chriftopher), a 1 ,anted Englilh divine, 
was born in 1591, and bred at Oxford. In 1633, he 
publilhed his “ Anfwer to a late Popilh Plot,” intitled 
Charity mijlaken, which he wrote by fpecial order of 
King Charles I. whofe chaplain he was. In 163.!, he 
was promoted to the deanery of Worcefter ; and, in 
1640, was conftituted vice-chancellor of the univerfity < f 
Oxford, in the execution of which office he met with 
fome trouble from the members of the long parliament. 
Upon breaking' out of the civil wars, he lent all h s 
plate to the king, declaring, “ that he would rather, like 
Diogenes, drink in the hollow of his hand, than that his 
majefty Ihould wantand he afterwards fuffered much 
for the royal caufe. In conlideration of this he was no¬ 
minated to the deanery of Durham in 1646, but was pre¬ 
vented from being inftalled by his death, which happen¬ 
ed about two months after. He was a perfon learned 
and religious, exemplary in his converfation, courteous 
in his carriage, of a fweet and obliging nature, and of a 
comely prelence. He was remarkable in his charity to 
the poor. 

Potter (Dr John), archbifnop of Canterbury, was 
the fon of a linen-draper at Wakefield in Yorkfhire, 
where he was born about the year 1674. He ftudied 
at Univerfity college, Oxford ; and at 19 publilhed 
Variantes leBiones O’ note ad Plutarchi Itlrum de audiendis 
poetis ; & ad Bafilii magni erationem ad juvenes, quomodo 
cum fruclu legere pojfint Gracorum libros, 8vo, 1693. In 
1697, cam e out his edition of Lycophron, in folio ; 
which is reckoned the beft of that obfeure writer : foon 
after, he publilhed his Antiquities of Greece, 2 vols. 8vo. 
Thefe works eftablilhed his literary reputation, and en¬ 
gaged him in a correfpondence with Graevius and other 
learned foreigners. In 1706, he was made chaplain 
to the queen ; in 1715, bifhop of Oxford ; and in 1737, 
he fucceeded archbifhop Wake in the fee of Canterbury ; 
which high ftation he fupported with much dignity until 
his death in 1747. He was a learned and exemplary 
churchman; but not of an amiable difpofition, being but 
too ftrongly tinctured with the pride of office ; nor is it 
to his credit that he difinherited his eldeft fon for mar¬ 
rying below his rank in life. His “ Theological works, 
containing fermons, charges, difeourfes on church-go¬ 
vernment, and divinity lectures,” were printed at Oxford, 
in 3 vols, 8vo, 1753. 

POTTERY, the manufacture of earthen-ware, or the 
art of making earthen veflels. See DELFT-Ware, Stohe- 
Ware , and Porcelain, &c. 

The wheel and lathe are the chief and almoft the 
only inftruments in pottery: the firft for large works, 
and the laft for fmall. The potter’s wheel conlifts prin¬ 
cipally in the nut, which is a beam or axis, whole foot 
or pivot plays perpendicularly on a free-ftone foie or 
bottom. From the four corners of this beam, which 
does not exceed two feet in height, arife four iron 
bars, called the /pokes of the wheel; which forming dia¬ 
gonal lines with the beam, defeend, and are fattened 
at bottom to the edges of a ftrong wooden circle, four 
feet in diameter, perfectly like the felloes of a coach- 
wheel, except that it has neither axis nor radii, and 
is only joined to the beam, which ferves it as an axis 
by the iron-bars. The top of the nut is flat, of a cir- 
3 K 2 eular 


Pottef, 

Pottery. 
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Pottery cular figure, and a foot in diameter; and on this is laid 
II the clay which is to be turned and fafhioned. The 
Poverty. v .] lee \ t i iug difpofed is encompaffed with four fides of 
four different pieces of wood fattened on a wooden 
frame; the hind-piece, which is that on which the 
workman fits, is made a little inclining towards the 
■wheel; on the fore-piece are placed the prepared earth; 
on the fide-pieces he refts his feet, and thefe are made 
inclining to give him more or lefs room. Having pre¬ 
pared the earth, the potter lays a round piece of it on 
the circular head of the nut, and fitting down turns 
the wheel with his feet till it has got the proper velo¬ 
city; then, wetting his hands with water, he preffes 
his fift or his finger-ends into the middle of the lump, 
and thus forms the cavity of the vefl’el, continuing to 
widen it from the middle; and thus turning the infide 
into form with one hand, while he proportions the out- 
fide with the other, the wheel conftantly turning all the 
while, and he wetting his hands from time to time. 
When the veflel is too thick, he ufes a flat piece of 
iron, fomewhat fharp on the edge, to pare off what is 
redundant ; and when it is finifhed, it is taken off 
from the circular head by a wire patted under the veflel. 

The potter’s lathe is alfo a kind of wheel, but more 
„ Ample and flight than the former: its three chief mem¬ 
bers ate an iron beam or axis three feet and a half 
high, and two feet and a half diameter, placed horizon¬ 
tally at the top of the beam, and ferving to form the 
veflel upon: and another large wooden wheel, all of a 
piece, three inches thick, and two or three feet broad, 
fattened to the fame beam at the bottom, and parallel 
to the horizon. The beam or axis turns by a pivot at 
the bottom in an iron ftand. The workman gives the 
motion to the lathe with his feet, by pufhing .the great 
wheel alternately with each foot, {fillgiving it a greater 
or letter degree of motion as his work requires. They 
work with the lathe with the fame inftruments, and 
after the fame manner, as with the wheel. The mould¬ 
ings are formed by holding a piece of wood or iron 
cut in the form of the moulding to the veffel, while 
the wheel is turning round ; but the feet and handles 
-ire made by themfelves and feton with the hand ; and 
if there be any fculpture in the work, it is ufually done 
in wooden moulds, and (tuck on piece by piece on the 
outlide of the veflel. For the glazing of the work, fee 
Glazing. 

POTTLE, an Englifh meafure containing two 
quarts. 

POVERTY fignifies indigence or want of riches, 
and has been the iot of a large portion of men in every 
age. Whether, on the whole, it has been productive 
©t good or bad confequences, has been difputed. In a 
moral view, perhaps it has been, on the whole, ufeful, 
asadverfity is in general more conducive to virtue than 
profp^rity, which too often leads to luxury and vice.— 
Sometimes, however, poverty has had a baneful effect 
upon the mind, and has prompted men to commit very 
inhuman actions ; but this in civilized communities very 
fcldorn occurs. In a political view, poverty is thought 
by fome to be hurtful: Raynal thinks it is a check, 
to population, (iee his Hiftory, vol vi. p. 471.) ; and 
Dr Smith fo far agrees with him ; for though he aflerts, 
and indeed proves, that poverty is no check to the pro¬ 
duction of children, he allows it to be very unfavour¬ 


able to raifing them. See Smith’s Wealth of Nations, Pouladuff 
vol. i. p. 119, &c. See alfo Poor. p L 

POULADUFF, two remarkable great holes in the ‘. 

ground, about a mile weft of Rofs, in the county of 
Cork, and province of Munfter, in Ireland, 80 yards 
deep, in which the fea flows by fubterraneous paffages. 

They are called Eaft and Weft Pouladuff; one is on 
the lands ofDowneen, and the other onTralong. 

POULTICE, a fort of medicine, called alfo a cata- 
plafm. See Cataflasma. 

POULTRY, all kind of domeftic birds brought up in 
yards, as cocks, hens, capons, ducks, turkeys, &c. 

Almoft all the domeftic birds of the poultry kind 
that we maintain in our yards are of foreign ex¬ 
traction : but there are others to be ranked in this clafs 
that are as yet in a Hate of nature, and perhaps only 
wait till they become fufficiently fcarce to be taken 
under the care of man to multiply their propagation. 

It will appear remarkable enough, if we confider how- 
much the tame poultry which we have imported from 
diftant climates has increafed, and how much thofe 
wild birds of the poultry kind that have never yet been 
taken into keeping have been diminiihed and deftroyed. 

They are all thinned; and many of the fpecies, efpecially 
in the more cultivated and populous parts of the coun¬ 
try are utterly unfeen. 

Under birds of the poultry kind may be ranked all 
thofe that have white flefh, and, comparatively to their 
heads and limbs, have bulky bodies. They are furnifh- 
ed with fhort ftrong-bills for picking up grain, which 
is their chief and often their only fuftenance. Their 
wings are fhort and concave; for which reafon they are 
not able to fly far. They lay a great many eggs ; and 
as they lead their young abroad, the very day they are 
hatched, in queft of food, which they are fhown by 
the mother, and which they pick up for themfelves, 
they generally make their nefts on the ground. The 
toes of all thefe are united by a membrane as far as the 
firft.articulation, and are then divided. 

Under thi - clafs we may therefore render the com¬ 
mon cock, the.peacock, the turkey, the pintada or Gui¬ 
nea hen, the pheafant, the buftard, the grous, the part¬ 
ridge, and the quail. They all bear a ftrong fimilitude 
to each other, being equally granivormis flefhy, and dedi¬ 
cate to the palate. They are among birds what beafts of 
pafture are among quadrupeds, peaceable tenants of the 
field, and fhunning the thicker parts of the foreft, that 
abound with numerous animals who carry on unceafmg 
hoftilities again ft them. 

As nature has formed the rapacious clafs for war, fo 
fhe feems equally to have fitted thefe for peace, reft, 
and fociety. Their wings are but fhort, fo that they 
are ill formed for wandering from one region to ano¬ 
ther : their, bills are alfo fhort, and incapable cf an¬ 
noying their oppofers : their legs are ftrong indeed; 
but their toes are made for fcratching up their food, 
and not for holding or tearing it. Thefe are fuf- 
ficient indications of their harmlefs nature ; .while their 
bodie 1 , which are fat and flefhy, render them unwieldy 
travellers, and incapable of ftraying far from each other. 

Accordingly, we find them chiefly in fociety : they 
live together: and though they may have their dis¬ 
putes, like all other animals, upon fome occafions; 
yet, when kept in the fame diftrid, or fed in the 
* fame: 
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pounce fame yard, they learn the arts of fubordination; and, 
II in proportion as each knows his llrength, he feldom 
P° uffin - tries a fecond time the combat where he has once been 
~ ^ worded. 

In this manner, all of this kind feeen to lead an in¬ 
dolent voluptuous life. As they are furnilhed internal¬ 
ly with a very ftrong ftomach, commonly called a giz¬ 
zard, fo their voracioufnefs fcarce knows any bounds. 
If kept in clofe captivity, and feparated from all their 
former companions, they have ftill the pleafure of eat¬ 
ing left.; and they foon grow fat and unwieldy in their 
prifon. To fay this more fimply, many of the wilder 
fpecies of birds, when cooped or caged, pine away, grow 
gloomy,andfome refufe all fuftenance whatever; none 
except thofe of the poultry kind grow fat, who feem to 
lofe all remembrance of their former liberty, fatisfiedwith 
indolence and plenty, 

POUNCE, gum fandarach pounded and fifted very 
fine, t) rub on paper in order to preferve it from 
drinking, and to make it more fit to write upon. 

Pounce, is alfo a little heap of charcoal dull, in- 
clofed in a piece of muflin or fome other open fluff, to 
be paffed over holes pricked in a work, in order to 
mark the lines or defigns thereof on paper, filk, &c. 
placed underneath ; which are to be afterwards finifhed 
with a pen and ink, a needle, or the like. This kind 
of pounce is much ufed by embroiderers, to transfer 
their patterns upon fluffs; by lace-makers, and fome- 
times alfo by engravers. 

Pounces, in falconry, the talons or claws of a bird 
of prey. 

POUND, a flandard-weight ; for the proportion and 
fubdivifions of which, fee the article Weight. 

Pound alfo denotes a money of account; .fo called, 
becaufe that ancient pound of filver weighed a pound 
one penny troy. 

Pound, among lawyers, denotes a place of llrength, 
in which to keep cattle that are diltrained, or put in 
for trefspafs, until they are replevied or redeemed. . _ 

POUNDAGE, in England a fubfidy of i2d.in the 
pound, granted to the crown on all goods and mer¬ 
chandizes exported or imported; and if by aliens, 
more 

POURPRESTURE, in law, is a wrongful inclo- 
fure, or incrorchment upon another perfor’s property. 

POURSUIVANT, or Pursuivant, in heraldry, 
the lowed: order of officers at arms.—They are proper¬ 
ly attendants on the heralds when, they marfhal pub¬ 
lic ceremonies. Of thefe in England there were for¬ 
merly many; but. at prefent there are only four, viz. 
blue mantle, rouge-crofs, rouge-dragon, and port cul- 
lice. In Scotland there is only one king at arms, -who 
is ftyled Lyon ; and has under him no lefs than fix he¬ 
ralds, as many purfuivants, and a great many meffengers 
at arms. See Lyon. 

POURVEYANCE, or Purveyance, in Englifh law, 
the providing corn, fuel, vidtuals, &c. for the king's houfe- 
hold ; and hence the officer who did fo was termed 
pourvoyor. As fevcral offences were committed by thefe 
officeis, it -was enadted by flat. 12. Car. II. that no 
perfon, under colour of pourveyance, (hall take any 
timber, cattle, corn, &c. from any fubjedt without his 
free confent, or without a juft appraifement and paying 
for the fame. 

POUSSIN (Nicholas), an eminent French painter, 


born in 159a, at Andel, a little city in Norm.indy, Potfiin, 
where his father was of noble extradition, but born to a Pow ric-r. 
fmall eftate. Pie was inftrudted for a few months by v 
one Ferdinand Elle, a portrait-painter, and afterwards, 
fpent a month with L’Allemant; but finding thefe ar- 
tifts not likely to improve him foitably to his deftres, 
hefirfl ftudied the paintings of the beft matters, and 
then haftened to finifh a few pieces he was engaged in, 
and travelled to Italy. Here he devoted almoft his 
whole attention to the ftudy of antique ftatutes and bas 
reliefs; which was probably the caufc of his want (f 
knowledge in, and tatte for, the art of colouring. Be¬ 
ing invited back to Paris by Louis XIII. who affign- 
ed him a penfion with lodgings in the Thuilleries, he„ 
painted for prince Juftiniani an hiftoricg .1 pidlure re- 
prefenting Herod’s cruelly ; an admirable compofition, 
in which he gave fucli exprvffion to every charadter, as 
could not fail to ftrike the beholder with terror and 
pity: he then laboured for fever al years on the cele¬ 
brated pidtures of the feven facraments of the Romifh 
church. Butnone of Pouffin’s defigns have been more 
generally admired than that of the death of Germa- 
-nicus ; which would have gained him immortal honour 
if he had never painted another pidture. He began the 
labours of Hercules in the gallery of the Louvre; but 
the fadlion of Vouet’s fchool railing at him and his. 
performances, put him fo out of humour with his own 
country, that he returned to Rome, where he died in 
1665. He never went beyond eafel-pieces, for which 
he had a perpetual demand ;. and his method was to fix 
the price he expedted on the back of the canvas,, which 
was readily paid. 

Poussin (Gafpar). This painter, whofe real name 
was Dughet, was born at Paris in 1600; and was in¬ 
duced to travel to Rome, not only from a love to the 
art of painting, but alfo to vifit his filler, who was mar¬ 
ried to Nicholas Pouffin. Sandrart fays that Gafpar 
was employed at fit ft only to prepare the pallet, pen¬ 
cils, and colours, for Nicholas ; but by the precepts and 
example of that excellent mailer, gradually rofe to the 
bigheft reputation, and is undoubtedly one of the beft 
landfcape painters that.ever appeared. It is generally 
thought thac no painter ever ftudied nature to better 
purpofe, or reprefent'ed the effedis of land-ftorms more 
happily, than Gafpar; all his trees fhow a natural de¬ 
gree of agitation, every leaf being in motion ; his. 
feenes are all beautifully chofen, as are the fites of his, 
buildings. He defigned human figure; but very indif¬ 
ferently ; for which reafon he fi equently prevailed on 
Nicholas to paint them for him ; and they were always 
introduced with the utmoft propriety. While he con¬ 
tinued at Rome he dropped his own name, and alfumed 
that of his brother-in-law and benefadlor, by which only 
he is at prefent known. He died in 1662. 

POWDER, in pharmacy, a dry medicine well bro¬ 
ken, either in a mortar by grinding or by fome chemi¬ 
cal operation. 

Gun-PowDER See Gunpowder. See alfo Obfer- 
vations on Gunpowder in the Iriffi Tranfadlions 1788,. 
p. 97. clafs Science-, by Mr Napier. 

PowDER-CheJls, certain fmall boxes charged with 
■powder and a quantity of aid nails or fpli-nters of iron, 
and fattened occafionally on the deck and fides of a 
(hip, in order’ to be difebarged on an enemy who at¬ 
tempts to feize her by boarding. Thefe cafes are ufu- 
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Pow 'er al]y from 12 to 18 inches in length, and about eight 
p H or ten in breadth, having their outer or upper part ter- 
■ urinating in an ed.ge. They tire nailed to feveral places 

of the quarter-deck and bulk-head of the w;aift, ha¬ 
ving a train of powder, which communicates with the 
inner apartments of the {hip, fo as to be fired at plea¬ 
sure to annoy the enemy. They are particularly ufed 
in merchant-lhips which are furnifhed with clofe-quar- 
ters to oppofe the boarders. 

PoirDERMagazine, a bomb-proof arched building, to 
contain powder in fortified places. 

Powder for the Hair. The bell fort is (larch well 
pounded and fifted, and generally prepared with fome 
perfume. 

fumes's Powder. See f 1 moo's Powder. In the 
Philolbphical Tranfaftions for 1791, p. 317. there is 
a paper by Dr Pearfon, containing experiments and ob- 
i'ervations on James’s powder. Dr Pearfon fays, it was 
originally a patent medicine ; but it is well known that 
it cannot be prepared by following the directions of the 
fpecification in the court of chancery. His obfervations 
and experiments, therefore, he thinks, may explain the 
nature and manner of preparing this medicine, and per¬ 
haps may extend the hiftory of antimony. The refult 
of the whole, in Dr Pearfon’s own words, is as follows : 

1. James’s powder confifts of phofphoric acid, lime, 
and antimonial calx; with a minute quantity of calx of 
iron, which is confidered to be an accidental fubllance. 
2. Either thefe three eflential ingredients are united 
with each other, forming a triple compound,or phofpho- 
rated lime is combined with the antimonial calx, compo- 
fing a double compound in the proportion of about 57 
parts of calx and 43 parts of phofphorated lime. 3. This 
antimonial calx is different from any other known calx 
of antimony in feveral of its chemical qualities. About 
three-fourths of it are foluble in marine acid, and afford 
Algaroth powder; and the remainder is not foluble in 
this menflrum, and is apparently vitrified. It alfo ap¬ 
pears, that by calcining together bone-afhes, that is, 
phofphorated lime and antimony in a certain propor¬ 
tion, and afterwards expofing the mixture to a white 
heat, a compound was formed, confiding of antimonial 
calx and phofphorated lime in the fame proportion, and 
pofl’dfing the fame kind of chemical properties asjames’s 
powder. 

POWDTKE, in the fens of Norfolk and Ely. By flat. 
22 Hen. VIIl/c. 11. perverlely to cutdown anddetlroy 
the powdike in the fens of Norfolk and Ely is felony. 
See Blachjlone's Commentaries vol. iv. p. 243. 

POWER, has been defined the faculty of doing or 
futfering any thing. Power, therefore, is two-fold, viz. 
confidered as able to make, or able to receive, any 
change ; the former whereof may be called atlive, and 
the latter pajive, power : but this diftinftion is improper. 
See Metaphysics, n" 116. 

Power, in mechanics, denotes any force, whether 
of a man a horfe, a fpring, the wind, water &c. which 
being applied to a machine, tends to produce motion. 

Power, in law, fignifies in general a particular au¬ 
thority granted by any perfon to another to reprefent 
him, or to aft in his flead. 

POWERS in arithmetic and algebra, are nothing 
but the produfts arifingtrom the continual multiplica¬ 
tions of a number or quantity into itfelf. See Alge¬ 
bra and Arithmetic. 


POX, French-Pox, or Lues Venerea. See Mebi- Pox 
cine, n° 350 li 

Small-Pox See Inoculation, and Medicine, n° 

222—226. 

POYNING’s law, an aft of parliament made in 
Ireland under Henry VII. whereby all the ftatues of 
force in England were made of force in Ireland; which 
before that time they were not.—Nor are any now in 
force there made in England fince that time. 

The law took its name from Sir Edward Poyning, 
lord-lieutenant of that kingdom at the time of its ma¬ 
king. See Ireland, n° 46. 

POZZOLANA, See Puzzolana. 

PRACTICE, in arithmetic. See there, n° 1,6. 

& c. 

Gun-PsncT/cE, in Englifh military education. In the 
fpring, as fcon as the weather permits, the exercife of the 
great guns begins, with an intention to flrow the gentle¬ 
men cadets at the royal military academy at Woolwich, 
and private men, the manner of laying, loading,pointing, 
and firing the guns. Sometimes inflruments are ufed 
to find the centre line, or two points, one at the breech, 
the other at the muzzle, which are marked with chalk, 
and whereby the piece is direfted to the target: then 
a quadrant is put into the mouth to give the gun the 
required elevation, which at fir ft is gueffed at, accord¬ 
ing to the diftance the target is from the piece. When 
the piece has been fired, it is fponged to clear it from 
any dull or fparks of fire that might remain in th.e 
bore, and loaded : then the centre line is found as be¬ 
fore ; and if the fhot went too high or too low, to the 
right or to the left, the elevation and trail are altered 
accordingly, This praftice continues morning and 
evening for about fix weeks, more or Iefs according as 
there are a greater or lefs number of recruits. In the 
mean time others are fhown the motions of quick-firing 
with field-pieces. 

Mortar-P ractice, generally thus. A line of 1500, 
or 2000 yards is meafured in an open fpot of ground 
from the place where the mortars Hand, and a flag fix¬ 
ed at about 300 or 500 yards : this being done, the 
ground where the mortars are to be placed is prepared 
and levelled with fand, fo that they may lie at an ele¬ 
vation of 45 degrees ; then they are loaded with a , 
fmall quantity of powder at firft, which is increafed 
afrerwards by an ounce every time, till they are loaded 
with a full charge ; the times of the flights of the 
fhells are obferved, to determine the length of the fuzes. 

The intention of this praftice is, when a mortar bat¬ 
tery is railed in a fiege, to know what quantity of 
powder is required to throw the fhells into. the works 
at a given diftance, and to cut the fuzes of a juft 
length, that the fhell may burft as foon as it touches the 
ground. 

PllfEMUNIRE, in Englifh law, is taken either for a 
writ fo called, or for the offence whereon the writ is 
granted ; the one may be underftood by the other.—The 
church of Rome, under pretence of her fupremacy 
and the dignity of St Peter’s chair, took on her to be¬ 
llow moft of the ecclefiaftical livings of any worth in 
England, by mandates, before they were void; pre- 
tending therein great care to fee the church provided 
of a fucceffor before it needed. Whence thefe man¬ 
dates or bulls were called gratia expeSativa, or provi- 
fiones ; whereof fee a learned difcoiirfe in Duarenus de 

benejiciis. 
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PrKtnu- leneficih , lib. 3. cap. 1. Thefe provifions were fo 
ci re - common, that at laft Edward 1 . not digcfting fo in- 
" tolerable an encroachment, in the 35th year of his reign 
ISlackft. made a ftatute again!! papal provifions, which, accord- 
Comment. j n g to Sir Edward Coke, is the foundation of all the 
fubfequent llatutes of praemunire: which is ranked as 
an offence immediately again!! the king, becaufe every 
encouragement of the papal power is a diminution of 
the authority of the crown. 

In the weak reign of Edward II. the pope again 
endeavoured to encroach, but the parliament maniully 
withftood him ; and it was one of the articles charged 
again!! that unhappy prince, that he had given allow¬ 
ance to the bulls of the fee of Rome. But Edw. III. 
was of a temper extremely different; and, to remedy 
thefe inconveniences, fir!! by gentle means, he and his 
nobility wrote an expoftulation to the pope: but re¬ 
ceiving a menacing and contemptuous anfwer, withal 
acquainting him, that the emperor (who a few years 
before at the diet of Nuremberg, A. 1 ). 1323, had 
eftablifhed a law again!! provifions), and alfo the king 
of France, had lately fubmitted to the holy fee ; the 
king replied, that if both the emperor and the French 
king fhould take the pope’s part, he was ready to give 
battle to them both, in defence of the liberties of the 
crown. Hereupon more fharp and penal laws were 
devifed again!! provifors, which enad Severally, that 
the court of Rome fhall prefent or collate to no bifhop- 
ric or living in England ; and that whoever difturbs 
any patron in the prefentation to a living by virtue of 
a papal provifion, fuch provifor fhall pay fine and ran- 
fom to the king at his will, and be imprifoned till he 
renounces fuch provifion; and the fame punilhment is 
inflided on fuch as cite the king, or any of his fub- 
jedts, to anfwer in the court of Rome. And when the 
holy fee refented thefe proceedings, and pope Urban V. 
attempted to revive the vaffalage and annualrent to 
which king John had fubjedted his kingdom, it was 
unanimoufly agreed by all the etiates of the realm in 
parliament affembled, 40 Edw. III. that king John’s 
donation was null and void, being without the concur¬ 
rence of parliament, and contrary to his coronation- 
oath ; and all the temporary nobility and commons en¬ 
gaged, that if the pope fhould endeavour by procefs or 
otherwife to maintain thefe ufurpations, they would 
refift and withftand him with all their power. 

In the reign of Richard II. it was found neceflary 
to fharpen and ftrengthen thefe laws, and therefore it 
was enadted by llatutes 3 Ric. II. c. 3. and 7. Ric. II. 
c. 12. fir!!, that no alien fhall be capable of letting his 
benefice to farm ; in order to compel fuch as had crept 
in, at leaf! to refide on their preferments : and after¬ 
wards, that no alien fhould be capable to be prefented 
to any ecclefiallical preferment, under the penalty of 
the llatutes of provifors. By the ftatute 12 Rich. II. 
c. 15. all liegemen of the king accepting of a living by 
any foreign provifion, are put out of the kirg’s pro- 
tedtion, and the benefice made void. To which the 
ftatute 13 Rich. II. ft. 2. c. 2. adds banifhment and 
forfeiture of land and goods : and by c. 3. of the fame 
ftatute, any perfon bringing over any citation or ex- 
communication from beyond fea, on account of the ex¬ 
ecution of the foregoing flatutes of provifors, fhall be 
imprifoned ; forfeit his goods and lands, and moreover 
fuffer pain of life and member. 


In the writ for the execution of all thefe flatutes, P/een.a- 
the words prxmunire facias being ufed to command a ni fa 
citation of thp party, have denominated in common 
fpeech, not only the writ, but the offence itfelf of main¬ 
taining the papal power, by the name of pranr.ur.irc. 

And, accordingly, the next ftatute we fhall mention, 
which is generally referred to by all fubfequent ftatute,, 
is ufually called the Jiatute of praemunire. It is the lla- 
tute 16 Richard II. c. 5. which enads, that whoever 
procures at Rome, or elfewhere, any tranflations, pro- 
ceffes, excommunications, bulls, inllruments, or otl.a 
things which touch the king, again!! him, his crown, 
and realm, and all perfons aiding and aflilting therein, 

{hall be put out of the king’s protedion, their lands, 
and goods forfeited to the king’s ufe, and they fhall be 
attached by their bodies to anfwer to the king and his 
council; or procefs of pramunire facias fhall be made 
out again!! them as in other cafes of provifors. 

By the ftatute 2 Henry IV. c. 3. all perfons who ac¬ 
cept any provifion from the pope, to be exempt from, 
canonical obedience to their proper ordinary, are alfo- 
fubjedted to the penalties of praemunire. And this is 
the lalt of the ancient llatutes. touching this offence:, 
the ufurped civil power of the bifliop of Rome being 
pretty well broken down by thefe llatutes, as his ufurp¬ 
ed religious power was in about a century afterwards: 
the fpirit of the nation being fo much railed again!!, 
foreigners, that about this time, in the reign of Hen. V., 
the alien priories, or abbeys for foreign monks, were 
fuppreffed, and their lands given to the crown. And 
no farther attempts were afterwards made in fupport. 
of thefe foreign jurifdidions. 

This, then, is the original meaning of the offence: 
which we call pramunire ; viz. introducing a foreign, 
power into the land, and creating bnperium in imperio,. 
by paying that obedience to papal procefs which con- 
ftitutionally belonged to the king alone, long before 
the Reformation-in the reign of .Henry VIII. at which 
time the penalties of praemunire were indeed extended 
to more papal abufes than before ; as the kingdom then 
entirely renounced the authority of the fee of Rome, 
though not at all the corrupted dodrines of the Roman, 
church. And therefore, by the feveral llatutes of 24 
Hen. VIII. c. 12. arid 25 Hen. VIII. c. 19. & 21. to. 
appeal to Rome from any of the king’s courts, which; 

(though illegal before) had at times been connived at 
to fue to Rome for any licence or difpenfation, or to- 
obey any procefs from thence, are made liable to the. 
pains of praemunire. And, in order to reftore to the 
king in effed tire nomination of vacant biftioprics, and 
yet keep up the eftablifhed forms, it is enaded by fta¬ 
tute 25 Hen. VIII. c. 20. that if the dean and chapter 
relufe to eled the perfon named by the king, or any 
archbHhop or bifhop to confirm or confecrate him, they 
fhall fall within the penalties of the flatutes of pramu¬ 
nire. Alfo by ftatute 5 Eliz. c. 1. to refufe the oath, 
of iupremacy w ill incur the pains of praemunire ; and to 
defend the popi’s jurifdidion in Britain, is a pramu¬ 
nire for the firft offence, and high treafon for the fe- 
cond. So, too, by ftatute 13 Eliz. c. 2. to import any 
agmis Dei, croffes, beads, or other fuperftitious things, 
pretended to be hallowed by the bifhop of Rome, and 
ri nder the fame to be ufed; or to receive the fame 
with fuch intent, and not difeover the offender ; or if a 
jullice of the peace, knowing thereof, fhall not within 
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I’rsemu. 14 days declare it to a privy-counfellot, they all in- 

11 “jg_ cur a prcemunire. But importing or felling mafs-books, 

or other Popilh books, is by flat. 3. Jac. I. c. 5..$ 35. 
only liable to a penalty of 40 s. Laftly, to contribute 
to the maintenance of a Jefuit’s college, or any Popilh 
feminary whatever beyond fea, or any perfon in the 
fame, or to contribute to the maintenance of any Jefuic 
or Popilh prieftin England, is by ftatute 27 Eliz. c. 2. 
made liable to the penalties of praemunire. 

Thus far the penalties of praemunire feem to have 
kept within the proper bounds of their original inftitu- 
tion, the deprelling the power of the pope : but they 
being pains of no confidcrable confequence, it has been 
thought fit to apply the fame to other heinous offences ; 
fome of which bear more, and foir.e lefs, relation to this 
original offence, and fome no relation at all. 

Thus, 1. By the ftatute 1 & 2 Ph. and Mar. c. 8. to 
moleft the pofl'effors of abbey-lands granted by parlia- 
. ment to Henry VIII. and Edward VI. is a praemunire. 
2. So likewife is the offence of afling as a broker or 
agent in any ufurious con trail where above 10 per cent. 
intereft is taken, by ftatute 13 Eliz. c. 10. 3. To ob¬ 

tain any ftay of proceedings, other than by arreft of 
judgment or writ of error, in any fuit for a monopoly, 
is likewife a praemunire, by flat. 21. Jac. I. c. 3. 4. To 

obtain an exclusive patent for the foie making or impor¬ 
tation of gunpowder or arms, or to hinder others from 
importing them, is alfo a praemunire by two ftatutes ; 
the one 16 Car. I. c. 21. the other 1 Jac. II. c. 8. 
5. On the abolition, by flat. 12. Car. II. c. 24. of pur¬ 
veyance, and the prerogative of pre-emption, or taking 
any vidtual, beaft, or goods for the king’s ufe, at a 
flated price, without confent of the proprietor, the ex¬ 
ertion of any fuch power for the future was declared to 
incur the penalties of praemunire. 6. To a lie it, mali- 
cioufly and advifedly, by fpeaking or writing, that both 
or either houfe of parliament have a legiflative authority 
without the king, is declared a praemunire by ftatute 13 
Car. IT. c. x. 7. By the habeas corpus act alfo, .31 
Car. II. c. 2. it is a praemunire, and incapable of the 
king’s pardon, befides other heavy penalties, to fend any 
fubjedt of the realm a prifoner into parts beyond the 
feas. 8. By the ftatute 1 W. & M. ft. 1. c. 8. perfons 
of 18 years of age refufing to take the new oaths cf al¬ 
legiance as well as ftipremacy, upon tender by the pro¬ 
per magiftrate, are fubject to the penalties of a praemu¬ 
nire ; and by fta£sjtes 7 & 8 W. III. c. 24. ferjeants, 
counsellors, predtors, attorneys, and all officers of courts, 
pradtiling without having taken the oaths of allegiance 
and fupremacy, and fubferibed the declaration againft 
popery, are guilty of a praemunire whether the oaths be 
tendered or not. 9. By the ftatute 6 Ann. c. 7. to af- 
fert malicioufly and diredfly, by preaching, teaching, or 
advifed fpeaking, that the then pretended prince of 
Wales, cr any perfon other than according to the adfs 
of fettlement and union, -hath any right to the. throne 
of thefe kingdoms, or that the king and parliament can¬ 
not make laws to limit the defeent of the crown ; fuch 
preaching, teaching, or advifed fpeaking, is a prsemu- 
nire : as writing, printing, or publilhing the fame doc¬ 
trines amounted, we may remember, to high treafon. 
10. By ftatute 6 Ann. c 23. if the afl'embly of peers of 
Scotland, convened to 'eledt their 16 reprefentatives in 
the Britifti parliament, (hall prefume to treat of any other 
matter fave or.ly the eledlion, they incur, the penalties 
4 


of a praemunire. 11. The flat. 6 Geo. I. c. 18. (enadt- Prasmu-. 
eft in the y.ear after the infamous South Sea project I,ire - 
had beggared half the nation) makes all unwarrant- H*nefte, 
able undertakings by unlawful fubferiptions, then com- ' 
monly known by the name of bubbles, fubjedt tp the 
penalties of a praemunire. 12. The flat., 12. Geo. III. 
c. 11. fubjedts to the penalties of the ftatute,of praemu- 
nire all fuch as knowingly and wilfully folemnize, affift, 
or are prefent at, any forbidden marriage of fuch of the- 
defeendants of the body of king Geo. II. as are by that 
adf prohibited to contradf matrimony without the con¬ 
fent of the crown. 

Having thus enquired into the nature and feveralfpe-. 
cics of praemunire, its punifhment may be gathered from- 
the foregoing ftatutes,- which are thus (hortly fummed 
up by Sir Edward Coke : “ That, from the convjftion,, 
the defendant (hall be out of the king’s prptedlion, and 
his lands and, tenements,, goods and chattels, forfeited to, 
tire king; and that his body (hall remain in prifon at 
the king’s pleafure, or (as other authorities have it), 
during life; both which amount to the fame thing, as 
the king by his prerogative may at any time -remit the, 
whole, or any part of the puniftiment, except in the cale 
of tranfgr effing the ftatute of habeas corpus. Thefe for¬ 
feitures here inflicted do not (by the way) bring this 
offence within our. former definition of Fki,ony ; being 
inffiAed by particular ftatutes, and not by the common, 
law.”' But fo odious, Sir Edward Coke adds, was this 
offence of praemunire, that a man that was attainted of 
the fame, might have been (lain by any other man with¬ 
out danger of law; becaufe it was provided by law, 
that any man might do to him as to the king’s enemy i 
and any man may lawfully kill an enemy. However, 
the pofition itfelf, that it is at any time lawful to kill 
an enemy, is by no means tenable : it is only lawful, by 
the law of nature and nations, to kill him in the heat 
of battle, or for. neceffary felf-defence. And to obviate 
fuch (avage and miftaken notions, the ftatute 5 Eliz. 
c. 1. provides, that it (hall not be lawful to kill any 
perfon attainted in a praemunire, any law, ftatute, opi¬ 
nion, or expofition of law to the contrary notwithftand- 
ing. But .ftill fuch delinquent, though protefled as a 
part of the public from public wrongs, can bring no 
adtion for any private injury, how atrocious foever ; be¬ 
ing fo far out of the protection of the law, that it will 
not guard his civil rights, nor remedy any grievance 
which he as an individual may fuffer. And no man, 
knowing hrm to be guilty, can with fafety give him 
comfort, aid, of relief. 

PRiENESTE (anc. geog.), a town of Latium, to 
the fouth-ealt of Rome, towards the territory of the 
JEqui; a place of great ftrength. Famous for the tem¬ 
ple and oracle of Fortune, called Sorles Pranejl'ma (Stra¬ 
bo); which. Tiberius wanted to deftroy, but was deter¬ 
red by the awful majefty of the place. From a colony 
it was railed to a municipium by Tiberius (Infcriptior.s, 

Florus, A. Gellius), on the confideratipn of his reco¬ 
very. from a dangerous illnefs near this place. Thither 
the Roman emperors ufually retired, on account of the 
agreeablenefs of the fituation (Suetonius). It was a 
very ancient city, with a territory of large extent (Li¬ 
vy). The temple of Fortune was built in the moft 
fumptuous manner by Sylla, and the pavement wgs Mo- 
faic work (Pliny). Concerning the Sortes, there is a 
remarkable paflage in Ciper.p; who fays, that it was all 

a mere 
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a mere contrivance, in order to deceive, either for the great importance, as it may be flanked and riked on 
purpofes of gain or fuperftitien. The town that has all (ides. However, the king of Pruffia was net able 


fucceeded it Hands low in a valley, and is called Pal f- 
trina , in the Campania of Rome. E. Long. 13. 30. 
N. Lat. 42. o. 

PRESIDIUM (Notitia), a town of the Cornavii in 
Britain. Now thought to be Warwick (Camden).— 
Another of Corlica (Antonine), 30 miles to the feuth 
of Aleria.—A third Prajidium furnatmed “Julium, in 
Baetica (Pliny). 

PRaETORIA augusta (Ptolemy), a town of Da¬ 
cia. Now called Brajjovo by the natives, and Cronjhidt 
by the Germans (Baudrand): a town in Tranfylvania. 
E. Long. 25 0 . N- Lat. 47 0 .—Another of the Salaffii, 
near the two gates or defiles of the Alps, the Grajse 
and Pinninse (Pliny) ; a Roman colony, lettled by 
Auguftus after the defeat of the Salaffii by Terentius 
Varro, on the fpot where he encamped (Strabo, Dio 
Caffius, Ptolemy), fituated on the river Duria Major. 
The town is now called Aofta or Aoujl, in Piedmont. 
E. Long. 7. 14. N. Lat. 45. 19. 

PRrETORIUM (Antonine, Notitia Imperii), a 
town of the Brigantes. Now Paterington (Camden), 
near the mouth of the Humber in Yorklhire. Co¬ 
ventry (Talbot). 

PRAGMATIC sanction, in the civil law, is de¬ 
fined by Hottoman to be a refeript or anfwer of the 
fovereign, delivered by advice of his council, to fome 
college, order, or body of people, upon confulting him 
on fome cafe of their community. The like anfwer 
given to any particular perfon is called Amply refeript. 

The term pragmatic fanttion is chiefly applied to a 
fettlement of Charles VI. emperor of Germany, who, 
in the year 1722, having no fons, fettled his hereditary- 
dominions on his eldeft daughter the archduchefs Maria 
Therefa, which was confirmed by the diet of the em¬ 
pire, and guaranteed by Great Britain, France, the 
States-General, and moil of the powers in Europe. The 
word pragmatic is derived from the Greek erfiyiax, nego¬ 
tiant, “ bufmefs.”—It is fometimes alfo called abfo- 
lutely pragmatic , to rr\a.yiJ.itTi%o\. 

PRAGUE, a city of Bohemia, and capital of the 
whole kingdom, is fituated 14 0 40' of longitude, and 
50° 5' of latitude. It Hands on both fides the Moldau, 
■over which there is a bridge 700 feet long, built of 
large freeHone. The river, though of great breadth 
here, is neverthelefs {hallow, and not navigable. On 
both fides the bridge are feveral Hatues, and among 
others that of St John of Nepomuch, whom king Wen- 
fel caufed to be thrown from the bridge into the river, 
for venturing to reprove him upon fome occafion ; but 
in 1720 he was canonized as a faint, and is at prefent 
held in filch veneration in Bohemia, that all other faints 
feem on his account to be forgotten. Near the bridge, 
which Hands at the upper part of the city, the number 
of people is very great, but the further you go from 
thence the more defolate you find every place. The 
city is about three miles long and two broad ; the num¬ 
ber of its Chriftian inhabitants is faid to be 70,000, 
and of Jews about 12,000. The principal branch of 
its trade confifls in brewing of beer. It is divided into 
the 0 ]d and the New Towns, and that called the Small 
hde ; file former lying on the eafi fide of the Moldau, 
and the latter on the wefi. The whde is about 12 
miles in circumference. The fortifications are not of 
Vol. XV. 


to make himfelf mafier of it in the late war, though 
he almoH defiroyed it with his bombs, &c. Sec 
Prussia, n° 24, &c. —It hath fuffered greatly by 
Heges, and hath been often taken and plundered. The 
univerfity was founded by Charles IV. in the year 1347- 
In 1409, when John Hufs was reClor of the univerfity, 
there weie no leis than 44,000 Hudents; and wden the 
emperor Charles V. would have retrenched their privi¬ 
leges, 24,000 are faid to have left it in one week, and 
16,000 in a fliort time after. The Jews have the 
trade of this city almoH entirely in their own hands. 
They deal in all forts of commodities, efpecially the pre¬ 
cious Hones found in the Bohemian mines, and, by re¬ 
ceiving all old-fafhioned things in payment, quite ruin 
the Chriftian handicraftfmen. In 1744 they narrowly 
efcaped being expelled the kingdom, having been fuf- 
peded of correfponding with the Pruffians, when they 
made themfelves mailers of the city. The grand prior 
of the order of Malta, for Bohemia, Moravia, and Sile- 
fia, refides here ; and the church and hofpital of the 
Holy Ghoft is the feat of the general and grandmafters 
of the holy order of knights of the crofs with the red 
ftar, refiding in the abovementioned countries, and in 
Poland and Hungary. The houfes of this city are all 
built of ftone, and generally confrft of three ftories ; 
but there are very few good buildings in it, and almoH 
every thing looks dirty. The cathedral, which is de¬ 
dicated to St Veit, is an old building, in which them 
are fome pieces of excellent architecture and many mag¬ 
nificent tombs of great men. There are 100 churches 
and chapels, and about 40 cloifters in the place. On 
Ratfchin-hill, in Upper Prague, moH of the nobility 
have houfes, and the emperor a very magnificent palace, 
and a fummer-houfe commanding one of the finelt pro- 
fpedts in the world. Here the tribunals of the regency 
meet; and the halls, galleries, and other apartments, 
are adorned with a multitude of noble pictures. The 
great hall, where the coronation feaft is kept, is faid to 
be the largeft of the kind in Europe next to that of 
WeftminHer. The caftle Hands on the ahovemeniion- 
ed mountain, called Ratfchin or the White Mountain, and 
is very Hrong. From a window of this caltle the em¬ 
peror’s counfellors were thrown in i6'8; but though 
they fell from a great height, yet they were not killed, 
nor indeed much hurt. On the fame mountain Hands 
alfo the archiepifcopal palace. In the New Town is an 
arfenal,and a religious foundation for ladies, called the 
Free Temporal Englijh Foundation , over which an abbefs 
prefides. In the Leffer Side or Town, the counts Col- 
loredo and Wallenflein have very magnificent palaces 
and gardens. The fiables of the latter are very grand ; 
the racks being of Heel and the mangers of marble, and 
a marble pillar betwixt each horfe ; over each horfe alfo 
is placed his picture as big as life. Though the inha¬ 
bitants of Prague in general are poor, and their fhops 
but meanly furnilhed, yet, it Is faid, there are few cities 
where the nobility and gentry are more wealthy, and 
live in greater Hate. Here is much gaming, mafquera- 
ding, feaRing, and very fplendid public balls, with an 
Italian opera, and affemblies in the houfes of the quality 
every night. On the White Mountain, near the town, 
was fought the battle in which the ProteRants, with 
the elerior Palatine Frederic their king, were ddeatej. 
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The luftres and drinking-glafles made here of Bohe¬ 
mian cryftal are much efteemed,and vended all over Eu¬ 
rope. Thefe cryftals are alfo polilhed by the Jew?, and 
fiet in rings, ear-pendants, and fnirt-buttons. The chief 
tribunal confifts of twelve ftadtholders, at the head of 
■whom is the great burgrave, governor of the kingdom 
and city, immediately under tire emperor, and the chan- 
eery of Bohemia. Though the city of Plague is very 
ill-built, it is pleafantly fituated, and fome of the pro- 
fpedls are beautiful, and the gardens and pleafure-houfes 
are excellent. The people, Riefbeck informs us, enjoy 
fenfual pleafures more than thofe of Vienna, becaufe 
they know better how to conned! mental enjoyments 
with them. The numerous garrifon kept in the place 
(9000 men) contributes much to its gaiety and liveli- 
nefs. 


PRAM, or Prame, a kind of lighter ufed in Holland 
and the ports of die Baltic Sea, to carry the cargo of a 
merchant-lhip'h/ow^yWe, in order to lade or to bring it to 
fhore to be lodged in the ftorehoufes after being difchar- 
ged out of the veffel. 

Prame, in military affairs, a kind of floating battery, 
being a flat-bottomed veffel, which draws little water, 
mounts feveral guns; and is very ufeful in covering the 
difembarkation of troops. They are generally made 
ufe of in tranfporting troops over the lakes in Ame¬ 
rica. 


PRAMNION, in natural hiftory, the name of a 
femipellucid gem. This is a very Angular ftone, and of 
a very great concealed beauty. The lapidaries, when 
they meet with it, call it by the name of the black agate. 
It is of an extremely clofe, compadt, and firm texture, 
of a lmooth and equal furface, and in fliape very irre¬ 
gular, being fometimes round, fometimes oblong, and 
often flat; in fize it feldom exceeds two inches. It 
appears, on a common infpedtion, to be of a fine deep 
black; but held up againft the fun or the light of a 
candle, it is an elegant red, clouded by a quantity 
of fubtile black earth. It is brought from the Eaft In¬ 
dies. 

PRASIUM, in botany ; A genus of- the gymno- 
fpermia order, belonging to the didynamia clafs of 
plants ; and in the natural method ranking under the 
42d order, Verticillata. There are four monofpermous 
berries. 

PR ATINAS, a Greek poet contemporary with JEf- 
chylus, born at Phlius. He was the firft among the 
Greeks who compofed fatires, which were reprefented 
as farces. Of thefe 32 were adted, as alfo 18 of his 
tragedies, one of which only obtained the poetical 
prize. Some of his verfes are extant, quoted by Athe- 
nasus. 

PRATIQUE, or Prattic, in commerce, a nego- 
eiation or communication of commerce which a mer- 
chant-veffel obtains in the port it arrives in and the coun¬ 
tries it difcovers : hence to obtain a pratique, is to ob¬ 
tain liberty to frequent a port, to go afhore, to buy and 
fell, &c, 

PRATT (Charles), earl of Camden, was the third 
fen of Sir John Pratt, knight, chief-juftice of the court 
of king’s-bench under George I. by his fecond wife 
Elizabeth, daughter of the Reverend Hugh Wilfon ca¬ 
non of Bangor and was born in 1713, the year before 
his father was called to the honour of the bench. He 
received the firft rudiments of his education at Eton, 


and afterwards removed to king’s college Cambridge. 
Of his early life at both places there is little known, 
other than that at college he was found to be remarkably 
diligent and ftudious, and particularly fo in the hiftory 
and conftitution of his country. By fome he was 
thought to be a little too tenacious of the rights and 
privileges of the college he belonged to ; but perhaps it 
was to this early tendency that we are indebted for 
thofe noble ftruggles in defence of liberty, which, whe¬ 
ther in or out of office, he difplayed through the whole 
courfe of his political life. After flaying out the ufual 
time at college, and taking his mafter’s degree, in 1739 
he entered himfelf a ftudent of the Inner Temple, and 
was in due time admitted by that honourable fociety as 
a barrifter at law. And here a circumftance developes 
itfelf in the hiftory of this great man, which fhows how- 
much chance governs in the affairs of this world, and 
that the moft confiderable talents and indifputable inte¬ 
grity will fometimes require the introduction of this 
miftrefs of the ceremonies, in order to obtain that whicla 
they ought to poffefs from their own intrinfic qualifica¬ 
tions. 

Mr Pratt, after his being called to the bar, notwith* 
(landing his family introduftion, and his own petfonal 
character, was very near nine years in the profeffion, 
without ever getting in any degree forward. Whether 
this arofe from a natural timidity of conftitution, ill- 
luck, or perhaps a mixture of defpondence growing out 
of the two circumftances, it is now difficult to tell; but 
the faft was fb : and he was (o difpirited by it, that 
he had fome thoughts of relinquifhing the profeffion 
of the law, and retiring to his college, where, i n rota- 
tation, he might be fure of a church living, that would 
give him a fmall but honourable independence. With 
thefe melancholy ideas he went as ufual the weftern cir¬ 
cuit, to make one more experiment, and then to take 
his final determination. Mr Henly, afterwards Lord 
Northington and chancellor of England, was in the 
fame circuit: he was Mr Pratt’s molt intimate friend ; 
and he now availed himfelf of that fi iendfhip, and told 
him his fituation, and his intentions of retiring to the 
uhiverfity and going into the church. He oppofed his 
intention with ftrong raillery, and got him engaged in 
a caufe along with himfelf; and Mr Henley being ill, 
Mr Pratt took the lead, and difplayed a profefllonal 
knowledge and elocution that excited the admiration of 
his brother barrifters as much as that of the wholecourt. 
He gained his caufe ; and befides, he acquired the re¬ 
putation of an eloquent, profound, and conftitiuional 
lawyer. It was this circumftance, together with the 
continued good offices of his friend Henley, which led 
to his future greatnefs ; for with all his abilities and all 
his knowledge, he might otherwife in all probability have . 
pafled his life in obfeurity unnoticed and unknown. 

He became now one ot the moft fuccefsful pleaders at 
the bar, and honours and emoluments flowed thick upon 
him. He was chofen to reprefent the borough of Down- 
ton, Wilts, after the general eleftionin 1759; recorder of 
Bath 1759; and the fame year was appointed attorney- 
general ; -in January 1762 he was called to the degree of 
ferjeant at law, appointed chief-juft.ce of the c mmon 
pleas, and knighted. His lordihip prefided in that court 
with a dignity, weight and impartiality, never exceeded - 
by any of his predecelRrs; and when John Wilkes, Efq ; 
was feized and committed to the Tower on an illegal 
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Pratt, general warrant, his Lordfliip with the intrepidity of a 
v Britifh magillrate, and the becoming fortitude of an 
Englifhman, granted him an habeas corpus; and on his 
being brought before the court of common pleas, dif. 
charged him from his confinement in the Tower, May 
6. 1763, in a fpeech which did him honour. His wile 
and fpirited behaviour on this remarkable occalion, fo 
interefiing to every true-born Briton, and in the confe- 
quent judicial proceedings between the printers of The 
North Briton and the melfengers and others, was fo ac¬ 
ceptable to the nation, that the city of London pre- 
fented him with the freedom of their corporation in a' 
gold box, and ddired his picture, which was put up in 
Guildhall, with this inl'cription : 

HANC ICONEM 
CAROLI PRATT, 

SUMMI JUDICIS C. E. 

IN HOSOREM TANTI VIRI, 

ANGLIC* LIBERT ATI S LEGE 
ASSERTORIS, 

S. P. L. 

IN CURIA MUNICIPALI 
PONI JVSSERVNT 

NONO KAL. MART. A. D. MDCCLXIY. 

G U LI EL MO BRIDGEN, AR. PR*. VRB. 

This portrait, painted by Reynolds, was engraved 
by Bafire. The corporations of Dublin, Bath, Exeter, 
and Norwich, paid him the like compliment; and in a 
petition entered in the journals of the city of Dublin, it 
was declared, that no man appeared to have acquitted 
himfelf in his high Ration with fuch becoming zeal for 
the honour and dignity of the crown, and the fulfilling 
his majelty’s molt gracious intentions for preferving the 
treedom and happinel's of hisfubjects, and fuch invincible 
fortitude in adminiftering jultice and law, as the Right 
Honourable Sir Charles Pratt, kn ghc, the prefent lord- 
chiei-juitice of his majelty’s court of common pleas in 
England, has lhown in force late judicial determinations 
which mult be remembered to his lordfhip’s honour 
while and wherever Briulli liberties are held facred. 

Higher honours, however, than the breath of popular 
applaufe awaited Sir Charles Pratt. On the 16th 
ot July 1765 he was created a peer of Great Britain, 
by the llyle and title of Lord Camden, Baron Camden, 
in the county of Kent; and July 30. 1766. on the le- 
iignation ot Robert earl of Northington, he was ap¬ 
pointed lord high-chancellor of Great Britain ; in which 
capacity he, in a fpeech of two hours, declared, upon 
the firlt decilion ol the luit againft the melfengers who 
-ttrrelled Mr Wilkes, that “ it was the unanimous opi¬ 
nion of the whole court, that general warrants, except 
in cafes ot high trealon, were illegal, oppreffive, and un¬ 
warrantable. He conducted himlelf in this high office 
fo as to obtain the love and efteem of all parties ; but 
when the taxation of America was in agitation, he 
declared himlelf againit it, and ltrongly oppoling it, 
was removed from his Ration in 1770. 

Upon the fall of Lord North he was again taken in¬ 
to the adminillration, and on the 27th of March 1782 
appointed prelident of the council; an office which he 
religned in March 1783. On the 13th of May 1786, 
he was created Vifcount Ba)ham ol Bayham abbey 
Kent, and Earl Camden. 

Whether we ccnliber Earl Camden as a Jlate/man, 
called to that high fituation by his talents; as a lawyer? 


defending, fupporting, and enlarging the conflitution; Prut: 
or as a man fuRaining both by his firmnefs and unRia- 11 
ken integrity—in all he excites our general praife ; and , ra J cr ' 
when we contemplate his high and exalted virtue, we 
muR allow him to have been an honour to his country. 

He died on the 18th of April 1794 at his houfe in 
Hill-Rreet, Bei keley-fquare, being at that time preli¬ 
dent of his majeRy’s moR honourable privy-council, a 
governor of the charter-houfe, recorder of the city of 
Bath, and F. R. S. 

He married Elizabeth, daughter and coheir of Ni¬ 
cholas Jafferys, Efq; fonand heir ofSir JefferyJafFtrys of 
Brecknock priory, knight, who died in December 1779, 
and by whom he had ilfue John Jafferys Pratt (now 
Lord Camden), born 1759, M. P. for Bath, commil- 
fionerof the admiralty, 1782, refigned and re-appointcd 
1783 ; and four daughters, Frances, married, 1777, Ro¬ 
bert Stewart, Efq; of Mount Stew r art, county of Down, 

1779, and M. P. for that county; Elizabeth, fingle 
Sarah, married Nicholas Saintfield, Efq; county of 
Down, 1779; Jane, married 1780 William Head James, 

Efq; fon and heir of Sir F. Head of Langley, county of 
Bucks. His feat at Camden place, CnifelhurR, was the 
refidence of the great William Camden ; on whofe death 
it came by feveral intermediate owners to WeRon, 

Spencer, and Pratt, and was much improved by his 
Lordlhip. His remains were interred in the family bu- 
rying-place at Seal, in Kent. 

PRAXAGORAS, a native of Athens, at 19 years 
of age compofed the Hiflcry of the Kings of Athens, 
in two books ; and at 22 the Life of ConRantine the 
Great, in which, though-~a pagan, he fpeaks very ad- 
vantageoufly of that prince. He alfo wrote the Hif- 
tory of Alexander the Great. He lived under ConRan- 
tius about the year 343. 

PRAXITELES, a very famous Greek fculptor, 
who lived 330 years before ChriR, at the time of the 
reign of Alexander the Great. All the ancient writers 
mention his Ratues with a high commendation, efpe- 
cially a Venus executed by him for the city of Cnidus, 
which was fo admirable a piece, that king Nicomedes 
offered to releafe the inhabitants from their tribute as 
the purchafe of it; but they refufed to part with it. 

The inhabitants of the ifle of Cos requeRed ol Praxi¬ 
teles a Ratue of Venus ; and in confequence of this ap¬ 
plication the artiR gave them their choice of two ; one 
of which reprefented the goddefs entirely naked, and 
the other covered with drapery. Both of thefe were 
of exquifite workmanfhip; although the former was 
eReemed the moR beautiful, neverthelefs the inhabitants 
of Cos had the wifdom to give the preference to the 
latter, from a conviction that no motive whatever could 
juRify their introducing into their city any indecent 
Ratues or paintings, which are fo likely to inflame the 
paflions of young people, and lead them to immorali¬ 
ty and vice. What a reproach will this be to many 
Chriflians!—He was one of the gallants of Phryne the 
celebrated courtefan. 

PRAYER, a folemn addrefs to God, which, when 
it is of any confiderable length, conftRs of adoration, coti- 
fejjion, /application, intercejfim, and thunkfgivtng- 

By adoration we exprefs our fenfe of God’s infinite 
perfections, his power, wifdom, goodnefs, and mercy; 
and acknowledge that our conflant dependence is upon 
Him by whom the univerfe was created and has bem 
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hitherto preforvcJ. By eorf ffion is rr.car.t cur acknow¬ 
ledgment of our manifold tran r grefiions of the divine 
Jaws, and our confequent unwouhinefs of all the good 
things which we enjoy at preferst or expect to be con¬ 
ferred upon us hereafter. In fuppl'xatiou we intreat our 
omnipotent Creator and merciful Judge, not to deal 
with us niter our iniquities, but to pardon our tranf- 
grefill.ns, and by his grace to enable us to live.hence¬ 
forth righteoufly, foberly, and godly, in this prefent 
world; and by Chriftians this intreaty is always made 
in the name and through the mediation of jefus Chrift, 
becaufe to them it is known that there is none other 
name under heaven given unto men whereby they may 
be laved. To thefe ^applications for mercy we may 
hkewife add our prayers for the necefTaries of life; 
becaufe if we feek firji the kingdom of God and his 
righteoufnefs, we are allured that fuch things ihall be 
added unto us. InUrceJfion ilgnifies tbofe petitions which 
we offer up for others, for friends, for enemies, for all 
men, efpecially for our lawful governors, whether fu- 
preme or fubordinate. And tJiankfgiving is the expref- 
iion of our gratitude to God, the giver of every good 
and perfect gift, for all the benefits enjoyed by us and 
others, for the means of grace, and for the hope of glo. 
ry. Such arc the component parts of a regular and fo- 
lemn prayer, adapted either for the chuich or for the 
ciofet. But an ejaculation to God, conceived on any 
emergency, is likewiie a prayer, whether it be uttered 
by the voice or fuffered to remain a mere affedlion of 
the mind; becaufe the Being to whom it is addrefied 
Uifcerneth the thoughts of the heart. 

That prayer is a duty which all men ought to per¬ 
form with humility and reverence, has been generally 
acknowledged as well by the untaught barbarian as by 
the enlightened Chriftian; and yet to this duty object- 
lions have been made by which theunderftanding has 
been bewildered in fophillry and affronted with jargon. 
“ If God be independent, omnipotent., and poflelfed of 
every other perfection, what pleafure, it has been alked, 
can he take in our acknowledgment of thefe perfec¬ 
tions ? If he knows all things pall, prefent, and future, 
v'bcre is the propriety of our confeffing our fins unto 
him ? If he is a benevolent and merciful Being, he will 
pardon our fins, and grant us what is needful for us 
without our fupplications and intreaties ; and if he be 
likewife poffeffed of infinite w ifdom, it is certain that 
no importunities of ours will prevail upon him to grant 
us what is improper, or for our fakes to change the 
equal and fleadylaws by which the world is governed. 

“ Shall burning .Etna, if a fage requires, 

“ Forget to thunder, and recal her fires ? 

“ On aror fea new motions be impreft, 

“ Oh blamelefs Bethel! to relieve thy bread ? 

<* When theloofe mountain trembles from on high, 

“ Shall gravitation ceafe, if you go by ’ 

“ Or iome old temple, nodding to its fall, 

“ For Chartres’ head referve the hanging wall* ?” 

Such are the mod plaufible objeftions which are 
ufually made to the praftiee of prayer ; and though 
they have been fet off with all the art of the metaphy- 
ftcal wrangler, and embellifhed with all the graces of 
the poetry of Pope, they appear to us fuch grofs fo- 
phifms as can operate only on a very unthinking head, 
er on a very corrupt heart* For if God certainly ex- 


ills, and there is not a mathematical theorem capable of 
more rigid demon(Iration, it is obvious that no man can 
think of fuch a being without having bis mind ftrongly 
impreffed with the conviction of his own conllant de¬ 
pendence upon him ; nor can he “ contemplate the hea¬ 
vens, the work of God’s hands, the moon, and the liars 
which he has ordained,” without foiming the mod fob- 
lime conceptions that he can of the Divine power, wif. 
dom, and goodnefs, &c. But fuch conviction, and fuch 
conceptions, whether clothed in words or not, are to all 
intents and purpofes what is meant by adoration ; and 
are as well known to the Deity while they remain the 
filent affedions of the heart, as after they are fpoken in 
the beginning of a prayer. Our adoration, therefore, 
is not exprelfedfor the purpofeof giving information to 
God, who underdandeth our thoughts afar off; but 
merely, when the prayer is private, becaufe we cannot 
think any more than lpeak without words, and becaufe 
the very found, o{ words that are well cholen affects the 
heart, and helps to fix our attention ; and as the Being 
who fees at once the pad, prefent, and to come, and to 
whom a thoufand years are but as one day, dands not 
in need of our information; fo neither was it ever fup- 
pofed by 3 man of rational piety, that he takes pleafure 
on his own account in hearing bis perfections enumerated 
b-y creatures of yefterday; for being independent, he 
has no paffions to be gratified, and being felf-fufficient, 
he was as happy when exiding alone as at that moment 
“ when the morning dars fang together, and all the Tons 
of God fhouted for joy.” Adoration is therefore pro¬ 
per only as it tends to preferve in our minds jud notions 
of the Creator and Governor of the world, and of our 
own conllant dependence upon him ; and if fuch no¬ 
tions be ufeful to ourfelves, who have a part to aft irr 
the fcale of exidence, upon which our happirefs de¬ 
pends (a propofition which no theid will controvert), 
adoration mud be acceptable to that benevolent God, 
who, when creating the world, cou'd have no other end 
in view than to propogate happiaefs. Se Metaphy¬ 
sics, n° 312. 

By die fame mode of reafoning, it will be eafy to fhow 
the duty of confcjjion and fupplicat'ion. We are not re¬ 
quired to confefs our fins unto God, becaufe he is igno¬ 
rant of them; for he is ignorant of nothing. If he 
were, no reafon could be affigned for our divulging to- 
our judge aftions deferving of punifhment. Neitber 
are we required to cry for mercy, in order to move him 
in whom there is no vaviablenefs, neither fhadow of turn¬ 
ing. The Being that made the world, governs it by 
laws that aie indexible, becaufe they are the bed; and. 
to fuppofe that he can be induced by prayers, oblations, 
or facrifices, to vary his plan of government, is an im¬ 
pious thought, which degrades the Deity to a level with 
man. One of thefe inflexible laws is the connection, 
eftablifhed’between certain difpolhions of mind and hu¬ 
man happinefs. We are enjoined to purfue a particular 
courfe c f conduit under the denomination of virtue, not 
becaufe our virtu us adiions can in any degree be of ad¬ 
vantage to him by whom we were created, but becaufe 
they neceffkrily generate in our own minds thofe tliipofi- 
ttons which are elfential toottr uhimatebappinefs. A man 
of a malign-mt, arrogant, or fenfual difpolition, would 
have no enjoyment in that heaven, where all are aftua- 
ted by a fpirit of love and purity ; and it is doubtlels 
for this reafon among others, that tlieCliridian reli .ion 
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Prayer, prohibits malice, arrogance, and fenfuality, among her 
K votaries, and requires tire cultivation of the oppofite 

virtues. But a perfon who has deviated far from his 
duty cannot think of returning, unlefs he be previoufly 
convinced that he has gone aftray. Such conviction, 
whenever he obtains it, will neceffarily impreis upon his 
mind a fenfe of his own danger, and fill his heart with 
furrow and remorfe for having tranfgrefled the laws efta- 
blifhed by the moll benevolent of all Beings for the pro¬ 
pagation of univerfal felicity. This conviction of error, 
this fenfe of danger, and this corr.punCtion for having 
tranfgrefled, are all perceived by the deity as foon as 
they take place in the mind of the finner; and he is re¬ 
quired to confefs his firs, only becaufe the aCt of confef- 
fion tends to imprint more deeply on his mind his own 
unworthineis, and tire neeeflity of returning immediate¬ 
ly into the paths of that virtue of which all the ways 
are pleafantnefs and all the paths are peace. 

In tire objection, it is taken for granted, that if God 
be a benevolent and merciful Being, he will pardon our 
fins, and grant us what is needful for us, whether we 
fupplicate him or not: but this is a grofs and palpable 
miftake, aiifing from the objector’s ignorance of the end 
of virtue and the nature of man. Until a man be fen- 
fible of his fins and his danger, he is for the reafon al¬ 
ready affigned incapable of pardon, becaule his difpoii- 
tion is incompatible with the happinefs of the blefled. 
But whenever he acquires this conviction it is impoffi- 
ble fer him not to form a mental wi/h that he may be 
pardoned; and this with being perceptible to the all-leeing 
eye of his Judge, forms tire fum and fubftance of a fup- 
plication for mercy. If he clothe it in words, it is only 
for a reaf n fimilar to that which makes him adore his 
Creator and confefs his fins in words, that juft notions 
may be more deeply imprinted on his own mind. The 
fame real'oning holds good with refpeCt to thofe prayers 
which we put up for temporal bleffings, for protection 
and fupport in our journey through life. We are told 
by high authority, that “ the Lord is nigh unto all 
them that call upon him, to all that call upon him in 
truth.” This, however, is not becaufe he is attracted 
or delighted by their prayers and intreaties, but becaufe 
thofe prayers and intreaties fit fuch as offer them for re¬ 
ceiving thofe benefits which he is at all times ready to 
pour upon all mankind. In his efl'ence God is equally 
prefent with the righteous and with the wicked, with 
thofe who pray, and with thofe who pray not; f; r “ the 
eyes of the Lord are in every place beholding the e-il 
and the good.” But as the atmofphere equally fur- 
rounds every perfon upon this globe, and yet in i s ftate 
of greateft purity does not affeff the afthmatic as it 
affeffs thofe who are whole ; lb the Divine prefence, 
though eflentially the fame everywhere, yet does not 
proteCl the impious as it protects the devout, becaufe 
the impious are not in a llate capable of the Divine 
protection. The end for which God requires the ex- 
ercife of prayer as a duty, is uot his benefit but ours; 
becaufe it is a mean to generate in the petitioner 
fuch a difpofition < f mind as muft render him a fpe- 
cial objeCt of that love and that providential care 
which extend over the whole creation. 

That part of the objeClron which refults fr m the 
confideration of the fixed laws of nature, and which the 
poet has fo finely illuftrated, prefents, it mud be confefi- 
fed, confiderable difficulties; but none which to us ap¬ 


pear infurmnvmtable. If, indeed, we fuppefe that in the Fryer, 
original ccnftitution of thing-, when the laws of nature *“~v—— 1 
were cftablLfhel, a detetminute duration was given to 
the top of the mountain and the nodding temple, with¬ 
out any legard to forefeen a nfcquences, it would un¬ 
doubtedly be abfurd and perhaps impious to expect the 
law of gravitation to be fufpended by the prayers ni a 
good man, who fliould happen to be patting at the in- 
ftant decreed for the fall of th-fe objects. But of fuch 
a conftitutioo there is lb far from being evidence, that 
it appeals not to be confident with the wild am and 
goodnefs of the Author of nature. This world was 
undoubtedly formed for the habitation of man and of 
other animals. If ib, we muft neceliarily fuppofe, that 
in the eftabliffiing of the la\is of Nature, God adjufted 
them in fuch a manner as he favv would bed lerve the 
accommodation of thofe fentient beings for whole accom¬ 
modation alone they were to be eftabiilhed. Let it then 
be admitted, that all the human beings who were ever to 
exift upon this globe, with all their thoughts, words, 
and aftions, were at that important moment prefent to 
the divine intellect, and it furely will not be impoffible 
to conceive, that in confequence of the forefeen danger 
and prayers of a good man, the determinate duration of 
the mountain and the tower might be either lengthened 
or ffiortened to let him efcape. This idea of providence, 
and of the efficacy of prayer, is thus illuftrated by Mr 
W-.llafton*. “ Suppofe M (fome man) certainly to * Religion. 
foreknow, by fome means or other, that, when he fhould ^ 

come to be upon his death-bed, L would petition for ae int ’ ' * 
fome particular legacy, in a manner fo earned and humble, 
and with fuch a good di pofition, as wo-uld render it 
proper to grant his req ieft ; and upon this, M mtkes 
his lajl will, by which he devifes to L that which was 
to be afked, and then locks up the <wil; and all this 
many years before the death of M, and whillt L had 
yet no expectation or thought of any fuch thing. 

When the time comes, the petition is made and granted t 
not by making any new will, but by the old one already 
made, and without alterati> n ; which legacy had, not- 
withftanding that, never been left, had the petition never 
been preferred. The grant may be called the effect of 
a future aCt, and depends as much upon it as if it had 
been made after the aCt. So, if it had been forefeen, 
that L would not fo much as afk, and he had been there¬ 
fore left out of the will, this praterition would have been 
caufed by his carriage, though much later than the date 
of the will. In all this nothing is hard to be admitted,, 
if M be allowed to foreknow the cafe. And thus the 
prayer, which good men offer to the all-knowing God, 
and the negleS of prayers by others, may find fitting ef¬ 
fects already forecafted in the courfe of nature.” 

This folution of the difficulty prefenrs indeed to the 
mind a prodigious fcheme, in which all things to come 
are, as it were, comprehended under one view, and efti- 
raated and compared together. But when it is confi- 
dered what a mafs of wonders the univerfe is in other 
refpsCts ; what an incomprehenfibly great and perfeCfc 
Being God is ; that he cannot be ignorant < f any 
thing, no not of the future wants and departments- 
of particular men ; and that all things which derive 
their exiftence from him muft be confident with one- 
another—it muft furely be confefled that fuch an ad- 
juftment of phyfical caufes to moral volitions is with¬ 
in the compafs of infinite power and perfefl wifdom., 

To 
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Trayer. To that part of a prayer which we have termed in- 
terceffion, it has been objected, that “ to intercede for 
others is to prefume that we poffefs an intereft with the 
Deity upon which their happinefs and even the profpe- 
rity of whole communities depends.” In anfwer to 
this objeXion, it has been obferved by an ingenious and 
t Mr Pa- ufeful writer f, that “ how unequal foever our know- 
* ledge of the divine economy may be to a complete fo- 

lution of this difficulty, which may require a compre- 
henfion of the entire plan, and of all the ends of God’s 
moral government, to explain it fatisfaXorily, we can 
yet underftand one thing concerning it, that it is, after 
all, nothing more than the making of one man the in- 
Urument of happinefs and mifery to another ; which is 
perfeXly of a piece with the courfe and order that ob¬ 
tain, and which we mull believe were intended to obtain 
in human affairs. Why may we not be affifted by the 
prayers of other men, as well as we are beholden for our 
fuppwt to their labour ? Why may not our happinefs be 
made in fome cafes to depend upon the interceffion as 
it certainly does in many upon the good offices of our 
neighbours ? The happinefs and mifery of great numbers 
we fee oftentimes at the difpofal of one man’s choice, 
or liable to be much affeXed by his conduct: what 
greater difficulty is there in fuppofing, that the prayers 
of an individual may avert a calamity from multitudes, 
or be accepted to the benefit of whole communities.” 

Thefe obfervations may perhaps be fufficient to re¬ 
move the force of the objeXion, but much more may 
be faid for the praXice of mutual interceffion. If it be 
one man’s duty to intercede for another, it is the duty 
of that other to intercede for him ; and if we fet afide 
the particular relations which arife from blood, and from 
particular ftations in f >ciety, mutual interceffion muff 
be equally the duty of all mankind. But there is no¬ 
thing (we fpeak from our own experience, and appeal 
to the experience of our readers) which has fo power¬ 
ful a tendency to generate in the heart of any perfon 
good-will towards another as the conftant praXice of 
praying to God for his happinefs. Let a man regularly 
pray for his enemy with all that ferioufnefs which devo¬ 
tion requires, and he will not long harbour refentment 
againft him. Let him pray for his friend with that ar¬ 
dour which friendfhip naturally infpires, and he will per¬ 
ceive his attachment to grow daily and daily (Ironger. 
If, then, univerfal benevolence, or charity, be a difpofi- 
tion which we ought to cultivate in ourfelves, mutual 
interceffion is undeniably a duty, becaufe nothing con¬ 
tributes fo effectually to the acquifition of that fpirit 
which an apoltle terms the end of the commandment. 

When it is faid, that by interceding for kings, and 
all in authority, we feem to confuler the profperity of 
communities as depending upon our intereff with God, 
the objeXor miftakes the nature and end of thefe inter¬ 
ceffions. In the profperity of any community confifts 
great part of the happinefs of its individual members ; 
but that profperity depends much upon the conduct of 
its governors. When, therefore, individuals intercede 
for their governors, the ultimate object of their prayers 
mull be conceived to be their own good. As it is 
equally the duty of all the members of the community 
to pray fer their governors, fuch interceffions are the 
prayer, of the whole community for itfelf, and of every 
individual for himfellV So that in this view of the cafe, 
the mcfl juft, we apprehend, that can be taken of it, 


it is not true that Applications and interceffions for Prayer 
kings and all in authority are the prayers of one in- t 
dividual for another, but the prayers of many indi- 1>re . ac * a * 

viduals for that body of which each of them knows __‘_ c ’ „ 

himfelf to be a member. 

Having evinced the duty of adoration, confeffion, 
Application, and interceffion, we need not furely wafte 
our reader’s Lime with a formal and laboured vindi¬ 
cation of thankfgiving. Gratitude for benefits received 
is fo univerfally acknowledged to be a virtue, and in¬ 
gratitude is fo deteftable a vice, that no man who 
lays claim to a moral character will dare to affirm 
that we ought not to have a juft fenfe of the good- 
nefs of God in preferving us from the numberlefs 
dangers to which we are expofed, and “ in giving us 
rain from heaven, and fruitful feafons, filling our hearts 
with food and gladnefs.” But if we have this fenfe, 
whether we exprefs it in words or not, we offer to 
God thankfgiving ; becaufe' every movement of the 
heart is open and expofed to his all-feeing eye. 

In this article we have treated of prayer in general, 
and as the private duty of every individual; but there 
ought to be public as well as private prayer, which fhall 
be confidered afterwards. (See Worship.) We have 
likewife obferved, that the prayers of every Chriftian 
ought to be offered in the name and through the medi¬ 
ation of Jefus Chrift, for which the reafon will be feen 
in the article Theology. We fhall conclude our re¬ 
flexions on the general duty, with obferving, that no¬ 
thing fo forcibly reftrains from ill as the remembrance 
of a recent addrefs to heaven for preteXion and affift- 
ance. Atter having petitioned for power to refill temp¬ 
tation, there is fo great an incongruity in not continu¬ 
ing the ftruggle, that we blufh at the thought, and 
perfevere left we lofe all reverence for ourfelves. After 
fervently devoting our fouls to God, we ftart with hor¬ 
ror at immediate apoftacy : every aX of deliberate wick- 
ednefs is then complicated with hypocrify and ingrati¬ 
tude : it is a mockery of the Father of Mercies, the 
forfeiture of that peace in which we clofed our addrefs, 
and a renunciation of the hope which that addrefs in- 
fpired. But if prayer and immorality be thus incom¬ 
patible, furely the former fhould not be negleXed by 
thofe who contend that moral virtue is the fummit 
of human perfeXion. 

PREACHING. See Declamation, Art. I.—The 
word is derived from the Hebrew parafeh, expofuit, “ he 
expounded.” 

PREADAMITE, a denomination given to the in¬ 
habitants of the earth, conceived, by fome people, to 
have lived before Adam. 

Ifaac de la Pereyra, in 1655, publifted a book to 
evince the reality of Preadamites, by which he gained a 
confiderable number of profelytes to the opinion : but 
the anfwer of Demarets, profeffor of theology at Gro¬ 
ningen, publifhed the year following, put a Hop to its 
progrefs ; though Pereyra made a reply. 

His fyftem was this: The Jews he calls Adamites, 
and fuppofes them to have iffued from Adam ; and 
gives the title Preadamites to the Gentiles, whom he 
fuppofes to have been a 1 long time before Adam. But 
this being exprefsly contrary to the fir ft words of Gene- 
fis, Pereyra had recourfe to the fabulous antiquities of 
the Egyptians and Chaldeans, and to fome idle rabbins, 
who imagined there had been another world before that 

defcrib.d • 
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Pretmlile defcribed by Mofes. He was apprehended by the in- 
II quilition in Flanders, and very roughly uled, though in 
^Precepr. the fervice of the dauphin. But he appealed from their 
i’entence to Rome; whither he went in the time of 
Alexander VII. and where he printed a retraflion of 
his book of Preadamites. See Pre-existence. 

PREAMBLE, in law, the beginning of an a <51 of a 
legiflature, &c. which ferves to open the intent of the 
a£l, and the mifehiefs intended to be remedied by it. 

PREBEND, the maintenance a prebendary receives 
out of the ellate of a cathedral or collegiate church. 
Prebends are diftinguilhed into fimple and dignitary : a 
limple prebend has no more than the revenue for its 
fupport; but a prebend with dignity has always a jurif- 
didtion annexed to it. 

PREBENDARY, an ecclefiadic who enjoys a pre¬ 
bend. 

The difference between a prebendary and a canon is, 
that the former receives his prebend in confideration of 
his officiating in the church, but the latter merely by his 
being received into the cathedral or college. 

PRECARIUM, in Scots law. See Law, N° 
clxxiii. 9. 

PRECEDENCE, in Europe, a place of honour to 
which a perlon is entitled. This is either of courtefy or 
of right. The former is that which is due to age, 
eftate, &c. which is regulated by cuftom and civility: 
the latter is fettled by authority ; and when broken in 
upon gives an adlion at law. 

In Great Britain, the order of precedency is as fol¬ 
lows : The king ; the piinces of the blood; the arch- 
bifhop of Canterbury; the lord high chancellor; the 
archbilhop of York ; the lord treaiurer of England; 
the lord preiident of the council; the lord privy feal; 
dukes; the eldeit fons of dukes of the bfood royal; mar- 
quifl'es; dukes eldeft ions ; earls ; marquiffes eldeft: fons ; 
dukes younger fons; vifeounts; earls eldeft fons ; mar- 
quilfes younger fons ; biffiops ; barons ; fpeaker of the 
houl'e of commo. s ; lord commiffii ner of the great feal; 
vifeounts eldeft fms ; earls younger fons ; barons eldeft 
fons , privy counfeliors not peers ; chancellor of the ex¬ 
chequer ; chancellor of the duchy ; knights of the gar¬ 
ter not peers; lord chief juftice of the king’s bench ; 
mailer of the rolls ; lord chief juftice of the common 
pleas; lord thief baron of the exchequer ; puifne judges 
and barons; knights barn eret, it made in the field; 
mailers in chancery ; vifeounts younger funs ; barons 
younger Ions ; baronets ; knights banneret; knights of 
the Bath; knights bachelors ; baronets eldeft fons ; 
knights eldeft Ions; baronets younger fons; knights 
younger fons; field and flag officers; doftors graduate; 
ierjeants at law ; en,uires; gentlemen bearing coat ar¬ 
mour ; yeomen; tradefmen ; artificers; labourers_ 

Note, The ladies, except th"fe of archbiffiops, bilhops, 
and judges take place according to the degree of quality 
of their hulbands ; and unmarried ladies take place ac¬ 
cording to thai of their fathers. 

PRECEDEN P, in law, a cafe which has been de¬ 
termined, and which ferves as a rule for all of the lame 
nature. 

PRECENTOR, a dignity in cathedrals, popularly 
called the ebantor, or majler of the choir. 

PRECEPT, in law, a command in writing fent by a 
chief juftice or juitice of the peace, for bringing a perfon, 
record, or other matter before him. 


PoEcr.PT of Clare Confiat in Scots law. See Law, Precept 
Part III. n° clxxx. 28. „ L 

Precept of S.i/tn, in Scots law. See Law, Part III. recc j lnn * 
n° clxix. 16. 

PRECEPTIVE, any thing which gives or contains 
precepts. 

PRhcrPTtt'E Poetry. See Poetry n° 146, &c. 1 

PRECESSION of the Equinoxes. 7 ’he moll Diurnal 
obvious of all the celeftial motions is the diurnal revo- revolution 
lution of the ftarry heavens. The whole appears to ^ heaven*, 
turn round an imaginary axis, which pafles through r ' ! eavcns * 
two oppofite points of the heavens, called the poles. One 
of thefe is in our light, being very near the liar and in 
the tail of the little bear. The great circle which is 
equidiftant from both poles divides the heavens into the 
northern and fouthern hemifpheres, which are equal. 

It is called the ejualor, and it cuts the horizon n the 
eaft and weft points, and every ftar in it is 12 fiderial 
hours above and as many below the horizon, in each 
revolution. a 

The fun’s motions determine the length of day obferva- 
and night, and the viciffitudes of the feafons. By a tionsofthe 
long feries of obfervations, the fhepherds of Afia were 
able to mark out the fun’s path in the heavens; he being le P cr *’ 
always in the oppofite point to that which comes to 
the meridian at midnight, with equal but oppofite decli¬ 
nation. Thus they could tell the ftars among which 
the fun then was, although they could not fee them. 

They difeovered that his path was a great circle of thq 
heavens, afterward called the Ecliptic; which cuts 
the Equator in two oppofite points, dividing it, and be¬ 
ing divided by it, into two equal parts. They farther 
obferved, that when the iun was in either of thefe points 
of intevfedlion, his circle of diurnal revolution coincided 
with the equator, ai.d therefore the days and nights 
were equal. Hence the equator came to be called the 
Equinoctial line, and the points in which it cuts the 
ecliptic were called the Equinoctial points, and the 
fun was then faid to be in the equinoxes. One of thele 
was called the Vernal and the other the Autumnal 
Equinox. 3 

It was evidently an important problem in practical To deter- 
aftronomy to deteimine the exadt moment of the fun’s miue the 
occupying thefe ftations; for it was natural to compute V m , e 
the courie ot the year from that moment. Accordingly pyj n g the ' 
this has been the leading problem in the aftronomy of rquinodlial 
all nations. It is liikeptible of confiderable precifion, points, 
without any apparatus of inftruments. It is only ne- 
ceflary to oblerve the fun’s declination on the noon of 
two or thiee days before and after the equino&ial day. 

On two confecutive days of this number, his declination 
muft have changed from north to fouth, cr from fouth 
to north. If his declination on one day was obferved 
to be 21' north, and on the next 5' fouth, it follows that 
hi- declination was nothing, or that he was in the equi- 
nodlial point about 23 minutes after 7 in the morning 
of the fecond day. Knowing the precife moments, and 
knowing the rate of the fun’s motion in the ecliptic, it 
is eafy to afeertain the precife point of the ecliptic in 
which the equator interfered it. 4. 

By a feries ofiuch 01 Nervations made at Alexandria Hippar- 
between the sears 161 and 127 before Chrift, Hippar- d‘f- 
chus the-father of our aftronomy found that the point coverl - 1 ' 
of the autumnal equinox was about fix degrees to the 
eaftvvard of the ftar called Spica virginis. Eager to 

determine 
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'Preceflion. determine every thing by multiplied obfervations, he ran- 
v fucked all the Chaldean, Egyptian, and other records, to 
which his travels could procure him accefs, for obferva¬ 
tions of th.e lame kind; but he does not mention his ha¬ 
ving found any. He found, however, fome obfervations 
cf Ariftillus and Timochares made about 150 years be¬ 
fore. From thefe it appeared evident that the point of 
the autumnal equinox was then about eight degrees eaft 
of the fame liar. He difeuffes thefe obfervations with 
great fagacity and rigour ; and, on their authority, he 
alferts that the equinodtial points are not fixed in the hea¬ 
vens, but move to the vvelhvard about a degree in 75 
s years or fomewhat lefs. 

Why called This motion is called the Precession of the Eqjh- 
the precef- noxes, becaufe by it the time and place of the fun’s equi- 
fion of the nodUal llation precedes the ufual calculations : it is fully 
equinoxes. con f5 rme( ] by all fubfequent obfervations. In 1750 the 
autumnal equinox was obferved to be 20° 21'weftward 
of fpica virginis. Suppofing .the motion to have been 
uniform during the period of ages, it follows that the an¬ 
nual preceflion is about 5o"y; that is, if the celeftial 
equator cuts the ecliptic in a particular point on any day 
of this year, it will on the fame day of the following year 
cut it in a point 50" j to the weft of it, and the fun will 
come to the equinox 20' 23'' before he has completed his 
round of the heavens. Thus the equinodtial or tropical 
year, or true year of feafons, is fo much fhorter than 
6 the revolution of the fun or the fidereal year. 

Importance It is this dilcovery that has chiefly immortalized 


bined him with the ftar Fomalhafet* in their myftical Preceflion. 
kalendar. This knowledge is alfo involved in the pre¬ 
cepts of the Chinefe allronomy, of much older date 
than the time of Hipparchus. 

Tut all thefe acknowledged fadts are not fufficient 
for depriving Hipparchus of the honour of the difeo- 
very, or fixing on him the charge of plagiarifm. This 


Alexandrian fchool, and it was pointed out to them 
by Hipparchus in the way in which' he afeertained 
every other pofition in allronomy, namely, as the ma¬ 
thematical refult of adtual obfervations, and not as a 
thing deducible from any opinions on other fubjedts re¬ 
lated to it. We fee him, on all other occafions, eager to 
confirm his own obfeivations and his dedudfions from 
them, by every thing he could pick up from other aftro- 
nomers; and he even adduced the abovementioned' 
pradtice of the Egyptians in corroboration of his doc¬ 
trine. It is more than probable then that he did not 
know any thing more. Had he known the Indian 
preceflion of 54" annually, he had no temptation what¬ 
ever to withhold him from uling it in preference to one 
which he acknowledges to be inaccurate, becaufe dedu¬ 
ced from the very fhort period of 150 years, and from 
the obfervations of Timochares, in which he had no great 
confidence. 

This motion of the ftarry heavens was long a matter 
of difeuffion, as a thing for which no phyfical reafon 
could be affigned. But the eftablifhment of the Co- 
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of the chf- the name of Hipparchus, though it mull be acknew- pemican fyftem reduced it to a very fimple affair; the 
covery. ledged that all his aftronomical refeirches have been motion which was thought to affedt all the heavenly 
cond.udted with the fame fagacity and intelligence. It bodies, is now acknowledged to be a deception, or afalfe 
was natural therefore for him to value himfelf highly judgment from the appearances. The earth turns 
for the difeovery. It mull be acknowledged to be one round its own axis while it revolves round the fun, in 
of the moll fmgular that has been made, that the re- the fame manner as we may caufe a child’s top to fpin 
volution of the whole heavens fhould not be ftable, on the brim of a mill-ftone, while the Hone is turning 
but its axis continually changing. For it mull be ob- flowly round its axis. If the top fpin fteadily, with- 
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ferved, that fince the equator changes its pofition, and 
the equator is only an imaginary circle, equidiftant from 
the two poles or extremities of the axis ; thefe poles 
and this axis mull equally change their pofitions. The 
equinoctial points make a complete revolution in about 
25745, ^ le equator being all the while inclined to the 


out any wavering, its axis will always point to the ze¬ 
nith of the heavens ; but we frequently fee, that while 
it fpins brifkly round its axis, the axis itfelf has a flow 
conical motion round the vertical line, fo that, if 
produced, it would flowly deferibe a circle in the hea¬ 
vens round°the zenith point. The flat, furface of the 


ecliptic in nearly the fame angle. Therefore the poles of top may reprefent the terreftrial equator, gradually turn' 
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this diurnal revolution muft deferibe a circle round the 
poles of the ecliptic at the diftance of about 23^ degrees 
in 25735 years; and in the time of Timochares the north 
pole of the heavens muft have been 30 degrees eaftward 
of where it now is. 

Hipparchus has been accufed of plagiarifm and in- 
finceriiy in this matter. It is now very certain that 
the preeffhon c.f the equinoxes was known t> the aftro- 
nemers of India many ages before the time of Hip¬ 
parchus. It appears alio that the Chaldeans had a 
pretty accurate knowledge of the year of feafons. 
From their faros we deduce their meafure of this year 
to be 365 days 5 hours 49 minutes and 11 fcconds, 
exceeding the truth only by 26", and much mere exadt 
than the year of Hipparchus. They had alfo a fidereal 
year of 365 days 6 hours 11 minutes. Now what could 
occafion an attention to two years, if they didnotfuppofe 
the equinoxes moveable ? The Egyptians alfo had a know¬ 
ledge of fomething equivalent to th : s : for they had dif- 
covered that the dog liar was no longer the faithful fore- 
warner of the overflowing of the Nile ; and they com¬ 


ing itfelf round on all fides. If this top were formed 
like a ball, with an equatorial circle on it, it would re¬ 
prefent the whole motion very prettily, the only diffe¬ 
rence being, that the fpinning motion and this waver¬ 
ing motion are in the fame diredtion ; whereas the diur¬ 
nal rotation and the motion of the equinoctial points are 
in contrary diredtions. Even this dillimilarity may be 
removed, by making the top turn on a cap, like the 
card of a mariner’s compal’s. 

It is now a matter fully eftablifhed, that while the 
earth revolves round the fun from weft to euft, in the 
plane of the ecliptic, in the courfe of a year it turns 
round its own axis from weft to eaft in 23b 56’4", 
which axis is inclined to this plane in an angle ot nearly 
z 3° > and that, this axis turns round a line perpen¬ 

dicular to the ecliptic in 25,745 years from eaft to weft, 
keeping nearly the fame inclination to the ecliptic.— 
By this means, its pole in the fphere of the ftarry hea¬ 
vens delcribes a circle round the pole of the ecliptic at 
the diftance of 23 0 28' nearly. The conicquence of 
this muft be, that the terreftrial equator, when produ¬ 
ced 
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Preceffiofi, ced to the fpherc of the ftarry heavens, will cut the 

>—„- ecliptic in two oppofite puints, through which the fun 

mult pafs when he makes the day and night equal; and 
that thefe points mull Ihift to the weftward, at the rate 
of 50J- feconds annually, which is the preceffion of the 
equinoxes. Accordingly this has been the received 
dodtrine among aftronomers for nearly three centuries, 
and it was thought peri'eftly conformable to appear¬ 
ances. 

But Dr Bradley, the moft fagacious of modern aftro- 
hoped to difcover the parallax of the earth’s 
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a circle aidant from it 23 

defcribed by the pole of the equator during one revolt!- J4 
tion of the equinoctial points. Let P be the place of Mathema- 
this lad mentioned pole at fome given time. Round tical theory 
P defcribe a circle ABCD, whofe diameter AC is 18". if the poles 
The real fituation of the pole will be in the circumference °^ t ^ or 
of this circle ; and its place, in this circumference, de- £^ppofcd to 
pends on the place of the moon’s afeending node, defcribe a 
Draw EPF and GPL perpendicular to it; let GL circle, 
be the colure of the equinoxes, and EF the colure of 
the foldices. Dr Bradley’s obfervations flio'wed that the 
pole was in A when the node was in L, the vernal 
equinox. If the node recede to H, the winter fol- 
ftice, the pole is in B. When the node is in the au¬ 
tumnal equinox at G, the pole is at C 5 and when 
the node is in F, the fummer foldice, the pole is in 
D. In all intermediate fituations of the moon’s af¬ 
eending node, the pole is in a point of the circum- 
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orbit by obfervations of the adtual pofition of the pole 
of the celeftial revolution. Dr Hooke had attempted this 
before, but with very imperfedt inflruments. The art 
of obferving being now prodigioufly improved, Dr Brad* 
ley refumed this inveftigation. It will eafily appear, 
that if the earth’s axis keeps parallel to itfelf, its extre¬ 
mity mull defcribe in the fphere of the ftarry heavens 
a figure equal and parallel to its orbit round the fun; 
and if the ftars be fo near that this figure is a vifible ob¬ 
ject, the pole of diurnal revolution will be in different 
dirtinguilhable points of this figure. Confequently, if 
the axis deferibes the cone already mentioned, the pole 
will not defcribe a circle round the pole of the ecliptic, 
but will have a looped motion afong this circumference, 
fimilar to the abfolute motion of one of Jupiter’s fatel- 

lites, deferibing an epicycle whofe centre deferibes the the axes to be 18^, and 13^, 4 
circle round the pole of the ecliptic. 

He accordingly obferved filch an epicyclical motion, 
and thought that he had now overcome the only diffi¬ 
culty in the Copernican fyftem ; but, on maturely con- 
fidering his obfervations, he found this epicycle to be 
quite inconfiflent with the confequences of the annual 
parallax, and it puzzled him exceedingly. One day, 
while taking the amufement of failing about on the 
Thames, he obferved, that every time the boat tacked, 
the diredlion of the wind, eftimated by the diredlion of 
the vane, feemed to change. This immediately fug- 
gefted to him the caufe of his obferved epicycle, and 
he found it an optical illufion, occafioned by a combi¬ 
nation of the motion of light with the motion of his 
telefcope while obferving the polar ftars. Thus he un¬ 
wittingly eftablifhed an incontrovertible argument for 
the truth of the Copernican fyftem, and immortalized 
his name by his difeovery of the Aberration of the 
ftars. 

He now engaged in a feries of obfervations for as¬ 
certaining all the circumftances of this difeovery. In 
the courfe of thefe, which were continued for 28 years, 
he difeovered another epicyclical motion of the pole of 
the heavens, which was equally curious and unexpected. 

Fie found that the pole defcribed an epicycle, whofe 
diameter was about 18", having for its centre that point 
of the circle round the pole of the ecliptic in which the 
pole Would have been found independent of this new 
motion. He alfo obferved, that the period of this epi- 
cyclic il motion was 18 years and feVen months. It 
ftruck him, that this was precisely the period of the re¬ 
volution of the nodes of the moon’s orbit. He gave a 
brief account of thefe rcfults to Lord Macclesfield, then 
prefident of the Royal Society, in 1747. Mr Machin, 
to whom he alfo communicated the obfervations, gave 
him in return a very neat mathematical hypothefis, by 
which the motion might be calculated. 

Let E (fig. 1.), be the pole of the ecliptic, and SPO faid, that when the pole is in O, 
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ference ABCD, three figns or go v more advanced. 13 
L)r Bradley, by comparing together a great number Moreexaft 
of obfervations, found that the mathematical theory, an e "‘pf 4 
and the calculation depending on it-, would correfpond 
much better with the obfervations, if an ellipfe were t he circle, 
fijbftituted for the circle ABCD, making the longer 
axis AC 18", and the Ihorter, BD, 16K Mr d’Alem¬ 
bert determined, by the phyfical theory of gravitation, 

ifi 

Thefe obfervations, and this 'mathematical theory, Thefe oh- 
muft be confidered as fo many fadts in aftronomy, and fervations 
we muft deduce from them the methods of computing athis 
the places of all celeftial phenomena, agreeable to the j n 
univerfal pradfice of determining every point of the hea- aftronomy, 
vens by its longitude, latitude, right afeenfion, and de¬ 
clination. I7 

It is evident, in the firft place, that this equation Obliquity 
of the pole’s motion makes a change in the obliquity of the 
of the ecliptic. The inclination of the equator to the ecliptic* 
ecliptic is meafured by the arch of a great circle inter¬ 
cepted between their poles. Now, if the pole be in O 
inftead of P, it is plain that the obliquity is meafured 
by EO inftead of EP. If EP be confidered as the 
mean obliquity of the ecliptic, it is augmented by g" 
when the moon’s afeending node is in the vernal equi¬ 
nox, and confequently the pole in A. It is, on the 
contrary, diminiftied 9" when the node is in the au¬ 
tumnal equinox, and the pole in C; and it is equal to 
the mean when the node is in the colure of the folfticea. 

This change of the inclination of the earth’s axis to the 
plane of the ecliptic Was called the nu tati-on of the axis 
by Sir Ifaac Newton 5 who fhowed, that a change of 
nearly a fecond muft obtain in a year by the adtion of 
the lun on the prominent parts of the terreftrial fphe- 
roid. But he did not attend to the change which 
would be made in this motion by the variation which 
obtains in the difturbing force of the Moon, in confr- 
quence of the different obliquity of her adtion on the 
equator, arifing from the motion of her own oblique or¬ 
bit. It is this change which now goes by tire name 
nutation, and we owe its difeovery entirely to Dr 
Bradley. The general change of the pofition of the 
earth’s axis has been termed deviation by modem 
aftronomers. 

The quantity of this change of obliquity is eafily af- Quamhy 
certained. It is evident, from what has been already of it eafily 
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equal to the node's longitude from the vernal equinox, 
and that PM is its cofine; and (on account of the fmall- 
nefs of AP in comparifonof EP) PM may be taken for 
the change of the obliquity of the ecliptic. This is 
therefore =9" X cof. long, node, and is additive to the 
mean obliquity, while O is in the femicircle BAD, that 
is, while the longitude of the node is from 9 figns to 3 
figns ; but fubtradtive while the longitude of die node 
changes from 3 to 9 ligns. 

But the nutation changes alfo the longitudes and 
right afcenfions of the Bars and planets by changing 
the equinoctial points, and thus occafioning an equa¬ 
tion in the preceffion of the equinoctial points. It was 
this circumftance which made it neceflary for us to con- 
fider it in this place, while exprefsly treating of this 
preceffion. Let us attend to this derangement of the 
equinodtial points. 

The great circle or meridian which paffes through 
the poles of the ecliptic and equator is always the fol¬ 
ftitial colure, and the equinodtial colure is at right 
angles to it: therefore when the pole is in P or in O, 
EP or EO is the folftitial colure. Let S be any fixed 
ftar or planet, and let SE be a meridian or circle of lon¬ 
gitude 5 draw the circles of declination PS, OS,-and 
the circles M'EM’, mTLm', perpendicular to PE, OE. 

, If the pole were in its mean place P, the equinodtial 
points would be in the ecliptic meridian M'EM 1 , or 
that meridian would pafs through the interfedtions of 
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changed its pofition, the circles of declination alfo change Preceffion; 

theirs. When the pole is at P, the right afcenfion of- -r—r 

S from the folftitial colure is meafured by the angle 
SPE, contained between that colure and the liar’s circle 
of declination. But when the pole is at O, the right 
afcenfion is meafured by the angle SOE, and the dif¬ 
ference of SPE and SOE is-the equation of right af¬ 
cenfion. The angle SOE confifts of two parts, GOE 
and GOS ; GOE remains the fame wherever the liar S 
is placed, but GOS varies with the place of the ftar.— 

We muft firft find the variation by which GPE becomes 
GOE, which variation is common to all the ftars. The 
triangles GPE, GOE, have a conftant fide GE, and a 
conftant angle G ; the variation PO of the fide GP is 
extremely fmall, and therefore the variation of the angles 
may be computed by Mr. Cotes’s Fluxionary Theorems. 

See Simpfon’s Fluxions, § 253, &c. As the tangent of 
the fide EP, oppofite to the conftant angle G, is to the 
fine of the angle EPG, oppofite to the conftant fide 
EG, fo is PO the variation of the fide GP, adjacent to 
the conftant angle, to the variation x of the angle 
GPO, oppofite to the conftant fide EG. This gives 
9'X fin. long, node, _ __ 

x = ——CT "“iTT—* This is fubtradtive from the 


tang. obi. eclip. 
mean right afcenfion for the firft; fix figns of the node’s 
longitude, and additive for the laft fix figns. This equa¬ 
tion is common to all the ftars. 

The variation of the other part SOG of the angle, other va- 
which depends oh the different pofition of the hour riatiuns, 


the equator and ecliptic, and the angle MES would 
meafure the longitude of the ftar S. But when the circles PS^and OS, which caufes them to cut the equa- &c, 

TJnlp IC in flip prlmfio *»*n,r\o-Tc ftTvrrv* ‘_* J• __ i . . .1 1 r • 1 . t* 
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pole is in O, the ecliptic meridian mY.m’ will pafs thro : 
the equinodtial points. The equinodtial points muft 
therefore be to the weftward of their mean place, and 
the equation of the preceffion muft be additive to that 
preceffion ; and the longitude of the ftar S will now be 
meafured by the angle m ES, which, in the cafe here 
reprefented, is greater than its mean longitude. The 
difference, or the equation of longitude, arifing from the 

nutation of the earth’s axis, is the angle OEP, or Q-g- 

OM is the fine of the angle CPO, which, by what has 
been already’- obferved, is equal to the longitude of the 
node : Therefore OM is equal to 9* X long, node, and 
OM gll x fin.long, node 

is equal toThis equation is 

additive to the mean longitude of the ftar when O is 
in the femicircle CBA, or while the afeending node is 
paffing backwards from the vernal to the autumnal equi¬ 
nox but it is fubtradtive from it while O is in the femi¬ 
circle ADC, or while the node is paffing backwards from 
the autumnal to the vernal equinox ; or, to exprefs it 
more briefly, the equation is fubtradtive from the mean 
longitude of the ftar, while the afeending node is in tire 
firft lix figns, and additive to it while the node is in the 
laft fix figns. 

This equation of longitude is the fame for all the 
ftars, for their longitude is reckoned on the ecliptic 
(which is here fuppofed invariable); and therefore is 
affedted only by the variation of the point from which 
the longitude is computed. 

The right afcenfion, being computed on the equator, 
fuffers a double change. It is computed from, or be¬ 
gins at, a different point of the equator, and it termi¬ 
nates at a different point; becaufe the equator having 


tion in different points, where the arches of right afcen¬ 
fion terminate, may be difeovered as follows. -The tri¬ 
angles SPG, SOG, have a conftant fide SG, and a 
conftant angle G. Therefore, by the fame Cotefian 
theorem, tan. SP : fin. SPG=PO : y, and y, or the 
fecond part of the nutation in right afcenfion, = 

9" X fin. diff. R. A. of ftar and node 
cotan. declin. ftar • 

The nutation alfo affedts the declination of the ftars :■ Nutation 
For SP, the mean codeclination, is changed into SO.— affedts the- 
Suppofe a circle deferibed round S, 'with the diftance <fe cIilla ' 
SO cutting SP in f; then it is evident that the equa-j, ions of the 
tion of declin. is P/rPOx co'fine OVf ~ 9" x fign ftars .' 
r. alcen. of ftar—rlong. of node. 

Such are the calculations in conftant ufe in our a- Amotlex- 
ftronomical refear.ches, founded on Machin’s Theory, act mode . 
When ft ill greater accuracy is required, the elliptical of cakuft- 
theory muft be fubftituted, by taking (as is expreffed tion " * 
by the dotted lines) O in that point of the ellipfe de- - 
feribed on the tranfverie axis AC, where it is cut by 
OM, drawn according to Machin’s theory. All the* 
change made here is the diminution of OM in the ratio, 
of 18 to 13,4, and a correfponding diminution of the, 
angle CPO. The detail of it may be feen in De la 
"LundFs-dJlronomy, art. 2874 5 but is rather foreign to 
our prefent purpofe of explaining the preceffion of the 
equinoxes. The calculations being in every cafe tedious,, 
and liable to miftakes, on account of the changes of the 
figns of the different equations, the zealous promoters of, 
aftronomy have calculated and publilhed tables of all 
thefe equations, both on the circular and elliptical hy- 
pothefis. And ftill more to abridge calculations, which, 
occur in reducing every aftronomical obfervation, when 
the glace of a phenomenon is deduced from a compart* 
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fon with known fixed ftars, there have been publifhed 
tables of nutation and preceffion, for fome hundreds of 
the principal ftars, for every pofition of the moon’s node 
and of the fun. 

It now lemains to confider the preceffion of the equi¬ 
noctial points, with its equations, ariftng from the nuta¬ 
tion of the earth’s axis as a phyfical phenomenon, and 
to endeavour to account for it upon thofe mechanical 
principles which have fo happily explained all the other 
phenomena of the celeflial motions. 

This did not efcape the penetrating eye of Sir Ifaac 
Newton ; and he quickly found it to be a confequence, 
and the moft beautiful proof, of the univerfal gravitation 
of all matter to all matter; and there is no part of his 
immortal work where his fagacity and fertility of re- 
fource fhine more confpicuoufly than in this inveftiga- 
tion. It muft be acknowledged, however, that New¬ 
ton’s inveftigation is only a fhrewd guefs, founded on 
affumptions, of which it would be extremely difficult to 
demonftrate either the truth or falfity, and which requi¬ 
red the genius of a Newton to pick out in fuch a com¬ 
plication of abftrufe circumftances. The fubjedt has 
occupied the attention of the firft mathematicians of 
Europe fince his time; and is ftill confidered as the 
moft curious and difficult of all mechanical problems. 
The moft; elaborate and accurate differtations on the 
preceffion of the equinoxes are thofe of Sylvabella and 
Waimedy, in the Philofophtcal Tranfa&ions, publifhed 
about the year 1754; tlritof Thomas Simpfon, publifh¬ 
ed in his Mifcellaneous Tradts; that of Father Frifius, 
in the Memoirs of the Berlin Academy, and afterwards, 
with great improvements, in his Cofmographia ; that of 
Euler in the Memoirs of Berlin ; that of D’Alembert in 
a feparate differtatioh ; and that of De la Grange on the 
Libraticn of the Moon, which obtained the prize in 
the Academy of Pat is in 1769. We think the differ- 
tation of Father Frifius the moft perfpicuous of them all, 
being conduced in the method of geometrical analyfis ; 
whereas moft of the others proceed in the fluxionary 
and fymbolic method, which is frequently deficient in 
diftindt notions of the quantities under confideration, 
and therefore does not give us the fame perfpicuous 
convidtion of the truth of the refults. In a work like 
ours, it is impoffible to do juftice to the problem, with¬ 
out entering into a detail which would be thought ex¬ 
tremely difproportioned to the fubjedt by the genera¬ 
lity of our readers. Yet thofe who have the neceflary 
preparation of mathematical knowledge, and wifh to un- 
derftand the fubjedt fully, will find enough here to give 
them a very diftindt notion of it; and in the article Ro¬ 
tation, they will find the fundamental theorems, which 
will enable them to carry on the inveftigation. We fhall 
firft give ailiort fketch of Newton’s inveftigation, which 
is of the moft palpable and popular kind, and is highly 
valuable, not only for its ingenuity, but alfo becauie it 
will give our unlearned readers diftindt and fatisfadtory 
conceptions of the chief circumftances of the whole phe¬ 
nomena. 

Let S (fig. 2.) be the Sun, E the Earth, and M the 
Moon, moving in the orbit NMCD//, which cuts the 
plane of the Ecliptic in the line of the nodes N n, and 
has one half railed above it, as represented in the figure, 
the other half being hid below the Ecliptic. Sup¬ 
pofe this orbit folftcd down; it will coincide wiih the 
Ecliptic in the circle N medn. Let EX reprefent the 


axis of this orbit, perpendicular to its pla’ne, and there- P.z 
fore inclined to the Ecliptic. Since the Moon gravitates ~ 
to the Sun in the diredtion MS, which is all above the 
Ecliptic, it is plain that this gravitation has a tendency 
to draw the Moon towards the Eclipt'c. Suppofe this 
force to be fuch that it would draw the Moon down 
from M to 2 in the time that fhe would have moved 
from M to t, in the tangent to her orbit. By the com¬ 
bination of thefe motions, the Moon will defert her or¬ 
bit, and deferibe the line Mr, which makes the diagonal 
of the parallelogram ; and if no farther adtion of the fun 
be fuppofed, fhe will deferibe another orbit M #n!, lying 
between the orbit MCD« and the Ecliptic, and fhe wiP. 
come to the Ecliptic, and pafs through it in a point n'i 
nearer to M than n is, which was the former place of her 
defeending node. By this change of orbit, the line EX 
will no longer be perpendicular to it; but there will be 
another line Ex, which will now be perpendicular to 
the new orbit. Alfo the Moon, moving from M to r, 
does not move as if flie had come from the afeending 
node N, but from a point N' lying beyond it ; and the 
line of the nodes of the orbit in this new pofition is 
N 1 ri . Alfo the angle MN'zw is lefs than the angle 
MN/«. 

Thus the nodes fhift their places in a diredtion op- 
pofite to that of her motion, or move to the weftward 5 
the axis of the orbit changes its pofition, and the orbit 
itfelf changes its inclination to the ecliptic. Thefe 
momentary changes are different in different parts of 
the orbit, according to the pofition of the lire of the 
nodes. Sometimes the inclination of the orbit is in- 
creafed, and fometimes the nodes move to the eaftward. 
But, in general, the inclination increafes from the time 
that' the nodes are in the line of fyzigee, till they get into 
quadrature, after which it, diminifh.es till the nodes are 
again in fyzigee. The nodes advance only while they 
are in the odtants after the quadratures, and while the 
moon paffes from quadrature to the node, and they re¬ 
cede in all other fituations. Therefore the recefs ex¬ 
ceeds the advance in every revolution of the moon round 
the earth, and, on the whole, they recede. 

What has been faid of one Moon, would be true of 
each of a continued ring of Moons furrounding the 
Earth, and they would thus compofe a flexible ring* 
which would never be flat, but waved, according to the 
difference (both in kind and degree) of the-disturbing 
forces acting on its different parts. But fuppofe thefe 
Moons to cohere, and to form a rigid and flat ring, no¬ 
thing would remain in this ring but the excefs of the con¬ 
trary tendencies of its different parts. Its axis would. b& 
perpendicular to its plane, and its pofition in any moment 
will be the mean pofition of all the axes of the orbits of 
each part of the flexible ring; therefore the nodes of 
this rigid ring will continually recede, except when the 
plane of the ring paffes through the Sun, that is, when 
the nodes are in fyzigee ; and (fays Newton) the mo¬ 
tion of thefe nodes will be the fame with the mean mo¬ 
tion-of the nodes of the orbit of one Moon. The in¬ 
clination of this ring to the ecliptic will be equal to 
the mean inclination of the Moon’s orbit during any one 
-revolution which has the fame fituation of the nodes. 

It will therefore be leaf! of all when the nodes are in 
quadrature, and will increafe till they are in fyzigee, 
and then diminifh till they are again in quadrature. 

Suppofe this ring to contradt in dimenfious, the dif- 
3 M 2 turbing 
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Preceffion. turbing forces will diminifli in the fame proportion, and 
v " ' in this proportion will all their effedls diminifli. Sup- 
pofe its motion of revolution to accelerate, or the time 
of a revolution to diminifli; the linear effeds of the dif- 
turbing forces being as the fquares of the times of their 
adion, and their angular effeds as the times, thofe er¬ 
rors muft diminifli alfo on this account; and we can 
compute what thofe errors will be for any diameter of 
the ring, and for any period of its revolution. We can 
tell, therefore, what would be the motion of the nodes, 
the change of inclination, and deviation of the axis, of a 
ring which would touch the furface of the earth, and 
revolve in 24 hours ; nay, we can tell what thefe mo¬ 
tions would be, fliould this ring adhere to the earth. 
They muff be much lefs than if the ring were detached ; 
For the difturbing forces of the ring muft drag along 
with it the whole globe of the earth. The quantity 
of motion which the difturbing forces would have pro¬ 
duced in the ring alone, will now (fays Newton) be 
produced in the whole mafs; and therefore the velocity 
muft be as much lefs as the quantity of matter is greater: 
But ftiil all this can be computed. 

Now there is fuch a ring on the earth : for the earth 
is not a fphere, but an elliptical fpheroid. Sir Ifaac 
Newton therefore engaged in a compofition of the effedts 
of the difturbing force, and has exhibited a moft beautiful 
example of mathematical inveftigation. He firft afferts, 
that the earth mujl be an elliptical fpheroid, whofe po¬ 
lar axis is to its equatorial diameter as 229 to 230. 
Then he demonftrates, that if the fine of the inclina¬ 
tion of the equator be called w, and if t be the num¬ 
ber of days (fidereal) in a year, th e ann ual motion of 

3 a / J—Tj- 2 

a detached ring will be 360° x —-—. He then 

4 i 

fhows that the effedt of the difturbing force on this 
1 ing is to its effedt on the matter of the fame ring, dif- 
tiibuted in the form of an elliptical ftratum (but ftiil 
detached) as 5 to 2 ; therefore the motion of the nodes 


will be 360° X 


3</i~ 


10/ 


—., or 16' 16" 24'" annually. He 


then proceeds to fhow, that the quantity of motion in 
the fphere is to that in an equatorial ring revolving in 
the fame time, as the matter in the fphere to the mat¬ 
ter in the ring, and as three times the fquare of a qua- 
drantal arch to two fquares of a diameter, jointly: 
Then he fhows, that the quantity of matter in the ter- 
1 reftrial fphere is to that in the protuberant matter of 

the fpheroid, as 52900 to 461 (fuppofing all homoge¬ 
neous). From thefe premifes it follows, that the mo¬ 
tion of 16' 16." 24"', muft he diminiftied in the ratio of 
1071710 too, which reduces k to 9" 07'" annually. 
And this (he fays) is the preceffion of the equinoxes, 
eccafioned by the adtion of the fun; and the reft of 
the yo-f", which is the obferved preceffion, is owing 
to the action of the moon,nearly five times greater than 
that of the fun. This appeared a great difficulty ; for 
the phenomena of the tides fhow that it cannot much 
^ exceed twice the fun’s force.. 
aiination Nothing can exceed the ingenuity of this procefs. 
of the form Juftly does his celebrated and candid commentator, Da-, 
and dimen- niel Bernoulli, fay (in his Differtation on the Tides,. 
^°tl *d ^ ^ hich fliared the prize of the French Academy with 
monftrated M'Lauriu and Euler),, 'that Newton, faw through, a veil 


what others could hardly difeover with a microfcope Preceffion, 

in the light of the meridian fun. His determination -“-- 

of the form and dimenfions of the earth, which is the 
foundation of the whole procefs, is not offered as any 
thing better than a probable guefs, in redifficillima ; and 
it has been fince demonftrated-with geometrical rigour 
by M'Laurin. 

His next principle, that the motion of the nodes of 
the rigid ring is equal to the mean motion of the nodes 
of the moon, has been moft critically difeufled by the 
firft mathematicians, as a thing which could neither be 
proved nor refuted. Frifius has at leaft ftiown it to be a 
miftake, and that the motion of the nodes of the ring is 
double the mean motion of the nodes of a fmgle moon ; 
and that Newton’s own principles fliould have produced 
a preceffion of 18 J feconds annually, which removes the 
difficulty formerly mentioned. 

H is third aflumption, that the quantity of mo¬ 
tion of the ring muft be fliared with the included fphere, 
was acquiefced in by all his commentators, till D’Alem¬ 
bert and Euler, in 1749, fhowed that it was not the 
quantity of motion round an axis of rotation which re¬ 
mained the fame, but the quantity of momentum or ro. 
tatory effort. The quantity of motion is the produdt 
of every particle by Its velocity ; that is, by its diftance 
from the axis ; while its momentum, or power of pro¬ 
ducing rotation, is as the fquare of that diftance, and is 
to be had by taking the fum of each particle multiplied 
by thefquareof its diftance from the axis. Since the earth 
differs fo little from a perfedt fphere, this makes no fen- 
fible difference in the refult. It will increafe Newton’s 
preceffion about three-fourths of a fecond. 

We proceed now to the examination of this pheno- 
menon upon the fundamental principles of mechanics, tionofthe 

Becaufe the mutual gravitation of the particles of phenome- 
matter in the folar fyftem is in the inverfe ratio of the Ilon ofpre- 
fquares of the diftance, it follows, that the gravitations ceffi " n on , 
of the different parts of the earth to the fun or to the 
moon are unequal. The nearer particles gravitate more ^ " ‘ 

than thofe that are more remote. p 

LetPQ/E (fig. 3.), be a meridional fedtion of the CCCCXW 
terreftrial fphere, and PO pq the fedtion of the inferibed 
fphere. Let CS be a line in the plane of the ecliptia 
paffing through the fun, fo that the angle ECS is the 
fun’s declination. Let NCM be a plane paffing thro’’ 
the centre of the earth at right angles to the plane of 
the meridian PQ^E ; NCM will therefore be the plane 
of illumination. 

In confequence of the unequal gravitation- of the mat¬ 
ter of the earth to the fun, every particle-, fuch as B, is, 
acted on by a difturbing force parallel to CS, and pro¬ 
portional to BD, the diftance of the particle from the 
plane of illumination ; and this force is to the gravita¬ 
tion of the central particle to the fun, as three times, 

BD is to CS, the diftance of the earth from the fun. 

Let ABa be a plane paffing through the particle B,, 
parallel to the plane EQof the equator. This fedtion 
of the earth will be a circle,, of which Aa is a diameter, 
and Qjy will be the diameter of its fedtion with the inferi¬ 
bed fphere., Thefe will be two concentric circles, and. 
the ring by which the fedtion of the fpheroid exceeds- 
the fedtion of the fphere will have AQJor its breadth j, 

is the. axis of figure.. 
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it EC be reprefented by the fymbol 

- a 

OC or PC 

b 

EO their difference. =-— 4 - 

d 


CL 

X 

QI. - 

A/b‘—X l 

The periphery of a circle to radius 1 

n 

The difturbing force at the diftance x 

from die plane NCM 

/ 

The fine of declination ECS 

- m 

The cofine of ECS 

- n 


It is evident, that with refpedl to the infcribed fphere,, 
the difturbing forces are completely compenfated,, for 
every particle has a correfponding particle in the ad¬ 
joining quadrant, which is ailed on by an equal and 
oppofae force. But this is not the cafe with the pro¬ 
tuberant matter which makes up the fpheroid. The 
■fegments NS sn and MT t m are more ailed on than the 
fegments NT tn and MS srtr, and thus there is produced 
a tendency to a converiionof the whole earth, round an 
'axis paffing through the centre C, perpendicular to the 
plane PQj> E. We (hall diftinguilh this motion front 
all others to which, the fpheroid may be fubjedt, by the 
name Libration. The axis of this libration is- always 
perpendicular to thatdiameter of the equator over which, 
the fun is, or to that meridian in which he is. 

, Prob. I. To determine the momentum of libration 
Correfponding to any pofition of the earth refpedting the 
fun, that is, to determine the accumulated energy of 
the difturbing forces on all the protuberant matter of 
the fpheroid. 

Let B and 5 be two particles in the ring formed by 
the revolution of AQ_, and fo fituated, that they are at 
equal diftances from the plane NM ; but on oppofite 
tides of it. Draw BD, bd, perpendicular to NM, and 
FLG perpendicular to LT. 

Then, becaufe the momentum, or power of produ¬ 
cing rotation, is as the force and as the diftance of its 
line ot direction from the axis of rotation, jointly, the 
combined momentum of the particles B and b will be. 
f. BD.DC— f.bd.dc, (for the particles B and b , are 
urged in contrary direflions).. But the momentum of 
B is/. BF.DC4-/FD.DC, and that of £ is/. bG.dQ.-~ 
fdG.dC', and the combined momentum is/. BF.Dd— 
/.FD.DC+dC,=2/.BF.LF—2/.LT.TC. 

Becaufe m and n are the fine and cofine of the anglfe- 
ECS or LCT, we have LT=»z.CL, and CT=«. CL, 
and LF—m.BL, and BF= «. BL». This.giv,es the. mo¬ 
mentum =2 f-mn BL 1 —CL 1 . 

The breadth AQ_of the protuberant ring being very 
ftnall' we may fuppofe,, without any fenftble error, that 
all the milter of the line AQJs collected in the point 
Qj and, in like manner, that the matter of the whole 
ring is colledted in the circumference-of its inner circle* 
and that B and b now reprefent, not fingle particles,, 
but the collected matter of lines fuch as AQS_which. 
terminate at B and b. The combined momentum of two 
fuch lines will'therefore be z m n/.AQJSL 2 —CL 1 . 

Let the circumference of each- parallel of latitude be- 
divided into a great number of indefinitely fmall and 
equal parts. The number of fuch parts in the circum¬ 
ference, of which Q jj is-the-diameter, will be n- QJL. 
To each pair of thefe there beltings a momentum 2 mnf 
-AQJ 3 L 2 —CL. 1 .. The. fum of all the. fquares of.BL fc 
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which can be taken round the circle, is one half of as Preceffioiu 

many fquares of the radius CL : for BL is the fine --— * 

of an arch, and the fum of its fquare and the fquare of 
its correfponding cofine is equal to the fquare of the 
radius. Therefore the fum of all the fquares. of the 
fines, together with the fum of all the fquares of the 
cofines is equal to the fum of the fame number of 
fquares of the radius; and the fum of the fquares of 
the fines is equal to the fum of the fquares of the cor¬ 
refponding cofmes: therefore the fum of the fquares of. 
the radius is double of either fum. Thereforeyh.QL 
*BL-=jn-QL.QL,-. In like manner the fum of the 
number n.QL of CLb will be = n.QL.CL*. Thefe 
fums, taken for the femicircle, are -Jri.QL.QL 1 , and 
tn-QL.CL 2 , or n-QL-^QL 1 , and rvQLvCL 1 : there¬ 
fore the momentum of the whole ring will be 2 mnf 
'AQ^QL.n (IQL 1 — 4 CL 1 ) t for the momentum of the 
ring is the combined momenta of a number of pairs, and. 
this number is in - QL. 

By the ellipfe we have OC : QL=EO: AQ, and: 

AQ==Ql 1 i 5 , rcQLq therefore the momentum of 
OC.’ a » 

the ring is 2 m n /^Qlftn ( iQL J —fCL 2 ) k —m nf- 
b b . 


therefore 
^— 3 ** U 


Qldn (iQL J —CL 1 ) : but Ql/zzZ’ 1 —x* 

4QL 1 —CL’er^—*», =' 1 b 1 — 

d 2 

therefore the momentum of the ring-is m n fLn{b 2 — x 2 ) 

b 

r d 

mnf- ri: 
2 b 


(^-)= m _ 

( b 4 — 4 £V + 3 * 4 )‘ If we now fuppofe another paral¬ 
lel. extremely near to A a, as reprefented by the dotted: 
line, the diftance L / between them being x\ we {hall 
have the fludtion of the momentum of the fpheroid 
dr 


mnf — n (£ 4 
2 b 


-xbG'-x+zxG),. of which the fluent is 


m n fLn \b*x — 

J 2b V 


2 5 r 


This exprefies the mo¬ 


mentum of the zone EA contained, between the- 
equator and the parallel of latitude A a.. Now let x be¬ 
come zzb, and we {hall obtain the momentum of the- 

hemifpheroid = »»/j£n {J, s — 4^+f£ s )>- and'that of 


mm ft n {bS—\V + \V) =. 

i 7 


1 nf d: 


the fpheroid 
Tib 4 . 

This formula does not exprefs any motion* but only 
a preffure tending to.produce motion, and particularly- 
tending to produce a libration by its action on the co¬ 
hering matter of the earth, which is affefied as a num¬ 
ber of levers. It is fimilarto the common mechanical 
formula w'here-w means a weight,, and d its di¬ 
ftance from the fulcrum of the lever. 

It is worthy of remark,, that the momentum of this- 
protuberant’ matter is juft t of what- it would be if it 
were all colledted at the point O of the equator : {or 
the matter in the fpheroid is to that in the infcribed: 
fphere as a'- to b z , and the contents of the infcribed': 


fphere is- T 
a 1 —b 


n bh 


which is- 


Therefore a 1 
the. 


nb\i.inb$- 


quantity of protuberant mat- 

a ’ Cl 2 —b= 

ter.. W-e may,, without, fenftble. error, fuppofe —-— 

dj-. 
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Treceflion. = 2 d; then the protuberant matter will be tub'd. If 
•all this were placed at O, the momentum would be 4 n 
Jiy-OH'HC, = 4 ?/z nfdb*, becaufe OH'HC —mnb z \ 
now y is 5 times -~ r . 

Alfo, becaufe the fum of all the rectangles OH'HC 
round the equator is half of as many fquares of OC, it 
follows that the momentum of the protuberant matter 
placed in a ring round the equator of the fphere or 
fpheroid is one half of what it would be if collefted in 
the point O or E ; whence it follows that the momentum 
of the protuberant matter in its natural place is two 
fifths of what it would be if it were difpofed in an equa¬ 
torial ring. It was in this manner that Sir Ifaac New¬ 
ton was enabled to compare the effedt of the fun’s ac¬ 
tion on the protuberant matter of the earth, with his 
effedt on a rigid ring of moons. The preceding invef- 
tigation of the momentum is nearly the fame with his, 
and appears to us greatly preferable in point of perfpi- 
cuity to the fluxionary folutions given by later authors. 
Thefe indeed have the appearance of greater accuracy, 
becaufe they do not fuppole all the protuberant matter 
to be condenfed on the furface of the infcribed fphere: 
nor were we under the neceffity of doing this, only it 
would have led to very complicated expreffions had we 
fuppofed the matter in each line AQ__colledted in its 
centre of ofcillation or gyration. We made a compen- 
lation for the error introduced by this, which may- 
amount to ttt °f whole, and fhould not be negledt_ 

ed, by taking d as equal to - - - inftead of a 

° 2 a ' aXb 

The confequence is, that our formula is the fame-with 
that of the later authors. 

Thus far Sir Ifaac Newton proceeded with mathema¬ 
tical rigour; but in the application he made two af- 
fumptions, or, as he calls them, hypothefes, which have 
been found'to be unwarranted. The firft was, that when 
the ring of protuberant matter is connedted with the 
infcribed fphere, and fubjedted to the addon of the dif 
turbing force, the fame quantity of motion is produ¬ 
ced in the whole mafs.as in the ring alone. The fe- 
cond was, that the motion of the nodes of a rigid ring, 
of moons is the fame with the mean motion of the nodes 
of afolitary moon. But we are now able to demon- 
ftrate, that it is not the quantity of motion, but of mo¬ 
mentum, which remains the fame, and that the nodes 
of a rigid ring move twice as faff as thefe of a Angle 
particle. We proceed therefore to 

Prob. 2. To determine the deviation of the axis, and 
the retrograde motion of the nodes which refult from this 
libratory momentum of the earth's protuberant matter. 
But here we muff refer our readers to fome funda- 
the earth’s menta l propofitions of rotatory motions which are de¬ 
protube- mon ft ra t e d in the article Rotation. 

If a rigid body is turning round an axis A, paf- 
fing through its centre of gravity with the angular ve¬ 
locity a , and receives an impulie which alone would 
caufe it to turn round an axis B, alio puffing through 
its centre of gravity, with the angular velocity b, -the 
body wiilnow turn round a third axis-C, palling thro’ 
its centre of gravity, and lying in the plane of the axes 
A and B, and the fine of the inclination of this th ; rd 
axis to the axis A will be to the fine of inclination to the 
axis Bas the velocity b to the velocity a. 

When a rigid body i-s made to turn round any 
axis by the adfion of an external force, the quantity of 


31 , 
Effects of 

the libra¬ 
tory mo¬ 
mentum of 
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momentum produced that is, the fum of the products of Proeefllou} 
every particle by its velocity and by its diftance from the v— 
axis) is equal to the momentum or fimilar product of the 
moving force or forces. 

If an oblate fpheroid, whofe equatorial diameter is 
a and polar diameter b, be made to librate round an 
equatorial diameter, and the velocity of that point of 
the equator which is fartheft from the axis of libration 

be v. the momentum of the fpheroid is — na*b*v. 

15 , ' 

The two laft are to be found in every elementary 
book of mechanics. Plate 

Let AN a n ( fig. 4 .) be the plane of the earth’s equa.- ccccxrf 
tor, cutting the ecliptic CNK n in the line of the node? 
or equinodtial points N n. Let OAS be the fedtion of 
the earth by a meridian palling through the fun, fo 
that the line OCS is in the ecliptic, and CA is an arch 
of an hour-circle or, meridian, meafuring the fun’s de¬ 
clination. The fun not being in the plane of the equa¬ 
tor, there is, by prop. 1. a force tending to produce a 
libration round an axis ZO z at right angles to the dia¬ 
meter A a of that meridian in which the lun is fituated, 
and the momentum of all the disturbing forces is . 

\-mnfndb 4 , The product of any force by the mo¬ 
ment t of its adlion expreffes the momentary increment 
of volocity ; therefore the momentary velocity, or the 
velocity of libration generated in the time t is t %-mnfd 
n b* t. This is the abfolute velocity of a point at the 
diftance 1 from the axis, or it is the fpace which would 
be uniformly deferibed in the moment t, with the veiOr 
city which the point has acquired at the end of that 
moment. It is double the fpace adtually deferibed by 
the libration during that moment ; becaufe this has been 
an uniformly accelerated motion, in confequence of the 
continued and uniform adtion of the momentum during 
this time. This mull be carefully attended to, and the 
neglect of it has occafioned very faulty folutions of this 
problem. 

Let v be the velocity produced in the point A, the 
moft remote from the axis of libration. The momen¬ 
tum excited or produced in the fpheroid is -^ r n a*Pv 
(as above), and thismuft be equal to the momentum of 
the moving force, or to -f T m nfd n b 4 t; therefore we 
-A-mnf d U b A t , b 2 

obtain n a z ft' ,that is, v=m nfdt ov ve * 

. , ' ' b 2 ' 

ry nearly mnfdt, becaufe — = 1 very nearly. Alfo, 

becaufe the produdt of the velocity and time gives the 
fpace uniformly deferibed in that time, the fpace de¬ 
feribed by A in its libration round Z z is m nfdP, and 

the angular velocity is m " (.'LL, 

a 

Let r be the momentary angle of diurnal rotation. 

The arch A r, deferibed by the point A of the equator 
in this moment t will therefore be ar, that is, axr,/ 

and the velocity of the point A is —• and the angular 
velocity of rotation is 

i * 

Here then is a body (fig. 5.) turning round an axis 
OP, perpendicular to the plane of the equator ziz, and 
therefore fituated in the plane ZP z; and it turns round 

this 
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this axis with the angular velocity L. It has received 

t 

an impulfe, by which alone it would librate round the 

axis Za, with the angular velocity ~ . It will 

a 

therefore turn round neither axis (n° 3t.), but round 
a third axis OP', paffing through O, and lying in the 
plane ZPz, in which the other two are fituated, and 
the fine P‘n of its inclination to the axis of libration 
Z a will be to the fine P 'p of its inclination to the axis 

QP of rotation, as to 
: - t : a 

Now .A, in fig. 4. is the fumxnit of the equator both 
of libration and rotation; mnfdi 1 is the fpace de¬ 
fcribed by its libration in the time t ; and a r is the 
fpace or arch A r (fig. 4.} defcribed. in the fame time 
by its rotation : therefore, taking. A r \a A £ (perpen¬ 
dicular to the plane of the equator of rotation, and' ly¬ 
ing in the equator of libration), as a r to mnfd't % and 
completing the parallelogram A r me, Am will be the 
compound motion of A (n° 31 and or vmn dft 1 

— j . m which will be the tangent of the angle 

a r 

m A r, or of the change of pofition of the equator. 

But the axes of rotation are perpendicular to their 

equator ; and therefore the angle of deviation ha is 

equal to this angle r A m. This appears from fig. 5. ; 

for n P : B'pzzOp • Pp ,~OP i tan. POP ; and it b 

•. • 

; . . • r t 

evident that a r : m nf d t 1 ~~: mnf d—, . as. is requi¬ 
red by the compofition of rotations.. 

In ccnfequence of this change of pofition, the plane 
of the equator no longer cuts the.plane of the ecliptic 
in the line N n. The plane of the new equator cuts the 
former equator in the line AO, and the part AN of the. 
former equator lies between the ecliptic and the new 
equator AN 1 , while the part A of the former equator 
is above the new one A »'; therefore the new node N 7 
from which the point A was moving, rs-removed to the 
wellward, or farther from A ; and the new node n', to 
which A is approaching, is alfo moved weftward, or near¬ 
er to A ; arid this happens in every pofition of A.. Th.e 
nodes, therefore, or equinoctial points,continually fhift to 
the weftward, or in a contrary direction to the rotation of 
the earth ; and the axis of rotation always deviates to the- 
eaft fide of the meridian which pafles through the fun. 

This account of the motions is extremely different 
from what a perfon ihould naturally expeft. If the 
earth were placed in the fummer folftice, with refpefl: 
to us who. inhabit its northern hemifphere, and had no, 
rotation round its axis, the equator would begin to ap- 
, prpach the ecliptic, and the axis would become more : 
upright; and tiiis would go on with a motion conti¬ 
nually accelerating, till the equator coincided with the 
ecliptic. It would not flop here, but go as far on die 
other fide, till its motion were extinguilhed by the oppo- 
fing forces 5 and it would return to its former pofition, 
and again begin to approach the ecliptic,, playing up 
. and down like the arm of a balance. On- this account 
^this motion is very properly termed Vibration j but this 
’very flow libration, compounded with the incomparably 
fwifter motion of diurnal rotation, produces a third mo¬ 


tion extremely different from both. At firft'the north Preceflioiu 
pole of the earth inclines forward toward the fun ; after 
a long courfe of years it will incline to the left hand, as 
viewed from the fun, and be much more inclined to the 
ecliptic, and the plane of the equator will pafs through- 
the fun. Then the fouth pole will come into view* 
and the north pole will begin to decline from the- 
fun; and this will go on (the inclination of the equa¬ 
tor diminifhing all the while) till, after a courfe of years, 
the north pole will be turned quite away from the fun, 
and the inclination of the equator will be reftored to its 
original quantity. After this the phenomena will have 
another period fimilar to the former, but the axis will 
now deviate to the right hand. And thus, although 
both the earth and fun fliould not move from their 
places, the inhabitants of the earth would have a com¬ 
plete fucceffion- of the feafons accomplifhed in a period' 
of many centuries. This would be prettily illuftrated 
b'y an iron ring poifed very nicely on a cap like the card' 
of a mariner’s compafs, having its centre of gravity co¬ 
inciding with the point of the cap, fo that it may whirl' 
round in any pofition. As this is extremely difficult to., 
execute, the cap may be pierced a little deeper^ which 
will caufe the ring to maintain a hori-zontal pofition with:; 
a very fmall force-. When the. ring is whirling very- 
fte; .lily, and pretty brifkly, in the direction of the hours- 
of a watch-dial-, hold a ftrong magnet above the middle- 
of the nearer femicircle (above the 6 hour point)' at the 
difiance of three or fourinc-hes. We {hall immediately 
obferve the ring rife ft om the 9 hour point, and fink at 
the 3 hour point, and-gradually acquire a motion of pre- 
ceffion and nutation, fuch as has been- defcribed. 

If the earth be now put in motion round the'fun, on 
the fun round the-earth, motions of libration and de¬ 
viation will ftill obtain, and the fucceffion of their dif-' 
ferent phafes, if we may fo call them, will be perfectly 
analogous to the above ftatement. But the quantity 
of deviation, and change of inclination, will now be 
prodigioufly diminiihed, becaufe the rapid change of 
the fun’s pofition quickly diminifnes the difturbing for¬ 
ces, annihilates them by bringing the fun into the plane 
of the equator, and brings oppofite forces into ailion. 

We fee in general that the deviation of the axis is 
always at right angles to the plane paffing through the 
fun, and that the a-xis, inftead of being raifed from the 
ecliptic, or brought nearer to it, as the libration would’ 

©ccafion, deviates fidewife; and the equator, inftead of 
being raifed or depreiled round its eaft and weft points,, 
is twilled fidewife round the north and fouth points';- 
or at leaft things have this appearance: but we mull; 
now attend to this circum fiance more-minutely. '* 

The compofition of rotation/ fhows. us that this 
change of the axis of diurnal rotation is by no means a< 
tranllation of the former axis ( which we may fuppofe 
to be the axis of figure)- into a new pofition, in which 
it again becomes the axis of diurnal motion ; nor does 
the equator of figure, that is, the moft prominent fec- 
tion of the terreftrial fpheroid, change its pofition, and 
in this new pofition continue to be the equator of ro¬ 
tation. This was indeed fuppofed by Sir Ifaac New¬ 
ton ; and' this fuppofition naturally refulte J from the' 
train of reafoning which, he adopted. It was ftri&ly- 
true of a fingle-moon, or of the-imaginary orbit-attach¬ 
ed to-it; and-therefore Newton fuppofed that-the whole- 
earth did in this manner deviate from its former pofi¬ 
tion, ftill, however, turning round its axis of figure. 

In.this heh.'.s.been followed by Walmefly, Simgfon, and. 

EQ.oft. 
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Preceflion, moft of his commentators. D’Alembert was the firft 
’ J ”—who entertained any fufpicion that this might not be 
certain ; and both he and Euler at laft fhowed that the 
new axis of rotation was really a new line in the body 
of the earth, and that its axis and equator of figure did 
not remain the axis and equator of rotation. They af- 
certained the pofition of the real axis by means of a moft 
intricate analyfis, which obfcured the connexion of the 
different pofitions of the axis with each other, and gave 
ns only a kind of momentary information. Father Frifius 
turned his thoughts to this problem, and fortunately 
difcovered the compofition of rotations as a general 
principle cf mechanical philofophy. Few things of this 
kind have efcaped the penetrating eye of Sir Ifaac New* 
ton. Even this principle had been glanced at by him. 
He affirms it in exprefs terms with refpeft to a body that 
is perfe&ly fpherical (cor. 22. prop. 66 . B. I.) But it 
was referred for Frifius to demonftrate it to be true of 
bodies of any figure, and thus to enrich mechanical fci- 
ence with a principle which gives fimple and elegant 
folutions of the moft difficult problems. 

But here a very formidable objedlton naturally offers 
itfelf. If the axis of the diurnal motion of the heavens 
is not the axis of the earth’s fpherftidal figure, but an 
imaginary line in it, round which even the axis of figure 
mull revolve; and if this axis of diurnal rotation has fo 
greatly changed its pofition, that it now points at a 
ftar at leaft 12 degrees diftant from the pole obferved 
by Timochares, how comes it that the equator has the 
very fame fituation on the.furface of the earth that it had 
in ancient times ? No fenfible change has been obferved 
in the la titudes of places. 

The anfwer is very fimple and fatisfadfory : Suppofe 
that in 12 hours the axis of rotation has changed from 
the pofition PR (fig. 6.) to pr , fo that the north pole, 
inftead of being at P, which we may fuppofe to be a par¬ 
ticular mountain, is now at p. In this 12 hours the 
mountain P, by its rotation round pr, has acquired the 
pofition v. At the end of the next 12 hours, the axis 
of rotation has got the pofition «(, and the axis of figure 
has got the pofition p r, and the mountain P is now at 
p. Thus, on the-noon of the following day, the axis of 
figure PR is in the fituation which the real axis of rota¬ 
tion occupied at the intervening midnight. This goes 
on continually, and the axis of figure follows the pofition 
-of the axis of rotation, and is never further removed 
from it than the deviation of 12 hours, which does not 
-exceed 7 ’„th part of one fecond, a quantity altogether 
imperceptible. Therefore the axis of figure will always 
fenfibly coincide with the axis of rotation, and no change 
can be procured in the latitudes of places on the furface 
of the earth. 

Applfca- We'have hitherto confidered this problem in the moft 
tion of this general; manner ; let us now apply the knowledge we 
reafoning have gotten of the deviation of the axis or of the mo¬ 
mentary adtion of the difturbing force to the explanation 
of the phenomena : that is, let us fee what preceflion and 
what nutation will be accumulated after any given time 
of addon. 

For this purpoie we muft afeertain the precife devia¬ 
tion which the difturbing forces are competent to pro¬ 
duce. This we can do by comparing the momentum of 
libration with the gravitation of the earth to the fun, 
and this with the force which would retain a body on the 
equator while the earth turns round its axis. 
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The gravitation of the earth to the fun is in the pro- Pfeceflioxu.; 
portion of the fun’s quantity of matter M diredtly, and v—< 

tothe fquareof the diftance A inverfely, and may therefore 

M 

be expreffed by the fymbol--—. The difturbing force 

A 

at the diftance 1 from the plane of illumination is to 
the gravitation of the earth’s centre to the fun as 3 to 
A, (A being meafured on the fame fcale which mea- 
fures the diltance from the plane of illumination). 

Therefore will be the difturbing force f of our for¬ 
mula. 

Let p be the centrifugal force of a particle at the 
diftance 1 from the axis of rotation ; and let t and T 
be the times of rotation and of annual revolution, viz. 

fidereal day and year. Then p : ^ 1 —i_ : Hence 

1 r A z ~ t z T s 

,M t 1 

we derive -^y- 3 / - ^ —. But fince r was the angu¬ 
lar velocity of rotation, and confequently 1 X r the 
fpace described, and —* — the velocity ; and fince the 


centrifugal force is as the fquare of the velocity divided 
by the radius, (this being the meafure of the generated 
velocity, which is the proper meafure of any accelera¬ 


ting force), we have p ~ - 


rxd 


and /: 
t z 


3 r 

t 1 


X t z . 

t z t l ' 

X —. Now the formula fmnd expreffed the fine, 
1 2 a 

of the angle. This being extremely fmall, the fine may' 
be confidered as equal to the are which meafures the 

angle.- Now, fubliitute for it the value now found, viz.' 

• • 

- -X —, and we obtain the angle of deviation nu 

? T 2 S 

• /j g 2 gj * 

r A— mn —, and this is the fimpleft form in which it 
T 2 a 

can appear. But it is convenient, for other reafons, to 

a Z _ ll 

exprefs it a little differently: d is nearly equal to_-. 

2 a z , 

—, and this is the 


therefore <u> ~ r x — *—• mn -—■ 

2 T 2 a 4 

form in which we fhall now employ it. 

The fmall angle rLf_ mn a is the angle in which 
6 2T 2 a* h 

the new equator cuts the former one. It is different at 
different times, as appears from the variable part mn, 
the produft of the fine and cofine of the fun’s declina¬ 
tion. It will be a maximum when the declination is 
in the folftice, for m n increafes all the way to 45°, and 
the declination never exceeds 23L It increafes, therefore* 
from the equinox to the folftice, and then diminifties. 

Let ESL (fig. 7.) be the ecliptic, EAC the equa¬ 
tor, BAD the new pofition which it acquires by the 
momentary action of the fun, cutting the former in the 


angle BAE ~ r JlL- 


- mn- 


-h z 


Let S be the fun’s 

2 T 2 «* 

place in the ecliptic, and AS the fun’s declination, the 
meridian AS being perpendicular to the equator. Let 


2 — b z 


be k. The angle BAE is then m r 
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Proceffiou. the fpherical triangle BAE we have fin. B : fin. AE= 
” fin. A : fin. BE, or = A: BE, becaufe very fmall 
angles and arches are as their fines. Therefore BE, 
which is the momentary preceffion of the equinodlial 

fin. AE _• ., 3 / 
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rotation, or multiplying the fradlion by—; therefore 


the momentary nutation will be r RR 


kp .vj'.In this va- 
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point E, is equal to A , u “' * xx ^ , ~ V X - —— l 

bn. B 2 L’ J 

fin. R. afeenf. 
fin. obi. eel. 

The equator EAC, by taking the pofition BAD, 
recedes from the ecliptic in the colure of the folftices 
CL, and CD is the change of obliquity or the 
nutation. For let CL be the folftitial colnre of 
BAD, and c l the folftitial colure of EAC. Then 
we have fin. B : fin. E = fin. LD : fin. / c; and 
therefore the difference of the arches LD and l c will 
be the meafure of the difference of the angles B and 
E. But when BE is indefinitely fmall, CD may be 
taken for the difference of LD and / c, they being ul¬ 
timately in the ratio of equality. Therefore CD mea- 
fures the change of the obliquity of the ecliptic, or the 
nutation of the axis with refpedt to the ecliptic. 

The real deviation of the axis is the fame with the 
change in the pofition of the equator, P p being the 
meafure of the angle EAB. But this not being always 
.made in a plane perpendicular to the ecliptic, the change 
of obliquity generally differs from the change in the pofi¬ 
tion of the axis. Thus when the fun is in the folftice, the 
momentary change of the pofition of the equator is the 
greateft poffible; but being made at right angles to 
the plane in which the obliquity of the ecliptic is com¬ 
puted, it makes no change whatever in the obliquity, 
but-the greateft poftible change in the preceffion. 

In order to find CD the change of obliquity, obferve 
that in the triangle CAD, R: fin. AC, or R: cof. 


lue is a conftant quantity, and the momentary nu- 

2 L 

tation is proportional to xy, or to the produdl of the 
fine and cofine of the fun’s longitude, or to the fine of 
twice the fun’s longitude; for xy is equal to half the 
fine of twice z. 

If therefore we multiply this fraction by the fun’s 
momentary angular motion, which we may fuppofe, with 
abundant accuracy, proportional to z, we obtain the 
fluxion of the nutation, the fluent of which will ex- 
preis the whole nutation while the fun cieferibes the 
arch z of the ecliptic, beginning at the vernal equi- 
nox.Therefore, in place ofy put 4/ 1— x"-, and in place 

of z put — x , and we have the fluxion of the nu- 
*/ 1 — x z 

tation for the moment when the fun’s longitude is 2 
and the fluent will be the whole nutation. The fluxion 

3 tkp 


A* 


refulting from 


this procefs is 


-X X 


fluent is 


4 T 


2T 

This is the whole 


of which the 


change 


produ¬ 


ced on the obliquity of the ecliptic while the fun moves 
along the arch s ecliptic, reckoned from the vernal 
equinox. When this arch is 90°, x z isi, and there¬ 
fore is the nutation produced while the fun moves 
4I 

from the equinox to the folftice. 

The momentary changeoftheaxisandplaneofthe equa.- 


AE=fin. A: fin. CD, = A : CD (becaufe A and tor (which is the meafure of the changing force )isi®R 

t . 1 r . _11 \ mi r.11 00 ) - r \ 


CD are exceedingly fmall). Therefore the change of ob 
liquity (which is the thing commonly meant by nuta¬ 
tion). CD=A X cof. AE, = cof. AE’—R-R 

2 I J 2 I 1 

lX fin. declin. X cof. declin. X cof. R. afeenf. 

But it is more convenient for the purpofes of aftro- 
nomical computation to make ufe of the fun’s longitude 
SE. Therefore make 

The fun’s longitude ES - - = 2 

Sine of fun’s long. - - —: x 

Cofine - - i—x z — y 

Sine obliq. eclipt. - - 23 d- = p 

Cofine obliq. - - - rr q 

In the fpherical triangle EAS, right angled at A 
(becaufe AS is the fun’s declination perpendicular to 
the equator), we have R: fin. ES=fin. E : fin. AS, 
and fin. AS—px. Alfo R: cof. AS = cof. AE: cof. 

ES, and cof. ES or y— cof. AS x cof. AE. There¬ 
fore pxy—f\t\. AS X cof. AS x cof. AE, ~mn x cof. AE. 

Therefore the momentary nutation CD= r ’ x lR kbx-i 

2T 2 1 

We mnft recoiled! that this angle is a certain frac¬ 
tion of the momentary diurnal rotation. It is more 
convenient to confider it as a fradlion of the fun’s an¬ 
nual motion, that fo we may diredtly compare his mo¬ 
tion on the ecliptic, with the preceffion and nutation lue found in no 40. viz. 
correfponding to his fituation in the heavens. This 2T 


2 T 

The momentary change of the obliquity of the eclip¬ 
tic is ^Lxx 
2 r 

The whole change of obliquity is 

4 r 

Hence we fee that the force and the real momentary 
change of pofition are greateft at the folftices, and di- 
xninilh to nothing in the equinoxes. 

The momentary change of obliquity is greateft at the 
odlants, being proportional to x x or to x y. 

The whole accumulated change of obliquity is greateft 
at the folftices, the obliquity itfelf being then fmalleft. 

We mull in like manner find, the accumulated quan¬ 
tity of the preceffion after a given time, that is, the 
arch BE for a finite time. 

We have ER : CDmfin. EA : fin. CA (or cof. 


EA) =tan. EA : 1, and EB : ER: 
fore EB : CD = tan. EA: 

cof. E x tan. ES, = cof. E x 
Therefore EB : CD —_£. 


(or 

= j : fin. B. There- 
fin. B. But tan. EA= 
fin. long.__ q x 
cof 
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Quantity 
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time. 


long- Vi. 


EB 


• fin. obliq. eclip, 
tan. long. @ 


✓ “jiA and CD = 

If we now fubftitute for CD its va- 


3 tip 


x x, we obtain EB — 


change is eafily made, by augmenting the fradtion in 3 t - ^ ” "* 


:;iall g e . . „ _ 

the ratio of the fun’s angular motion to the motion of 2T' 
Von. XV. 


; q x‘ 


V 1 


the fluxion of the preceffion 

3 N’ 


of the 
equi- 



Preceffion, 


P R E 

equinoxes occafioned by the adlion of the fun. The 

x 2 x 

fluent of the variable part ^=== — x j> of which 

the fluent is evidently a fegment of a circle whofe arch 

z — x*/ 1— x 1 
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is * and fine #, that is, = 


and the 


whole preceffion, while the fun defcribes the arch z, 


. 3 1 & q ( /-\ 

,s rr x T\ 2 -^ 1 — xK ) 


This is the preceffion of 
the vernal 


the equinoxes while the fun moves from 
equinox along the arch z of the ecliptic. 


Hit 


In this expreffion, which confifts of two parts,' v 
• 4 L 

(—xV i— jc 1 ), the firft is incomparably 
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Mode of 
ufmg the 
formless. 


greater than the fecond, which never exceeds 1 ff , and is 
always compenfated in the fucceeding quadrant. The 

3 t kq 

preceffion cccafioned .by the fun will be-=p-z, and 

from this expreffion we fee that the preceffion increafes 
uniformly, or at leaft increafes at the fame rate with 

3 t i q m 

the fun’s longitude k, becaufe the quantity ■ ^ is con- 
ftant. 

In order to make ufe of thefe formulae, which are 
now reduced to very great fimplicity, it is neceffary to 
determine the values of the two conftant quantities 

-vfr, which we fhall call N and P, as fadlors of 
4 1 9 4 1 

the nutation and preceffion. Now t is one fidereal day, 
a 1 — 5 1 

and T is 3 665. k is -:—> which according to 


Sir Ifaac Newton is 


231*—230% 


p and 


231 s 115 ’ r - ? 

are the fine and cofine of 23 0 28> viz. 0,39822 and 
©,91729. 

1 1 

Thefe data give N= r , and P = 


141030 * — 61224 

which the logarithms are 4.85069 and 5.21308, viz. 
44 the arithmetical complements of 5.14931 and 4.78692. 
Example of Let us, f° r an example of the ufe of this inveftiga- 
the utility tion, compute the preceffion of the equinoxes when the 
of the in- fun has moved from the vernal equinox to the fummer 
weftigation. f 0 lfti C e, fo that z is 90°, or 324000". 

Log 324000"=!; - - 5 51°55 

Log P - - - 5.21308 

Log 5”,292 - - - 0.72363 

The preceffion therefore in a quarter of a year is 
5,293 feconds; and, fince it increafes uniformly, it is 
21", 168 annually. 

We mud now recolledt the affumptions on which 
this computation proceeds. The earth is fuppofed to 
be homogeneous, and the ratio of its equatorial diame¬ 
ter to its polar axis is fuppofed to be that of 231 to 
230. If the earth be more or lefs protuberant at the 
equator, the preceffion will be greater or lefs in the ra¬ 
tio of this protuberance. The meafures which have 
been taken of the degrees of. the meridian are very iq- 
confiflent among themielves; and although a compan¬ 
ion of them all indicates a fmalier protuberancy, nearly 
inftead of t |y) their differences are too great to 
leave much confidence in this method. But if this 
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PRE 

figure be thought more probable, the preceffion will be Preceffion^ 
reduced to about 17" annually But even though the v 
figure of the earth were accurately determined, we have 
no authority to fay that it is herr ogeneous. If it be 
denfer towards the cemiv, the momentum of the protu¬ 
berant matter will net be fo great as if it were equally 
denfe with the inferior parts, and the preceffion will be 
diminifhed on this account. Did we know the propor¬ 
tion of the matter in the moon to that in the fun, we 
could eafily determine the proportion of the whole ob- 
ferved annual preceffion of 50^" which i, produced by 
the fun’s adlion. But we have no unexceptionable data 
for determining this ; and we are rather obliged to in¬ 
fer it from the effedt which fhe produces in difturbing 
the regularity of the preceffion, as will be ernfidered 
immediately. So far, therefore, as we have yet pro¬ 
ceeded in this inveftigation, the refult is very uncertain. 

We hive only ascertained unqueftionably the law which 
is obferved in the folar preceffion. It is probable, 
however, that this preceffion is not very different from 
20" annually ; for the phenomena of the tides fhow the 
difturhing force of the fun to be very nearly ’ of the 
difturbing force of the moon. Now 20 Jl is * of 50". - 46 

But let us now proceed to conflder the effedl of the Effedt of 
moon’s adlion on the protuberant matter of the earth ; the moon'* 


and as 


action on 


of 


we are ignorant of her quantity of matter, at>u ^ 
confequently of her influence in iimilar circumftances berant 
with thofun, we fhall fuppofe that the difturhing force matter of 
of the moon is to that of the fun as m to 1. Then the earth, 
(cateris paribus) the preceffion will be to the folar pre¬ 
ceffion ir in the ratio of the force and of the time of its 
adlion jointly. Let t and T therefore reprefert a pe¬ 
riodical month and year, and the lunar proceffion will 
f m v t ., 

be=—tjs-. This preceffion muff be reckoned on the 

plane of the lunar orbit, in the fame manner as the fo¬ 
lar preceffion is reckoned on the ecliptic. We muft 

alfo obferve, that reprefents- the lunar preceffion 

only on the fuppofition that the earth’s equator is in¬ 
clined to the lunar orbit in an angle of 23' degrees. 

This is indeed the mean inclination ? but is fometimes 
increafed to above 28°, and fometimes reduced to 18 0 . 

Now in the value of the folar preceffion tire cofine of 
the obliquity was employed. Therefore whatever is 
the angle E contained between the equator and the lu- 

,. , , m*t Cof. E. 

nar orbit, the preceflion will be = 

1. v>0!» 2^-j 

and it muff be reckoned on the lunar orbit. 

Now let tB (fig. 8.) be the immoveable plane of 
the ecliptic, ttED£:F the equator in its firft fituation, 
before it has been deranged by the adlion of the moon, 
AGRDBH the equator in its new pofition, after the 
momentary adlion of the moon. Let EGNFH be the 
moon’s orbit, of which N is the afeending node, and 
the angle N=5 C> S' 46". 

Let Nt the long, of the node be - z 

Sine N'T - - - - x 

Cofine NT 
Sine T = 23! 

Coline t - 

Sine N =5.8.46 

Cofine N - - - 

Circumference to radius i,= 6,28 
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Force of the moon 

Solar preccffion (fuppofed rr 14^' by obfer- 
vation) - 

Revolution of <f = zydj 
Revolution of £>* = 366^ 

Revolution of N = 18 years 7 months 
48 1 

lunar pre- In order to reduce the lunar preccffion to the eclip- 
ceffi'.-n in a tic, we muft recoiled} that the equator will have the 
month re- fame inclination at the end c>f every halt revolution of 


while the node continually changes its place, and in the Preccffion. 
fpace of 18 years makes a complete tour of the heavens. ' ‘ 

We mull, therefore, take the motion of the node as Preccffion 
the fluent of comparifon, or we muft compare the flu- and nuta- 
xions of the node’s motion with the fluxions of the pre- tion com. 
ceffion and nutation; therefore, let the longitude of the P ared * 
node be 2, and its monthly change=a; we fhall then have 


and t=*l, - 


n x 


Let T be =r r. 


ducetl to 
theecliptic. 


the lun or of the moon, that is, when they pafs through 
the equator, becaufe the fum of all the momentary 
changes of its pofition begins again each revolution. 
Therefore if we negledl the mofion of the node during 
one month, which is only i-* degrees, and can produce 
but an infenfible change, it is plain that the moon pro¬ 
duces,in one half revolution, that is, while (he moves from 
H to G, the greateft difference that fhe can in the pofition 
of the equator. The point D, therefore, half-way from 
G to H, is that in which the moveable equator cuts the 
primitive equator, and DE and DF are each 90°. But 
S being the folftitial point, yS is alfo 90°. Therefore 
DSzr Y’E. Therefore, in the triangle DGE, we have 
fin. ED : fin. G=:fin. EG : fin. D, =EG : D. There¬ 
fore D=EGx fin. G, =EGx fin. E nearly. Again, 
in the triangle yDA we have fin. A : fin. yD (or 
cof. pE) sz fin. D : fin. pA, ss D : pA, Therefore 
_ D • Cof. pE _ EG • Sin. E • Cof. pE _ 
yA— a ’ ~ Sin. 23^- ’ ~ 

rrnrt Sin. E • Cof. E • Cof. y E 
~T Sin. y • Cof. y. 

This is the lunar preceflion produced in the courfe 
of one month, eftimated on the ecliptic, not conllant 
like the folar preceflion, but varying with the inclina¬ 
tion or the angle E or F, which varies both by a change 
in the angle N, and alfo by a change in the pofition of 
N on the ecliptic. 

We mud find in like manner the nutation SR pro¬ 
in the fame duced ; n the fame time, reckoned on the colure of the 
time, 


its 


The fluent of this is 


c 

c b 
r 

e l 


*9 
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folftices RL. We have R : fin. DSzzD : RS, and 
RS=D • fin. DS,=D • fin. ahE. But D=EG • fin. E. 

viTtt Cof. E 

Therefore RS=EG • fin. E • fin. yE, =^r r CoTy 

X fm. E X fin. yE. In this expreffion we muft fubftitute 
the angle N, which may be confidered as conftant du¬ 
ring the month,and the longitude yN, which is alfonear- 
ly conftant, by obferving that fin. E : fin. yNrrfin. N: 

m-vt Sin.N'Sin. p'N'Cof.E. 
fin. yE. Therefore RS=-^rX—~—Cof~y- 

But we muft exterminate the angle E, becaufe it changes 
by the change of the pofition of N. Now, in the tri¬ 
angle EN y we have cof. Ezrcof. y N" fin. N • fin. y— 
cof. N ‘ cof. y, —yea — clb. And becaufe the angle E 
is neceffarily obtufe, the perpendicular will fall without 
the triangle, the cofine of E will be negative, and we 
fhall have cof. E=W— acy. Therefore the nutation 
rrnrt exfbd — acy) 

for one month will be = ,p X-j-, the node 

being fuppofed all the while in N. 

Thefe two expreftions of the. monthly preceflion and 
nutation may be confidered as momentary parts of the 
moon’s action, correfponding to a certain pofition of 
the node and inclination of the equator, or as the 
fluxions of the whole variable preceflion and nutation, fine 22 


t: i _ _ 

e *S 1— x‘ 

in order that n may be 18,6, and fubftitute for t 
value in the fluxion of the nutation, by putting a/JZ 

in place of y. By this fubftitution we obtain m * n 

( db xx • \ 

== —a c x x). 

V i— x* 

( /- ac x '\ 

— db V 1-—-v 1 ——— /. (Vide Simpfon’s Fluxions, 

§ 77). But when x is —0, the nutation muft be —o t 
becaufe it is from the pofition in the equinoclial points 
that all our deviations are reckoned, and it is from this 
point that the periods of the lunar a&ion recommences. 
But if we make x—o in this expreffion, the term 

A Q X ^ _ 

——-— vaniffies, and the term — d b V / 1— *4 becomes 
=— db; therefore our fluent has a conftant part -\-db ; 
and the complete fluent is tmtn jj (j b—d b 1— Z ?— 

d c jf J \ c 

—-— j. Now this is equal to imru— ( dly, verfed 

fine, z —£ acX verfed fine 22): For the verfed fine 
of z is equal to (1— cof. 2); and the fquare of 
the fine of an arch is f the verfed fine of twice that 
arch. 

This, then, is the whole nutation while the moon’s 
afeending node moves from the vernal equinox to the 
longitude yNziz. It is the expreffion of a certain 
number of feconds, becaufe or, one of its fadlors, is the 
folar preceflion in feconds; and all the other faftors are 
numbers, or fradtions of the radius 1 ; even e is expreffed. 
in terms of the radius 1. 

The fluxion of the preceflion, or the monthly precef- 
fion, is to that of the nutation as the cotangent of yE 
is to the fine of y. This alfo appears by. confiderino- 
figure 7. Yp meafures the angle A, or change of pofition 
of the equator ; but the preceflion itfelf, reckoned on the 
ecliptic, is meafured by Pc, and the nutation by p a .«. and. 
the fluxion of the preccffion is equal to the fluxion of 

. cot. yE. : , ad-X-bcy 

nutation X ~'~ 7 ^ » but cot. yE =———>- > there- 


fore 

the 


fine y 

cot. yE _ a d+bc\/JIZ^ 


C X 


fine y cx 

fluxion of the nutation, gives 

(£*— a 2 ) dc — abc*.*/~[Z^Z cj j 
ceffion. The fluent of this. 


This, multiplied into 

mvn r ab d z 

= + 


V4/ j. 


abe 

for the monthly pre- 
abl- («<*** * + (**—«*) 


X 

mvn 


dc x 
in t n 

to — r~ 

abe 


\ ab c % z — i a be 2 x 1 — 

d 1 — ',c t ) a b z -f- (£*— -a 1 ) dez 


)• 


3 N 2 


or it is equal 

j a bc x 

Let 
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lVctlTLn. Let us now expr|fsthis in numbers; When the node 
has made a half'resolution, we have 1So°, whofe 
verfed fine is 2, and the verfed fine of 2;;, or 360°, is 
=0 ; therefore, after halfi.a revolution of the node, the 

mirnc 

-— 2 bd. If, m this ex- 


5<I 


SI 


Gives the 
dilturbing 
force and 

matter of 
the moon. 


59 

Greateft 


nutation (n° 52.) become, 

preffion, we fuppofe and "=14-7", wefhallfind 

the nutation to be 19J". 

Now the obferved nutation is about i8 v . This re¬ 
quires m to be 2^0, and But it is evident, 

that no aftronomer can pretend to warrant the accuracy 
of his obfervations of the nutation within 1 

To find the lunar prdeeffion during half a revolution 


cf the node, obferve, that then % becomes 
fine of 2 and of 2 z vanifh, d‘ becomes 1—c 5 ,and the pre- 


and the 
2 


ceffion becomes 


(*— lc'), = 


[i—kc 1 ), 


and the preceffion in 18 years is m t n t— 

We fee, by comparing the nutation and preceffion 

4 c d 

for nine years, that they are as —-— to 1 —\c near¬ 
ly as 1 to i74- This gives 313" of preceffion, corre- 
fponding to 18", the obferve'd nutation, which is about 
35" of preceffion annually produced by the moon. 

And thus we fee, that the inequality produced by 
the moon jn the preceffion of the equinoxes, and, more 
particularly, the nutation occafioned by the - variable ob¬ 
liquity of her orbit,, enables us to judge of her fhare in 
the whole phenomenon ; and therefore informs us of her 
difturbing force, and therefore of her quantity of mat¬ 
ter. This phenomenon, and thofe of the tides, are the 
only facts which enable us to judge of this matter : and 
this is one of the circumftances which has caufed this 
problem to occupy lb much attention. Dr Bradley, 
by a nice comparifon of his obfervations with the ma¬ 
thematical theory, as it is called, furniOied him by Mr 
ilachin, found that the equation of preceffion compu¬ 
ted by that theory was too great, and that the theory 
would.agree better with the obfervations, if an ellipfe 
were fubftituted for Mr Machines little circle. He 
thought that the ffiorter axis of this ellipfe, lying in the 
colure of the folftices, ffiould not exceed 16". Nothing 
can more clearly Ihow the aftonilhing accuracy of 
Bradley’s obfervations than this remark: for it refults 
from the theory, that the pole muft really deferibe an 
ellipfty having its fhorter axis in the folftitial eolure, and 
the ratio of the axes muft be that of 18 to 16,8 ; for 
the mean preceffion. during a half revolution of the 

rnit.n.^ i — L.J. an d therefore, for the longi- 


node is 


tude as, it will be 


2 


, .c ..... (d 1 — --) : when this is taken 

9 t e ' 2 ' 

from tlxe true preceffion for that longitude (n° 54.), it 

m’n n t , 

((° J —^ 2 ) dc- 


leaves 

fihe~z 
in the folftice 


the equation of preceffion ^ 

-fa be fine 22 j ; therefore, when the node is- 


and the equation greateft, we have it = 


ab e 
as infignlficant 


[l 1 — a 1 ). We here neglect the fecond term 


equation Cf.: This greateft equation.of- preceffion is to 
preccfaoi!. 


imirnc d, 


the nutation of 18”, as b z — a 1 to 2 a b ; that is, as ra- Preceffion 
clius to the tangent of twice the obliquity of the eclip- II 
tic. This gives' the greateft equation of preceffion Predrilma- 
16",8, not differing half a fecond from Biadley’s obfer- . tl ° n ~ . 
vations. 

Thus have we attempted to give fome account of this 
curious and important phenomenon. It is curious, be- 
caufe it aft'etfts the whole celeftial motions in a very in¬ 
tricate manner, and received no explanation from the 
more obv i ous application of mechanical principles, which 
fo happily accounted for all the other appearances. It 
is one of the moft illuftrious proofs of Sir Ifaac New¬ 
ton’s Crgacity and penetration, which catched at a very 
remote analogy between this phenomenon and the li« 
bration oi the moon’s orbit. It is highly important to 
the progrefs of practical and ufeful aftronomy, becaufe 
it has enabled us to compute tables of fuc-h accuracy, 
that they can be ufed with confidence fo.r determining 
the longitude of a fhip at fea. This alone fixes . its im- 
portance : but it is ftill more itnportant to the philofo- 
pher, affording the moft inconteftable proof of the uni- 
verfal and mutual gravitation of all matter to all matter. 

It left nothing in the folar fyftem unexplained from the 
theory of gravity but the acceleration of the moon’s 
mean motion; and this has at laft been added to the lift 
of our acquifitions by Mr de la Place. 

Qua toties animus veterum torfere Sophorum, 

Quaeque fcholas fruftra rau-co certamine vexant, 

Ob via confpicimus, nube pellcnte Matheii, 

Jam dubios nulla caligine praegravat-error 
Queisfuperum penetrare domos, atque ardua cceK 
Scandere fublimis genii canceffit acumen. 

Nec fas eft propius mortali attingere divos. 

Halley. 

PRECIAi, (prelius, “ early,”) the name of the 
22ft order in Linnaeus’s fragments of a natural method; 
confifting of primrofe, an early flowering plant, and a 
few genera which agree with it in habit and ftruc- 
ture, though not always in the chara&er or circum- 
ftance expreffed in the title. See Botany, p'. 461 
eol. 2. 

PRECIPITANT, in chemiftry, is applied to any 
liquor, which, when poured on a folution, feparates 
what is diffolved, and makes it precipitate,-or fall to 
the bottom of the velfel; 

PRECIPITATE, in chemiftry, a fubft'ance which, 
having, been diffolved mapropermenftruum,is again fe- 
parated from its folventfand thrown down to the bottom 
of the veffel, by pouring fome other liquor upon it, 
PRECIPITATION. See CirBMisrRr-Ind:x. 
PRECOGNITION, in Scots law. See Law, Part 
III. n° clxxxvi. 43. 

PRECORDIA, in anatomy, a general name for the 
parts fituated about the heart, in the forepart of ti e 
thorax: l as the diaphragm,, pericardium, and even the 
heart itfelf, with the fpleen, lungs, &c, 

PREDECESSOR, properly flgnifies a perfon who 
has preceded or gone before another in the fame office 
or employment pin which fenfe it is diftinguilhed from 
anceftor. t 

PREDESTINATION, the decree of God, where- Thedoc- 
by'he;hath from all eternity unchangeably appointed trine ila- 
whatfoever comes to pafs; and hath more efpecially ted. 
fore-ordained certain individuals of the human race to 

everlaftipg 
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Predeftina- everlafting happinefs, and hath paffed by the reft, and 
tion. fore-ordained them to eveilafting lnifery. The former 
' v ~ of thefe are called the e'.eS, and the latter are called the 
a reprobate. 

Not pecu- This doctrine is the fubjedt of one of the mod per- 
liar to plexing controverfies that has occurred among mankind. 
C'hriftiam- g ut ; t j s no t altogether peculiar to the Chriftian faith. 

• The opinion, that whatever occurs in the world at 

large, or in the lot of private individuals, is the refult 
of a previous and unalterable arrangement by that Su¬ 
preme Power which prefides over nature, has always 
been a favourite opinion among the vulgar, and has been 
believed by many fpeculative men. Thus, in that beau¬ 
tiful feene in the fixth book of the Iliad, Hedtor, ta¬ 
king leave of his wife and his child, fpeaks thus : 

Andromache ! my foul’s far better part, 

Why with untimely forrows heaves thy heart ? 
No hoftile hand can antedate my doom, 

Till fate condemns me to the filent tomb. 

Fix’d is the term to all the race of earth, 

And fuch the hard condition of our birth. 

No force can then refill, no flight can fave, 

All fink alike, the fearful and the brave. 1 . 624. 

The ancient Stoics, Zeno and Chi yfippus, whom the 
Jewifh Effenes feem to have followed, afferted the ex- 
iftence of a Deity that, adting wifely, but neceffarily, 
contrived the general fyftem of the world ; from which, 
by a feries of caufes, whatever is now done in it una¬ 
voidably refults. This feries, or concatenation of 
caufes, they held to be neceffary in every part; and that 
God himfelf is fo much the fervant of neceffity, and of 
his own decrees, that he could not have made the fmall- 
eft objedt in the world otherwife than it now is, much 
lefs is he able to alter any thing. 

According to the words of Seneca, Eadem necef 
Jitas et Deos alllgat. Irrevocahilis divina pariter atque 
humana curfus vehit. Ille ipfe omnium condttor ac rec¬ 
tor feripjit quidem fata fed fequitur. Semper paret, femel 
jujfit. “ The fame chain of neceffity conlirains both 
gods and men. Its unalterable courfe regulates divine 
as well as human things. Even he who wrote the Fates, 
the Maker and Governor of all things, fubmits to them. 
He did but once command, but he always obeys.” The 
fioical fate differs, however, from the Chriftian prede- 
ftination in feveral points. They regarded the divine 
nature and will as a neceffary part of a neceffary chain 
of caufes; whereas the Chriftians confider the deity as 
the Lord and Ruler of the Univerfe, omnipotent and 
free, appointing all things according to his pleafure. 
Being doubtful of the immortality of the foul, the Stoics 
could have no idea of the dodtrine of election and re¬ 
probation ; nor did they ever doubt their own freedom 
or will, or power of doing good as well as evil, as we 
fhall prefently fee the Chriftian predeftinarians have 
done. 

Mahomet introduced into his Koran the dodtrine of 
an abfolute predeftination of the courfe of human af¬ 
fairs. He reprefented life and death, profperity and 
adverfity, and every event that befals a man in this 
world, as the refult of a previous determination of the 
one God who rules over all ; and he found this opinion 
the bell engine for infpiring his followers with that con¬ 
tempt of danger which, united to their zeal, has extend- 
«. 


ed the empire of their faith over the faireft portion of PreLima- 
the habitable globe. . t;Qlu , 

The controverfy concerning predeftination firft made 3 
its appearance in the Chriftian church about the begin- When firft 
uing of th; fifth century f. Pelagius a Briiilh, and Cce- agitated in 
leftius an Irifti, monk, both lived at Rome during that ^L c! ;, urt 
period, and poffeffed great celebrity on account of their J.jftjt.Hi.t, 
piety and learning. They taught that the opinion is E-.el. 
filfe, which afferts, that human nature is neceffu iiy cor¬ 
rupted by a depravity derived from our firft parents.— 

They contended, that men are born at prefent in a 
Hate as pure as that in which Adam was originally cre¬ 
ated ; and that they are not lefs qualified than he was 
for fulfilling all righteoufnefs, and for reaching the 
moft fublime eminence of piety and virtue : that the 
external grace of God, which is given unto all, and at¬ 
tends the preaching of the gofpel, is neceffary to call 
forth the attention and exertions of men j but that we 
do not want the affiftance of any internal grace to pu¬ 
rify the heart, and to give it the firft impulfe towards 
what is good. Having fled into Africa on account of 
the Goths, who at that tirpe invaded Italy, A. D. 410, 

Coeleftius remained at Carthage as a Prefbyter; but Pe- 
lagius went into the Eaft, where he fettled, and pro- 
fpered under the patronage of John bifhop of Jerufa- 4 
lem, to whom his fentiments were agreeable. On the Auguftme 
contrary, the celebrated Auguftine, bilhop of Hippo, a predefti- 
ftrenuoufly afferted the depravity of human nature fince n,in ' iu ' 
the fall of the firft man, the neceffity of a fpecial inter- 
pofition of divine grace to enable us to do any one good 
adtion; and confequentlv, that none could obtain fiilva- 
tion excepting thofe whom God has thought fit to 
eledt, and upon whom he bellows this grace. The dif- 
pute was carried on with great zeal. Zozimus bilhop 
of Rome decided at firft in favour of Pelagius and 
Cceleftius, whofe followers were called Pelagians ; but 
he afterwards altered his opinion : and by the ac¬ 
tivity of Auguftine, the council of Ephefus was called, 
at which the opinion of his antagonifts was formally con¬ 
demned. 

In the courfe of the fame century, thefe opinions af¬ 
firmed a variety of forms and modifications. One par¬ 
ty, called Predejlina'rians, carried Auguftine’s dodtrine 
fully farther than he himfelf had ventured to do in ex¬ 
press words ; and afferted, that God had not only pre- 
deftinated the wicked to puni/bment, but alfo that he 
had decreed that they fhould commit thofe very fins on 
account of which they are hereafter to be punilhed.— 

Another party moderated the dodtrine of Pelagius, and 
were called Semipelagians. Their peculiar opinion is 
expreffed in a different manner by different writers ; but 
all the accounts fufficiently agree. Thus, fome repre- 
fent them as maintaining that inward grace is not ne¬ 
ceffary to the firft beginning of repentance, but only 
to our progrefs in virtue. Others fay, that they ac¬ 
knowledged the power of grace, but faid that faith de¬ 
pends upon ourfelves, and good works upon God ; and 
it is agreed upon all hands, that thefe Semipelagians 
held that predeftination is made upon the forefight of 
good works. The affiftance of Auguftine, though then 
far advanced in liie, was called in to combat thefe te¬ 
nets, a • d he wrote feveral treatifes upon the fubjedt. 

In all thefe he ftrenuoully maintained, that the prede- 
ftination of the elect was independent of any forefight 
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rre 'bflina* of their good works, but was according to the good 
non. pleafure of God only ; and that perfeverance conies From 
God, and not from man. Thereafter the dodtrine of 
Auguftine, or St An din as he is often called, became 
general. Ke was the orac’e of the fchoolmen. They 
never ventured to differ from him in fentiment; they 
only pretended to difpute about the true fenfe of his 
, writings. 

.And all the The whole of the earlicft reformers maintained thefe 
carbeftre opinions of Aujjnftlne. They affirmed under Luther a 
liu'tnn re n ‘ ore r2 £ u ^ ar and ft Hematic form than they had ever 
cfptcially formerly exhibited. But as the Lutherans afterwards 
Calvin. abandoned them, they are now known by the name 
of Cah inijlic Doctrines t from John Calvin of Geneva. 
He afferted, that the everlafting condition of mankind 
in a future world was determined from all eternity by 
the unchangeable decree of the Deity, arifing from 
his foie good pleafure or free will. Being a man of 
great ability, induftry, and eloquence, Geneva, where 
he taught, and which was a free date, foon became the 
refort of all the men of letters belonging to the reform¬ 
ed churches, and was a kind of feminary from which 
miffionaries iffued to propagate the Protedant doftrines 
through Europe. Their fuccefs was fuch, that, ex¬ 
cepting a part of Germany, the principles of all the 
reformed churches are profeffedly Calviniftic or prede- 
6 ftinarian. 

Rife oi the The opponents of the dodlrine of prededination a- 
Arimmans jyjQ^g the Proteftants ufually receive the appellation of 
Arminians or Remonjlrants . They derive the fird of 
theft appellations from James Arminius, who was, A. D. 
* Relatio 1602, appomted * profeffor of theology at Leyden. He 
Hiftonca was violently oppofed by Gomer his colleague, and 
^ died A. D. 1609. After his death, the controverfy 

greffu Con- v ’ as conducted with great eagernefs on both Tides, 
trover- The Culvinifts, however, gradually prevailed. A fynod 
iiarum in was called at Dort, A. D. 1618, to. which the mod 
l’hrede- celebrated divines of different countries were invited, 
'io'de'^" There, a great meafure by the authority and influ- 
f-m aefti- ence °f Maurice prince of Orange, the Arminians were 
natione condemned as heretics ; for by this time ambitious and 
l’hilippi a powerful men found themfelves politically intereded in 
Limborch. this religious conteft. The Arminians prefented to this 
fynod a remonftrance, containing a datement of their 
faith upon the fubjedls in difpute; and from this they 
derived the appellation of Remonjlrants . This datement 
contained the following five articles: 1. That God from 
all eternity prededinated thofe to everlading falva- 
tbn whom ha forefaw would believe in Chrid unto 
the end of their lives ; and prededinated obftinate un¬ 
believers to everlading punifhment. 2. Jefus Chrid 
died for the whole human race, and for every individual 
of it, but believers alone reap the benefit of his death. 
3. No man can produce faith in his mind by his own 
free will, bat it is neceffary that man, who is by nature 
wicked and unfit for affing or thinking aright, fhould 
be regenerated by the g- ace of the Holy Spirit, impart¬ 
ed by God for Chrid’s fake. 4. This divine grace 
conditutrs the fource, the progrefs, and the fulfilment, 
of all that is good in man ; but it is not irrefidible in 
i's operation. 5. Believers, by die affiftance of the 
Holy Spirit, are abundantly fitted for every good work ; 
but whether it is poffible for thofe who have once been 
truly fuch to fall away, and to perifli finally, is not char, 


and mud be better inquired into by fearching the fa- I’redtflina- 
cred feriptures. tl 0 J*‘ 

In oppofition to thefe, a counter-rcmondrance was 
prefented, containing the opinions cf the Calvinifts, 
which was approved of by the fynod. The fubdance 
of it was afterwards adopted, and in nearly the fame ex- 
preffions,into the Confeffion of Faith compiled by the al- 
iembly of divines which met at Wedminder, A. D. 

1643. and which every clergyman and probationer for 
the minidry in Scotland is at prefent required to fub- - 
feribe previous to his admiffion. To give as clear and Calviniftic 
as fair an idea as poffible of the Calvinillic dodlrine up- doi 9 rme of 
on this head, we tranferibe the following paffage from P rc dellina- 
that Confefiion : “ God from all eternity did, by the uon ‘ 
mod wife and holy counfel of his own will, freely and 
unchangeably ordain whatfoever comes to pafs ; yetfo, as 
thereby neither is God the author of fin, nor is violence 
offered to the will of the creatures, nor is the liberty or 
contingency of fecond caufes taken away, but rather 
eftablrihed. Although God knows whatsoever may or 
can come to pafs upon all fuppofed conditions; yet 
hath he not decreed any thing becaufe he forfaw it as 
future, or that which would come to pafs upon fuch 
conditions. By the decree of God, for the manifefta- 
tion of his glory, fome men and angels are predeftiria- 
ted unto everlafting life, and others are fore-ordained 
to everlafting death. Thefe angels and men, thus pre- 
deftinated and fore ordained, are particularly and un¬ 
changeably defigned; and their number is fo certain 
and definite, that it cannot be either increafed or dimi- 
nifhed. Thofe of mankind that are predeftinated unto 
life, God, before the foundation of the world was laid, 
according to his eternal and immutable purpofe, and the 
fecret council and good pleafure of his will, hath cho- 
fen, in Chrift, unto everlafting glory, out of his mere 
free grace and love, without any forefight of faith, or 
good works, or perfeverance in either of them, or any 
other thing in the creature, as conditions or caufes mo¬ 
ving him thereunto ; and all to the praife of his glori¬ 
ous grace. As God hath appointed the eleft unto glo¬ 
ry, fo hath he, by the eternal and moft free purpofe of 
his will, fore-ordained all the means thereunto. Where¬ 
fore, they who are eledted, being fallen in Adam, are 
redeemed by Chrift, are effectually called unto faith in 
Chrift, by his fpirit working in due feafon ; are juftifi- 
ed, adopted, fandtified, and kept, by his power through 
faith unto falvation. Neither are any other redeemed 
by Chrift, effectually called, juftified, adopted, fandlifi- 
ed, and foved, but the elect only. The reft of man¬ 
kind, God was pleafed, according to the unfearchable 
council of his own will, whereby he extendeth or 
with-holdeth mercy as he pleafeth, for the glory of his 
fovereign power over his creatures, to pafs by, and to 
ordain them to difhonour and wrath for their fin, to the 
praife of his glorious juftice.” g 

There are two kinds ofCalvinifts or Predeftinarians, Supralap- 
viz. the Supralapfarians, who' ma : ntain that God did farians and 
originally and exprefsly decree the fall of Adam, as a Sublapfari- 
foundation for the difplay of his juftice and mercy; ans ‘ 
while thofe who maintain that God only permitted the 
fall of Adam, are called Sublapfanans, their fyfteni of 
decrees concerning election and reprobation being, as it 
were, fubfequent to that event. But, as Dr Prieftley 
juftly remarks, if we admit the divine prefcience, there 



PRE [ 471 1 P R E 


Predeftina- Is not, in fad, any difference between the two 
t101 1 - fchemes; and accordingly that diftindion is now fel- 
p dom mentioned. 

Difputes in Nor is the church of Rome lefs agitated by the 
the church conteft about predellination than the fiift Proteftants 
of Rome were. The council of Trent was much perplexed how 
fub'e t0 ^ ett ^ e maft er without giving offence to the Do¬ 
minicans, who were much attached to the dodrine of 
Auguftine, and polfeffed great influence in the council. 
After much difpute, the great objed came to be, how 
to contrive fuch a decree as might give offence to no¬ 
body, although it lhould decide nothing. Upon the 
whole, however, they feem to have favoured the Semi¬ 
pelagian fcheme. Among other things, it was deter¬ 
mined, that good works are of themfelves meritorious to 
eternal life ; but it is added, by way of foftening, that 
it is through the goodnefs of God, that he makes his 
own gifts to be merits in us. Catarin revived at that 
council an opinion ot fome of the fchoolmen, that God 
chofe a fmall number of perfons, fuch as the bleffed 
virgin, the apoflles, See. whom he was determined to 
fave without any forefight of their good works ; and 
that he alfo wills that all the reft lhould be faved, pro¬ 
viding for them all neceffary means, but they are at li¬ 
berty to ufe them or not. This is called the Baxterian 
fcheme in England, from one of its promoters there. 
But at all events, the council of Trent feems to have 
been extremely anxious that any opinions entertained 
among them concerning- predellination might have as 
little influence as podible upon pradical morality. “ Let 
no man (fay they), while he remains in this mortal ftate, 
prefume that he is among the number of the eled, and 
that therefore he cannot fin, or fin without repentance ; 
for it cannot be known who are eleded without a fpe- 
cial revelation from God.” Sef. 6. c. 13. 

The Jefuits at firft followed the opinion of Auguf¬ 
tine ; but they afterwards forfook it. Molina, one of 
their ord-er, was the author of what is called the mid¬ 
dle fchetne, or the dodrine of a grace fujflcient for all men , 
but fubjed to the freedom of the human will. JanJe- 
n'tus, a dodtor of Louvain, oppofed the Jefuits with 
great vigour, and fupported the dodlrine of Auguftine. 
He wrote in a very artful manner. He declared, that 
be did not prefume to ftate his own fentiipents upon 


he fubjccl} he pretended only to explain and pubiifh I’redeflina* 
the fentiments of that great father of the church St riyn. 
Auguftine, But the Jefuits, in confequence of that in- " 

violable fubmifficn to the authority of the pope which, 
they always maintained, had fufficient inreretl at Rome 
to procure the opinions of Janfenius to 1 e condemned 
there; but with this addition fubjoined, that nothing 
was thereby intended to be done in prejudice of the 
dodlrine of St Auguftine. This produced an affinal 
difpnrc about the pope’s infallibility in matters of fact. 

The Janfenifts affirmed, that the Pope had made a of¬ 
ftake in condemning the opinions of Janfenius ai diffe¬ 
rent from thofe cf Auguftine; whereas in truth the/ 
are the fame, and the one cannot be condemned with¬ 
out the other. But the Jefuits affirmed, that the pope 
is no lefs infallible in points cf fadl than he is in ques¬ 
tions of faith ; and lie having decided, that the opi¬ 
nions of Janfenius are different from thofe cf St Au¬ 
guftine, every good Catholic is bound to believe ac¬ 
cordingly that they are different. Tilde difputes have 
never been fully fettled, and (till divide the Roman Ca¬ 
tholic churches. Some of the ableft fupporters of pre- 
deftination have appeared among the Janfenifts, and par¬ 
ticularly among the gentlemen of Port-Royal. to 

With regard to Great Britain, the earlieft Englifli -sng-lifh 
reformers were in general Sublapfarians, although fome 
of them were Supralapfarians. But the rigid Predefti- p re deftii!lu¬ 
narians have been gradually declining in number in rians« 
that church, although they Hill fubferibe the 39 articles 
of their faith, which are unqueftionably Calviniftic, 

The celebrated Scotch reformer John Knox having 
been educated at Geneva, eftabliihed in hi, country 
the dodrine of predeftination in its ftrided form; and 
it has probably been adhered to with more clofenefs in 
Scotland than in any country in Europe, 

Of late years, however, the difpute concerning pre¬ 
deftination has affumed a form confidsnibly different 
from that which it formerly poffeffed, tnftead of being 
cmfidered as a point to be determined almoft entirely 
by the facred feriptures, in the hands r f a number of 
able writers, it has in a great meafure refolved itfelf in¬ 
to a queftion of natural religion, under the head of the 
philosophical liberty or neceffity of the will (a) ; or, 
whether all human adions are or are not neceffarily do- 

termined 


(a) Dr Prieftley, the mod celebrated Neceffarian of the age, has written a whole fedion of his I/l.ifrations, 
with a view to lhow, that between “ the two fchemes of Calviniftic predeftination and philofophical nec-.ffity, 
there is no fort < f refemblance, except that the future happinefs or mifery of all men is certainly foreknown and 
appointed by God. In all other refpeds (fays he) they are moft elfentially different; and even where they 
agree in the end, the difference in the manner by which that end is accomplifhed is fo very great, that the in¬ 
fluence of the two fyftems on the minds of thofe that adopt and ad upon them is the reverfe of one another.” 

The Calviniftic dodrine of predeftination, according to a very authentic ftaternent of that dodrine*, is, that * Shurte? 
“ God, for his own glory, hath fore-ordained nvhatfoever comes to paf.” The fcheme of philofophical neceffity, Oatechif.n 
as ftated by an intimate friend and warm admirer of Dr Prieftley’s, is, “ That every thing is predetermined by the the ) 
Divine Being ; that whatever has been, mull have been ; and that whatever will be, muft be ; that all events are 
pre-ordained by infinite wifdom and unlimited g odnefs ; that the will, in all its determinations, is gove rned by 2t vVcil- 
the ft tte of mind; that this ftate of mind is in every inftance determined by the Deity ; and tlva - there is a eon- m initcr, 
tinned chain oi caufes and effeds, ot motives and adions infeparably conneded, and originating from the eru¬ 
dition in which we are brought into existence by the Author of our being.” The author or compi'er of the 
fame book affirms. “ That all motion indeed originates in the Deity; that the Deity is lelf-moved ; th.it he 
poffelfes the Angular attribute underived cf moving liimfelf.” But it is added in the very fame paragraph from 
which this lift fenteace is quoted, that “ the very argument we employ to prove one underived fource of motion. 
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termined by motives arifing from the character which 
God has impreffed on our minds, and the train of cir- 
cumftances amidft which his providence has placed us ? 
We have already difcufled this point (See Metaphy¬ 
sics) by giving a candid ftatement of the arguments 
on both fides of the queftion. We (hall treat the fub- 
jedt of predeftination in the fame manner, avoiding as 
far as poffible any recapitulation of what has been ad¬ 
vanced under the head of Necessity and Liberty. 

From what has been already faid, it will appear that 
the points .chiefly at ifl'ue between the parties are the 
following : Firft, With what views and purpofes did 
God create the world and frame his decrees concerning 
■ m.in hind ? Did he contrive a great unalterable fcheme 
of creation and proyidence only for the fake of mani- 
fefting his own glory and perfections ? Or did he firft 
confider the free motions of thofe rational agents whom 
he intended to create, and frame his decrees upon the 
confideration of what they might choofe or do in all 
the various circumfiances in which he intended to 
place them ?—The fecond and following queftions are 
branches of this leading one. DidChritl die for a par¬ 
ticular portion of the human race, who fhall therefore 
certainly be faved ? or was his death intended as a bene¬ 
fit to all, from which none are excluded excepting thofe 
who willingly rejeCt it ? Is the divine grace certainly 
and irrefiftibly efficacious in all thofe minds to which it 
is given ? or does its effect depend upon the good ufe 
which men may or may not make of it ? Can any good 
aCtion be done without it ? Do thofe who have once 
received it certainly perfevere and obtain eternal falvu- 
tlon ? or is it poffible for any of them to fall away and 
periih finally ? 


Arguments We fiiall begin by dating the argument on the fide 
for the doc- of the predeftinarians, and in the language which they 
trine. commonly ufe. But it is necefiary to make this pre- 
* Calvini v i°ns remark, that the general * objections to their doc- 
Refyonf. trine are, that it is hoftile to all our ideas of the juftice 
contra Pig- of God, reprefenting him as a partial being, rewarding 
halum, ad without merit, and punifhing without fin ; that it ren- 
aum lib. j ers t jje author of evil, deftroys moral diftindtions, 
makes ufelefs every effort on our part, makes every 
prayer abl'urd, and even the preaching of the gofpel 
vain ; feeing that all things are immutably fixed, and 
none can believe or be faved excepting the eleCt, and 
they mud certainly and at all events be fafe. Againfl all 
this they reafon thus. 

The great and everlafling Author of all things ex- 
ifted from eternity alone, independent and effentially 
perfeCt. As there was no other, he could only confider 
■ himfelf and his own glory. Fie mull therefore have 
defigned all things in and for himfelf. To make him 
ftay his determinations till he fhould fee what free 
creatures would do, is to make him decree with uncer- 

2 


tainty, and dependency upon them, which falls fhort of Predcftiirs. 
infinite perfection. Fie exifted alone, and his councils tl0n ‘ 
could have no objeCt excepting himfelf; he could only v " * 
then confider the difplay of his own attributes and per¬ 
fection. In doing this, as the end is more important 
than the means, Divine Wifdom mull begin its defigns 
with that which is to come laft in the execution of 
them ; but the conclufion of all things at the laft judge¬ 
ment will be the complete manifeftation of the wifdom, 
the goodnefs, and juftice, of God : we mud therefore 
fuppofe, that, in the order of things, he decreed that 
firft, although with him, in the order of time, there is 
no firft nor fecond, but all is from eternity. When 
this great defign was laid, the means were next defign¬ 
ed. Creation, and its inhabitants of every order, form 
the means by which the author and difpofer of all things 
accomplifhes his will. But creatures in his fight are 
nothing, and are figuratively faid to be lefs than nothing. 

We may entertain proud and elevated conceptions of 
our own dignity if we pleafe; but if we in our defigns 
regard not the dull; on which we tread, or the lives of 
ants and infers, the omnipotent Lord of all, from whom 
w-e are more infinitely diftant, muft regard us as at leaft 
equally inconfiderable, and only valuable as we ferve the 
accompliffiment cfhis great and myfterious purpofes, 
which cannot be us or our aggrandifement, but himfelf 
and his own glory. ^ 

It is only by this view of the divine conduct that As neceffa- 
fome of the attributes of God can be explained, or their r y f° ex- 
exiftence rendered poffible. In the feriptures he claims thc 
the attribute of prefcience as his diftinguifhing preroga- 
live : but there can be no prefcience of future contin¬ 
gencies ; for it involves a contradiction to fay, that 
things which are not certainly to be fhould be certain¬ 
ly forefeen. If they are certainly forefeen, they muft 
certainly be, and can therefore be no longer contingent. 

An uncertain forefrght is alfo an imperfect adt, as it 
may be a miftake, and is therefore inconfiftent with di¬ 
vine perfedtion. On the other fide the difficulty Is ea- 
fily explained. When God decrees that an event fhall 
take place, its exiftence becomes thenceforth certain, 
and as fuch is certainly forefeen. For it is an obvious 
abfurdity to fay, that a thing happens freely, that is to 
fay, that it may be or may not be, and yet that It is cer¬ 
tainly forefeen by God. He cannot forefee things but 
as he decrees them, and confequently gives them a fu¬ 
ture certainty of exiftence ; and therefore any prefcience 
antecedent to his decree muft be rejected, as impoffible. 
Conditional decrees are farther abfurd, inafmuch as they 
fubjedt the purpofes of God to the will and the adtions 
of his creatures. Does he will, or wifh that all man¬ 
kind fhould be faved, and fhall they not all be faved ? 

Infinite perfection can wifh nothing but what it can 
execute ; and if it is fit to wifh, it is alfo fit to execute 
its wiffies. We are indeed- certainly informed by the 

ferip- 


and exiftence, is a grofs folecifm in logic; and that the afeription of this power to the Divine Being is in fadt 
nothing elfe than the lefs of two palpable abfurdities or rather impojftbilities, if thefe could admit of degrees.f’’ | Effsy or 

The piety of thefe affertions will be obvious, we are perfuaded, to every one of our readers ; but to fome it is pbilofo- 
poffible that their confiftency may not be apparent. We would advife all fuch “to perufe once and again phical Ne- 
Dr Prieftley’s Illuftrations,” which, we have the belt authority to fay, will remove from their minds all hberta- cefluy by 
rian prejudices, convince them “ that the hypothefis of neceffity is incontrovertibly true,” and fhow them that 
f all the defenders of that hypothefis are in perfect harmony with themfelves and with one another ! A 


/ 
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PreJcfHna- fcriptures, that all fliall not be fared ; and we therefore 
tio n - as certainly conclude, that God never intended that they 

v ' flionld be fo ; for the coitnfel of the Lord'Jlandetb fji, and 

I4 the thoughts of his heart, to all generations. 

Chrift died We conclude upon the fame principles, that al¬ 
ertly for .though the blelTings refulting from the death of Chrift 
the eledt. ave offered to all, yet that intentionally and actually he 
only died for thofe whom the Father had chofen and 
.given to him to be faved by him. That Chrift ftiould 
:have dud in vain is reprefented by the apoflle Paul as a 
great abfurdity (Gal. ii. 21.) : but if he died for all, 
he mult have died in vain with regard to the greater 
■ part of mankind who are not to be faved by him. In 
fo far as fome inferior bleffings are concerned, which 
through him are communicated, if not to all men, at 
leaft to all Chriftians, he may perhaps juftly be laid to 
have died for all: but with regard to eternal falvation, 
his defign, to avoid rendering it fruitlefs, could go no 
farther than the fecret purpofe and eledion of God. 
This is implied in thefe words, all that are given me of 
my Father, thine they wre, and thou gavfl than me. 
To thele his interceffion is limited ; Ipray not for the 
*world, but for thofe that thou hafi given me ; for they arc 
thine, and all thine are mine, and mine are thine (Jo. xvii. 
9, 10.) Univerlal words are indeed ufed with regard 
to the death of Chrift : but the reafon is obvious, the 
Jewiih religion was confined to the family and deleen- 
tlants of Abraham. In contradiction to this, the gof- 
pel is faid to be preached to every creature, and to all 
the zuorld; becaufe it is not limited to any one race or 
nation, and becaufe the apoftlcs received a general cora- 
milfion to teach it unto all who (hould be willing to 
receive it. Thefe extenfive expreffions can only be un- 
derftood in this manner, becaufe in their ftrict accep¬ 
tation they have never been verified. Nor can their 
meaning be carried farther without an imputation up¬ 
on the juftice of God : for if he has received a fuf- 
ficient fatisfadion for the fins of the whole world, it 
is not juft that all fliould not be faved by it, or at 
leaft have the offer of falvation made to them, that 
they may accept of it if they pleafe. 

But to return to the divine purpofes and attributes 
in general: it is in vain to affert that God is partial and 
unjuft while he prefers without merit, and predeftinates 
to punifhment thofe who have not yet offended. The 
fame error mifleads men here that has fo oiten feduced 
-them from the true path of fcientific refearch. Inftead 
;of fubmitting to the patient and humble obfervation of 
nature, they boldly form fome plaufible hypothefis of 
their own, and vainly attempt to reconcile every appear¬ 
ance to their favourite fyftem. This mode of procedure 
never has proved, and never will prove, fuccefsful in any 
branch of true philofophy. We are hot entitled to 
frame to ourfelves certain notions of the juft'ce of God, 
and from thefe to decide that thus he itinft aft and in 
no other manner. He takes no counfel from us concern¬ 
ing his' conduct, and we have no right to rejudge his 
•judgments. What he regards as juft or unjuft between 
himielf and his creatures, is a queftion of fad not to be 
known by ingenious conjectures, but by the cautious 
obfervations of the manner in which he ads in the courle 
of his providence, and by attending to what he has de¬ 
clared concerning himfelt in the fucred feriptures. If 
from thefe it (hall appear that he does prefer where there 
is no merit, and reject where there is no crime ; it will 
Vox.. XV. 


be in vain thereafter to affert that liich conduct is tin- Freileflin** 

juft : the faft will be on our fide of the quefiion, ar.d we f " ,n -_ r 

lliall leave thefe to account for it who infill that their 
limited reafon is capable of comprehending all the myf- 
terious ways of an Infinite Being. i? 

In the courfe of providence, then, we fee the great- Great ine- 
eft inequalities take place, and fuch as appear alto- qualities in 
gether contradictory to our ideas of juftice. We fee tlie f 
the fins of the fathers punilhed in the perfons of the ”*** * 

children, who often derive debilitated bodies from the iri- <knce. 
temperance of their parents, and corrupted manners from 
the example of their vices. God frequently affiids 
good men in this life for a great length of time, as in 
the cafe of Job, only for the manifefiation of his own 
glory, that their faith and patience may be made mani- 
feft. Some fins are punilhed with other fins, and often 
with a courfe of f.-vere miferies in the perfons of thole 
who never committed them. We may transfer this 
from time to eternity ; for if God may do for a little 
time what is inconfiftent with our notions, and with 
our rules of juftice, he may do it fer a longer duration : 
fince it is as impolTiblc that he can be unjuft for a day 
as for all eternity : and the fame inequality of manage¬ 
ment appears in the great as in the private affairs of this 
world. During many ages almoft the whole human 
race were loft in the darknefs of idolatry : even fince the 
Chriftian religion came into the world, how few nations 
have received it; and of thefe few, the number is Hill 
fmallercf thofe who have er.jcyed it in tolerable purity. 

If we confidcr how many great nations retrain under 
the deluf.cn contrived by Mahomet; if we reflect upon 
the idolatry of the Indies and of China, and the fa- 
perftition of the Greek church, and of the church of 
Home—we lhail find that very few nations have poffeffcd 
the moil ordinary means of grace. Even the bleffings 
of civilization, offcience, and of liberty, are fo rarely 
fcattered over the face of the earth, that it is to be re¬ 
garded as a melancholy truth, that with a very few fa¬ 
voured exceptions the whole human race have hitherto 
been funk in the depth of barbarifm, ignorance, fiavery, 
and idolatry. When the Arminians think fit to affert, 
then, that the dodrine of abfolute decrees is contrary 
to their ideas of the impartiality and juftice of God, we 
can only anfwer that we are forry for them if they have 
formed ideas of the character of God which are contrary 
to the truth. We prelume not * like them to call his * Calvin! 
attributes before the tribunal of our underftanaings ; we de . 
only obferve the ways of his providence, and declare ^ t " r,in Le '' 
that thus Hands the fad:. If he leaves whole nations A rse 
in darknefs and corruption, and freely choofes others to 
communicate the knowledge of himfelf to them, we need 
not be furprifed if he ad in the fume manner with indi¬ 
viduals. For furely the rejeding immenfe empires far 
fo many ages is much more unaccountable than the fe- 
ledion of a few individuals, arid the leaving others in 
ignorance and depravity. It is in vain to allege that 
he extends his mercy to thofe who make the bell tile of 
the dim light which they have. This dees not remove 
the difficulty of a choice and a preference-; as it cannot 
be denied that their condition is very deplorable, and 
that the condition of others is much more hopeful: fo 
that the tny ft.:rious doctrine of eledion and reprobation is 
an unquefl.ior.uble truth under the government of God, 
feeing that great numbers of men are born in fuch circum- 
ftances that.it is morally impoffible they fliould not pe- 

3 O lifii 
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FroMUna. rifli in them ; whereas others are more happily fituated 
and enlightened. 

16 Nor are we left to common obfervation upon this 
Thelan- pomt. The language of the facred fcriptures is pofitive 
giiRjje of and clear. The whole reafoning in the ninth chapter 

^recicthin t0 t ^ ,e ^ omails refolves all the afts of God’s juftice and 
preoe *mi- ^ e; c)r> jd s hardening as well as his pardoning, into anab- 
fclute freedom and an unfearchable depth. More pointed 
expreffions for this purpofe can fcarcely be conceived 
than thofe aftually made ufe of. For the children be¬ 
ing not yet born, neither having done any goed or evil, that 
the purpofe of God according to eleSion might Jland, not 
of works, but of him that callelh, it was faid, The elder 
Jhall free the younger , /Is it is written, Jacob have I 
loved, but Efau have l hated. What Jhall woe fay then ? Is 
thtre unrigi.'i.oufntfs with God ? God forbid. For he faith 
to Mofes, I will have mercy on whom I will have mercy, 
arid 1 w ll have compaffion on whom l will have compajfon. 
So then it is not of him that willeth, nor of him that runneth, 
but of God that Jhoweth mercy; for the feripture faith unto 
P haraoh. Even for this fame purpofe have I raifed thee up, 
ihct J might ftow my power in thee, and that my name 
might be deilured throughout all the earth. Therefore hath 

17 he mercy on whom he will have mercy, and whom he 
4 n objec- will he hardeneth. If any man (hall ftill be fufficiently 
tion an- bold to declare that all this is contrary to what he is 

wered. pleafed to confider as juft and impartial, we can only 
reply to him in the words of the celebrated John Calvin 
tUbifupra. of Geneva-(■. Tibi molefum ejl ac odiofum, Deum plus 
pojfe et facere, quarn mens tua capiat; equali autem tuo in¬ 
ti rdum concedes, ut fuo judiciofruatur. Et tu in tanto fu¬ 
rore, Dei mentionem ullamfacere audes ? “ Is it painful to 

thee that the power and the works of God exceed thy 
limited capacity ? Thou fometimes fuffereft thine equal 
to judge of his own conduit forhimfelf, and dareft thou 
in thy folly to cenfure the ways of God r” Or rather we 
xnay reply in thofe words of the apoftle Paul which im¬ 
mediately follow the paffage already quoted. Thou wilt 
fay then lo me. Why doth he yet fnd fault ? for who hath 
riffled his will? Nay but, 0 man, who art thou that re- 
fliejl againjl God? Shall the thing formed fay to him that 
formed I, Why haft thou made me thus ? Hath not the potter 
power over the clay; of the fame lump to make one veffel unto 
honour, and ancih.r unto difkonour ? Let thefe paffages, 
and even the whole of the chapter now alluded to, be ex¬ 
plained in any manner that is judged proper, ftill their 
import with regard to the prefent argument will remain 
the fame. If God loved Jacob i'o as to chufe his pofte- 
rity to be 'his people, and rejected or hated Efau and 
Lis pofterity, and this without regard to them or their 
future conduit, but merely in confequence of the purpofe 
and defign of his eleition ; if by the fame purpofe the 
Gentiles were to be grafted upon that ftock from which 
the once favoured Jews were cut off; it will follow, not 
only that the great-and myfterious decree of final elec¬ 
tion is unfearchably free and abfolute, but alfo that all 
the means of grace are granted or withheld in the fame 
unlimited and free manner according to the fovereign 
will and good pleafure of God, independent of any fore¬ 
fight of merit on our part. The words of our Saviour 
exprefs this : I thank thee 0 Father, Lord of heaven and 
earth, becaufe thou haft hid theft things from the wife and 
prudent, and haft revealed them unto babes : The reafon of 
which is given in the following words, Evenfo, Father, 
for fit fee sued gold in thyfgkt, (Mat. xi. 26). The paf- 
fr.ge immediately preceding this, Ihcrvs clearly that the 
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means of grace are not bellowed upon thofe who, it is t’redeftina- 
forefeen, will make a good ufe of them ; nor denied to tl011 ‘ 
thofe who will make a bad ufe of them. ' Wo unto thee 
Chorazin, wo unto thee Bethfaida : for^ if the mighty works 
which were done in you had been done in Tyre and Siclon, 
they would have repented long ago in fackcloth■ and afhes. 

But the paffages in feripture are innumerable, which de¬ 
clare that the whole charafter and deftiny of every man 
is the refult of the c’ounfel and uncontrouled determina¬ 
tion of God. The expreffion is often repeated in the 
book of Exodus; God hardened the heart of Pharaoh, 
fo that he would not let his people go, (Exod. iv. 21), &c. 

It is faid, that God has made the wicked man for the day 
of evil (Prov. xvi. 4). On the other hand, it is faid, as 
many believed the gofpel as were appointed to eternal life, 

(Acts i. 48). Some are faid to be written in the book of 
life, of the Lamb Jlain from the foundation of the'world (Rev. 
xiii. 8). Every prayer that is ufed, or directed to be ufed, 
in feripture, is for a grace that opens our eyes, that turns 
tire heart, that makes us to go, that leads us not into 
temptation, but delivers us from evil. All thefe ex¬ 
preffions denote that we defire more than a power or 
capacity to aft, fuch as is given to all men. Indeed we 
do not, and we cannot, pray earneftly for that which we 
know all men as well as ourfelves poffefs at all times. jg 

The grace of God is the medium by which his fovereign Sure tffi- 
will arid abfolute decrees are accomplilhed. Accord- racy of 
ingly, it is fet forth in feripture by fuch expreffions as g race> 
clearly denote its fure efficacy ; and that it does not de¬ 
pend upon us to ufe it or not at our pleafure. It is 
faid to be a creation ; we are created unto good works, and 
we become new creatures: It is called a regeneration, or 
a new birth; it is called a quickening and a refurrec- 
tion, as our former ftate is compared to a feeblenefs, a 
blindnefs, and a death. God is faid to work in us both 
to will and to do: His people fthall be willing in the day of 
his power: He will write his laws in tk'eir hearts, and 
makephem to walk in them. In a paffage already quoted, 
the human race are compared to a mafs of clay in the 
hands of the potter, who of the fame lump makes at his 
pleafure vefllls of honour and difhonour. Thefe paffages, 
and this laft more particularly, prove that there is an 
abfolute and a conquering power in divine grace; and 
that the love of God conftrains us, as St Paul expreffes 
himfelf. Our Saviour compares the union and influence 
that he communicates to believers to the union of an 
head with the members, and of a root with the branch¬ 
es, which imparts an internal, a vital, and an efficacious 
influence. The outward means may indeed be rejefted, 
but this overcoming grace never returns empty : thefe 
outward means coming from God, the refilling of them 
is faid to be the rejfting of God, the grieving or quench¬ 
ing of his fpirit; and in that fenfe we may refill the grace 
or favour of God ; but we can never withftand him when 
he intends to overcome us; For the foundation of God 
Jlandeth fure, having this feal, The Lord knoweth them that 
are his, (2 Tim. ii. 19). Having prediflinated us unto the 
adoption of children by Jefus Chrift himfelf, according to the 
good pleafure of his will, (Eph. i. 5). 

That the faints fhall certainly perfevere unto the p £r f c ve- 
end is a neceffary confequence of abfolute decrees and of ranee of 
efficacious grace : all depends on God. He of his own thefaiuts*. 
will begat us; and with him there is no variablenefs nor 
Jhadow of turning: whom he loves, he loves to the end: 
and he has promifed that he will never leave nor for- 
fake thofe to whom he becomes a God, Qur Lord 

hath. 
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Precteftlna- hath faid, I give unto them eternal life, and they Jball never 
lion. periOo ; neither Jhall any pluck them out of my hand, (Jo. x. 

28 ) Hence we mull conclude, that the purpcfe and call¬ 
ing of God is without repentance, (Heb. xiii. 5.) And 
therefore, although good men may fall into great fins, 
yet of all thofe who are given by the father to the Son 
to be faved by him, none are loft: The conclufion from 
the whole is, that God did in himfelf, and for his own 
glory, foreknow a determinate number in whom he would 
be both 1anotified and glorified. Thefe he predejlinated 
to be holy, conformable to the image of his foil: they 
are to be called, not by a general calling in the fenfe of 
thefe words, many are called, but few are cbofen ; but to 
be called according to his purpofc. He jujlified them upon 
their obeying that calling, and in the conclufion he will 
glorify them; for nothing can feparate us from the love 
of God in Chrift, (Rom. ix. 19.) And he is not lefs 
abfolute in his decree of reprobation than he is in his elec¬ 
tion : for ungodly men are faid to be of old ordained to 
condemnation, and to le given up by God unto vile ajfettions, 
and to be given over by him to a reprobate mind. 

20 Thus far we have defended the doCtrine of predefti- 
againrt the nat ' on : we proceed next to date the arguments ufually 
doctrine adduced in favour of the Arminian fyftem. 
from the God is juft, holy and merciful. In fpeaking of 
attributes himfelf in fcripture, he is pleafed to make appeals to the 
of God, human underftanding, and to'call upon men to reafon 
with him concerning his ways. The meaning of this 
is, that men may examine his actions and his attri¬ 
butes with that meafure of intelligence which they 
poffefs, and they will be forced to approve of them ; 
nay, he propofes himfelf to us as a pattern for our imi¬ 
tation. We are required to bs holy as he is holy, and 
merciful as he is merciful: which is a proof that he 
accounts us not incapable of forming juft notions at 
lead of thefe attributes. What then can we think of 
a juftice that fhtill condemn us for a faCt that we ne¬ 
ver committed ? that defigns firft of all to be glorified 
by our being eternally miferable, and which afterwards 
decrees that we fhall commit fins to juftify this previous 
decree of our reprobation ? For if God originally de¬ 
figns and determines all things, and if all his decrees 
are certainly effected, it is inconceivable how there 
fhould be a juftice in punifhing that which he himfelf, 
by an antecedent and irreverfible decree, appointed to 
be done. Or, fetting juftice afide, is it poffible that 
a being of infinite holinefs, and who is of purer eyes than 
to behold iniquity, would by an antecedent decree fix our 
committing fo many fins, in fuch a manner that it is 
not poffible to avoid them ? He reprefents himfelf in 
the fcriptures as gracious, merciful, flow to anger, and 
abundant in goodnefs and truth. It is often faid, that he 
deft res that no manfsould perifh, but that a’l fhould come 
to the knowledge of the truth : this is even faid with the 
folemnity of an oath, As I live, faith the Lord, I take 
no pleafure in the death of fnners. What fenfe can thefe 
words bear if we believe that God did by an abfolute 
decree doom fo many of them to everlafting mifery ? 
If all things that happen avife out of the abfolute de¬ 
cree of God as their firft caufe, then we muft believe 
that God takes pleafure both in his own decrees and 
in the execution of them, consequently that he doth take 
pleafure in the death of fnners; and this in exprefs 
contradiction to the mod pofitive language of fcrip¬ 


ture. Refides all this what arc we to think of the FreAfuiis- 

truth of God, and of the fincerity of thofe offers of _“ on - 

grace and mercy, with the exhoitutions and expoftu- 
lations upon them that occur fo frequently in fcrip¬ 
ture, if we can imagine that by ant .-cedent aCts he de¬ 
termined that all thefe fhould be ineffectual ? In one- 
word, are we to regard our exiftence as a bleffing, and 
to look up with gratitude to that paternal goudndf 
which has placed us in a land of hope, which formed 
our nature, weak indeed and expofed to many imper¬ 
fections, but capable of riling by virtuous efforts and 
by a patient continuance in well-doing to excellence 
and to high and immortal felicity ? or, are we to curie 
the hour in which we were born under the dominion of 
a mafter, who is not only fevere,but abfurd, and even 
adds infult to cruelty; who, after placing us in a good¬ 
ly habitation, binds us hand and foot, locks the door, 
blocks up the windows, fets fire to the fabric, and 
then very mercifully calls upon us to come forth left we 
perifh ? 

It is not true that rational beings are nothing in 
the fight of their maker. Compared to his Almighty 
ftrength and uncreated exiftence, our powers do indeed 
diminifh into weaknefs, and our years into a moment: 
yet although our interefts may be unimportant in them- 
felves, the attributes of God with which they are con¬ 
nected are far from beina; fo. There was no neceffitv 
for his calling us into exiftence ; but the inftant he be¬ 
llowed upon us that gift, and conferred upon us facul¬ 
ties capable of rifing to happinefs by the contempla¬ 
tion of himfelf and of his works, he became our parent, 
and granted to us a right to look up to him for protec¬ 
tion and mercy, and to hope that our exiftence and 
our faculties were not bellowed in vain. Nor will he 
trample upon the juft and reafonable hopes of the mean- 
eft of his creatures. He is watchful over our interefts; 
he hath fent his Son to die for us; his providence has 
been exerted for no other purpofe but to promote our 
welfare ; and there is joy in heaven even over one finner 
that repenteth. Let it be allowed, that the univerfe 
was formed for no other purpofe but to promote the 
glory of God ; that glory can furely be little promoted 
by the exertion of undiftinguifhing and blind afts of 
power, in the arbitrary appointment to eternal repro¬ 
bation of millions of unrefifting and undeferving wretch¬ 
es*. It is not more honourable to the Deity to con- ♦ corr-- 
ceive of him as the parent, guide, governor, and judge fpondence 
of free beings, formed after the likenefs of himfelf, with between 
powers of reafon and felf-determination, than to con- ^ r ! cu anc * 
ceive of him, as the former and conductor of a fyftem Frieftley. 
of confcious machinery, or the mover and controuler 
of an univerfe of puppets, many of whom he is pleafed 
to make completely miferable ? The moll important 
and fundamental point of religion, confidered as a fpe- 
culative fcience, confifts in our forming high and juft 
ideas of God and of his attributes, that from them we 
may underftand the maxims of true and perfect mora¬ 
lity. But were we to attempt to form our own na¬ 
tures upon the idea of the divine character that is 
given us by the doctrine of abfolute decrees, we would 
certainly become imperious, partial, and cruel ; at lead 
we fhould not readily learn the virtues of kindnefs, mer¬ 
cy, and compaffion. . ... The diffi- 

It is true that, fetting afide predeftination, it is cu ) ty 0 f 
not eafy to fliow how future contingencies fhould be prefeience 
3 O 2 certainly folved. 
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Psadeflina- certainly foremen; but it is obvious that fuch forefight 
- l cn - involves no contradiction, (fee Metaphysics, n° 308); 
' ~ -and if the ad ions of men be free, we know from the 
train of prophecies, which in the facred fcriptures ap¬ 
pear to have been made in one age and fulfilled in ano¬ 
ther, that contingencies are forefeen by that infinite 
Being who inhabiteth eternity, and to whom a thou- 
i’and years are but as one day. The prophecies concerning 
the death and ftvfferings of Chrift were fulfilled by the 
free ads of the Jewifti priefts and people: Thefe men 
finned in accomplilhing that event, which proves that 
they aded with their natural liberty. From thefe and 
ail the other prophecies both in the old and new Tefta- 
ment, it muft be confeffed that future contingencies were 
certainly foreknown, but where to found that certainty 
cannot be eafily refolved. We doubt not, however, that 
we may fafely refer it to the infinite perfedion of the 
Divine mind. And it ought to be obferved that this 
difficulty is of a very different nature from that to 
which our antagonists are reduced on their fide of the 
argument. They are compelled to confefs that they 
cannot reconcile their dodrine with the juftice of God, 
an attribute the nature of which we clearly nnderftand, 
and which is held forth to our imitation; whereas we 
are only at a lofs how to explain the mode in which the 
divine preference is exerted; an attribute which God 
claims as peculiarly his own, and which it is not to be 
expeded that we fhould be able in the fmalteft degree 
to comprehend. We can go farther than this. Hea¬ 
ven hath given to man two revelations of itfelf. The 
one confifts in the knowledge which we procure by 
the right ufe of our rational faculties; and the other 
is bellowed by means of the facred fcriptures. With¬ 
out intending to derogate from the authority of in- 
fpiration, it is fair to affert, that we are more certain 
that God is the author and beftower of our reafon, 
than that he is the author of the fcriptures ; at leaff 
it is certain that the laft cannot contradid the firft, be- 
caufe God cannot contradid himfelf. By the primary 
revelation from heaven then, that is, by our reafon, we 
are informed that God is true, and juft, and good. If 
an angel from heaven fhould preach a dodrine contrary 
to this, we are entitled to fay with the apoftle, let him 
Scripture be acevrfed. If our antagonifts then fhould fucceed in 
tannot con- proving that the dodrine of abfolute decrees, which 
truJiiil the reprelents the Deity as cruel and unjuft, is contained in 
vtcrof 0 " f cr ’P ture > confequer.ee would be, not that we would 
xeafon Relieve it, fer that is impoffible, but that we fhould be 

reduced to the neceffity of rejeding the authority of 
the fcriptures, becaufe they contradid the previous fure 
revelation of God, our reafon. We believe that the 
dodiines contained in the fcriptures are certainly true, 
fcicaufe they were taught by thofe who wrought mi¬ 
racles and foretold future events in proof of their be- 
-ing infpired by the God of truth. But miracles and 
prophecy are dire(l evidences of nothing but the power 
and wifdom of their Author; and unlefs we know by 
other evidence, that this powerful and wife Being is 
likewife the father of truth and juftice, we cannot be 
fure that the fcriptures, notwithftanding their fource, are 
any thing better than a tiffue of falsehoods. The very ar¬ 
guments therefore by which predeftination is fupported, 
lend to fap the foundation of that revelation from which 
its advocates pretend to draw them. Tl\e cafe is very 
different when no dodrine is aliened that is not con- 


tradidory to our reafon, but only above it. For ex- Predcftina- 
ample, when we are told that God can create ration- tion - 
al beings, that he attends without diftiadion to the ' 

minuteft affairs that pafs in a thoufand worlds, that 
he knows all things, the paft, the prefent, and the 
future, we do not prefume that we comprehend how 
he can do all this: but there is nothing in it that 
contradids our reafon; we ourfelves poffefis a certain 
degree of power, can attend at once to a certain num¬ 
ber of objeds, can in fome cafes form very fure con- 
jedures about futurity, and we refolve all the reft in¬ 
to the infinite nature and perfedions of God. 

It is farther to be obferved, that prefcience does 
not make effeds certain becaufe they are forefeen ; but 
they are forefeen becaufe they are to be : fo that the 
certainty of the prefcience is not the cauie, but the 
confequence of the certainty of the event. The Ro¬ 
man republic has fallen ; but our knowledge or igno¬ 
rance of that event does not render it more or lefs true 
and certain. That it was to fall, was as furely true be¬ 
fore it happened as it is now; and had we known it 
beforehand, as many men of fenfe probably did, it 
would neither have fallen fooner nor later on that ac¬ 
count. This fhows that the knowledge which an in¬ 
telligent being has of a paft or future event need not 
have any influence upon the circumftances that produce 
that event. 

On fome occafions the feripture takes notice of a con- Condition^ 
ditional prefcience *. God anfwered David, that Saul al P rt; ki- 
would come to Keilah, and that the men of Keilah'^ nce ' 
would deliver him up : yet both the one and the other xx [ ;i 
refted upon the condition of his flaying there ; and he 12 . ' ‘ 

going from thence, neither of them ever happened. 

Such alfo was the f prophecy of Jonah, at the failure f Chap, u?, 
of which he was fo abfurdly offended : and fuch was 
Chrift’s faying, That thofe of Tyre and Sidon, Sodom 
and Gomorrah would have turned to him, if they had 
feen the miracles that he wrought in the towns of Ga¬ 
lilee. Since, then, this prefcience may be fo certain that 
it can never err nor mtflead the exertions of providence, 
and fince by this, both the attributes of God are vindi¬ 
cated, and the due freedom of man is afferted, all diffi¬ 
culties feem to be thus eafily removed. 24 

With regard to the purpofe of Chrift’s death, he is Chrift did$ 
faid to be the propitiation for the fins of the whole world; ^ or t ^ le 
and the wicked are faid ts deny the Lord that bought them. 

His death, as to its extent, is fet in oppofition to the fins 
of Adam ; fo that as by the offence of one judgment 
came upon all men to condemnation, fo by the righte- 
oufnefs of one the free gift came upon all men to jufti- 
fication of life, (Rom. v. 18.) Th e all on the one fide 
muft be as extenfive as the all on the other : fo, fince ell 
are concerned in Adam’s fin, all muft-likewife be con¬ 
cerned in the death of Chrift. To this we may add, 
that all men are commanded and required to believe 
that Chrift died for their fins; but no man can be obli¬ 
ged to believe what is not true : he muft therefore 
have died for all. The following paffages expreis clearly 
the univerfality of the objedt of Chrift’s death. If 
any man fin, ?ue have an advocate with the Father , Jefts 
Chrift the righteous : and he is the propitiation for our Jins : 
and not for ours only, but alfo for the fins of the whole 
world, (1 Jo. ii. 1, 2.) The love of Chrift conflraineth us ; 
becaufe we thus judge, that if one died for all, then were 
all dead: and that he died for alls that they, which live 

fhould, 
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JLoalJ not henceforth live unto themfhes, (z Cor. v. i 
God fo loved the world that he gave hie only begotten Son> 
that whofoever believeth in him might notgerijh, hit might have 
everlajling life. (Jo. iii. 16.) 

But a proper attention to the nature of man will 
fet the jultice of our argument in a Bill ftronger point 
of view. It is obvious, that fitch an inward freedom as 
renders a man the mailer of his own condudi, and able to 
do or not do what he pleafes, is fo neceffary to the mo- 
lality of our adlions, that without it they are neither 
good nor evil, neither capable of rewards, nor punifli- 
ments. Madmen, or menafleep, arc not to be charged 
with the good or evil of \that they d'Oj therefore at 


56 
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p) evil. This ccntlufion is confirmed by the whole Ryle Predellin^. 
of feripture, which upon any other fuppofuion becomes tl011, 
a folemn and unworthy mockery. It is full of perfua- 
fions, exhortations, reproofs, exnoftulations, encourage¬ 
ments, and terrors. But to what purpofe is it to {peak 
to dead men, to perfuade the blind to fee, or the lame 
to run? If we are under impotence till the irrefifliblc 
grace comes, and if, when it comes, nothing can widi- 
fland it, what occafion is there for thefe folemn dif- 
courfeo which can have no effect ? They cannot render 
us inexcufable, unlefs it were in our power to be im¬ 
proved by them ; and to imagine that God gives light 
and bleilirgs, which can do no good, to thofe whom he*' 


cxcufable, arid for the put pole of aggravating their 
condemnation, gives fo flrange an idea cf his character 
as it is not fit to exprefs in the language that naturally 
arifes out of it. 

Our antagonifls feem to have foimed ideas of the 1 


perfection and fovereignty that are altogether f h e a< ^ 3 o: 

- - - God de- 


lead fome fmall degree of liberty mud be left us, other- before intended to damn, only to make them more in- 
wife w hy are we praifed or blamed for our conduit ? 

All virtue and religion, all difeipline and indullry, arife 
out of this as their firfl: principle, that there is a power 
hi Us to govern our own thoughts and all ions, and to 
raife and improve cur faculties. If this is denied, all 
efforts, all education, all attention bellowed upon our- 
felves or others, become fruitlefs and vain. If a man 
accounts himfelf under an inevitable decree, as he will 
have little remorfe for the evil he does while he im¬ 
putes it to that inevitable force that cor.Rrains him, 
fo lie will natural 1 y conclude that it is to no purpofe 
for him to firuggle with impoffibilities. Men are dif¬ 
fidently inclined to throw 
felves, and to indulge in 


2 '/ 

;mrie of 


dc Urine of 
them, fetin': 


divine 

falfe. There is no imperfection implied in the funpo- '-’ oa c 
iition that fome of the adds of God may depend upon Jj, e C( ,„_ 
the conduct of hi; creatures. Perfection con lifts in duit of hi$ 
forming the wifed dedgns, and in executing them by creatures, 
the mod datable means. The author of nature con¬ 
ducts the planets in their orbits with immutable preci- 
all cenfure off from them- don according to fixed rules : but it would be abfurd 
indolence ; and upon the to pretend to manage free agents, or their 


lff airs, 


in 


abfolute predcdination who can blame 
that their efforts can be of no value ? 


the fame manner by mathematical or mechanical prin¬ 
ciples. The providence that is exerted over material. 


Matter is inactive of itfelf, and only moves in con- objects is fixed and deady in its operations, becaufa it 
fequence of its being aCted upon by fome other being, is fit that material objeCfs which cannot move of thern- 
Man is poffeffed of a power to begin motion, and to felves fhould be moved in a regular manner : but free 
determine it in any d ; reCtion that he may judge proper, and intelligent beings enjoy a wider range, and ought 
This power and this intelligence conditute his liberty, not to be confined to a preferibed train of exertions ; it 
and form that image of God that is damped upon his may therefore be necelfary that the providence which 
nature. Whether man poffeffes this power of adding fuperintends them fnould accommodate itfelf to circum- 
originally and of himfelf, or whether he is incapable of dances. This, however, is not injurious to the divine 
forming any refolution, or making any effort, without fovereignty ; for God himfelf is the author of that free- 
being aCted upon by a foreign caufe, is not a point to be dom of agency which he is pleafed to watch over. He 
reafoned on or difputed about; it is a quedion of faff, is net lefs the Lord of the univerfe; and furely his 
which, as far as it can pcffibly be known, every man wifdom and benevolence are more confpicuous when he 
has it in his power to determine by the evidence of his brings good out of evil, and renders the perverfe wan- 
own confcioufnefs. We do aver, then, that every man dererings of the human heart fubfervient to purpofes of 
is confcious that he is a free agent, and that it is not mercy, than when he hurls into the immenfity of fpace 
poffible for the mod ftaunch prededinarian that has ever the mod enormous ma£ of dead and padivc matter fub- 
yet appeared ferioufly and practically to convince him- jeffed to unerring laws.. 

felf of the contrary. It is not podible for a man in his As for the inequalities of moral fituation that are to The ine- 
feafes to believe, that in all thofe crimes which men be obferved in the world, and the giving to fome na- qualities <>3 
Charge tkevf Aw with, and reproach ihemfehes for, God" tions and perfons the means of" improvement, and th 


gent; and that, properly fpeaking, they are no denying them to others s the feriptures do indeed af-y 0 ' r 
Jeut< thin a fword is when employed to commit cribe thefe wholly to the riches and freedom of God’s ' 
We do indeed, on fome occafions. feel nir. Grace. And. we ronfefs. that t’ne wave nf Providence 


is the a 
more agei 

murder. We do indeed, on fome occafions, feel cur- grace.. And, we confefs, that the ways of Providence 
felves hurried on fo impetuoufly by violent paffions, are often dark and myfterious. In this world there are 

many things which are hard to be underftood, and many 
which appear altogether unaccountable; we fee the 
wicked' man prejpering in his wlckednefs, though it 
impofe mifery upon thoufands ; we fee truth hiding its 
head, and the world governed by fraud and abfurdit/. 
Still, however, we can venture to affert, that God be.- 
flows upon all what is neceffary to, enable them to ful¬ 
fil the obligations expelled from the ftate in wlrch they 
are placed ; and it is elsewhere Ao'.vn, tha'tphyfical evil 
is among men the parent of moral good; (See Fro- 


Proviilencp, 

accounted. 


that we feem for an inftant to have loft orr freedom ; 
but on cool reflection we And, that we both might and 
Ought to have reilrained that heat in its firfl: commence¬ 
ment. We feel that we can divert our thoughts, and 
overcome out felves in mofl inftances, if we fet let'ton fly 
about it. We feel that knowledge, rcfleffion, and pro¬ 
per fotiely, improve the temper and difpqfition; and 
that ignorance, negligence, and the- fociety of the 
worthlefs and abandoned,corrupt and degrade the mind. 
From all this we conclude, that man is free, and not 
or irrefifliblc motions to good or 


under inevitable, fate 


vudusnce), God winketh at the times, ci 


ignorance; 
bjiWr 
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Fredeftiua- much is required of them to whom much is given ; and, 
. tlon - it fhall be more tolerable in the day of judgment for the 
inhabitants of Sodom and Gomorrah than for the en¬ 
lightened cities of Galilee. Thus God will be juft 
when he judges ; none will meet with condemnation ex¬ 
cepting thofe who are inexcufable. For although he 
grants more to fome than may be abfolutely neceffary, 
yet he grants lefs to none; and where he grants little, 
he will Suit his judgments to the little which he gave. 
There is no injultice in this. If it was the intention 
of the great Creator that his creation ftiould contain 
within its ample bofom every poffible variety of intelli¬ 
gent natures, it was neceffary that there fhould be fome- 
where fuch a being as man ; and, in forming all poffible 
varieties of human minds and fituations, ic was neceffary 
that every particular individual ftiould exift. Hence a 
man may as well complain that he was not formed one 
of the flaming feraphims that furround the throne of the 
Eternal, as that he is not placed in other circumftances 
in life than thofe which he now occupies; for if little 
is given, little will be required from him. Thus the 
defigns of Providence go on according to the goodnefs 
and mercy of God. None can complain, though fome 
have more caufe for joy than others. What happens 
to individuals may happen to nations in a body ; fome 
may have higher privileges, and be placed in happier 
circumftances than others ; but none can complain of 
the wife and juft difpofer of all, who has given enough, 
although we may have good reafon to complain of our- 
felves, for not ufmg what was fufficient. 

As to the cafe of thofe who are not bleffed with 
the light of the gofpel, we may confider, that if they 
have fewer and lefs advantages than others, their nature 
and capacities mull likewife be inferioi ; to which their 
future date may be proportioned. God is not obliged 
to make all men equally perfect in the next world any 
more than in this ; and if their capacity be rendered lefs 
than that of an ordinary Chrijlian, a lower degree of 
. happinefs may fill it. However, we need not be ex¬ 

tremely felicitous about their ftate, much lefs call any 
ungrateful imputations on the Governor of the world 
for not having dealt fo bountifully with them as he has 
with ourfelves ; fince we know that Chrift died for the 
whole race of mankind; that every one will at length 
be • accepted according to that he has, and not accord¬ 
ing to that he has not; and that to whomfoever much 
a <) is given, of him (hall much be required’, (b). 

Scriptural Upon thefe principles, we can eafily explain all the 
expreffions p a ff a ges in the New Teftament concerning th t purpofe, 
explained. t ] le e l e ft] 0 n, the foreknowledge, and the predejiination of 
God. They relate to the defign of calling the Gen¬ 
tile world to the knowledge of the Meffias: This was 
kept fecret, though hints had been given of it by feve- 
ral of the prophets, fo that it was a myftery ; but it was 
revealed when the apoftles, in confequence of Chrift’s 
commiffion, to go and teach all nations, went about 
preaching the gofpel to the Gentiles. This was a 
ftumbling-block to the Jews, and it was the chief fub- 
jed of difpute betwixt them and the apoftles at the 


time when the Epiftles were written : fo that It was Predeftin*. 
neceffary for them to clear up this point very fully, and t ’ on - 
to mention it frequently. But in the beginning of ' 
Chriftianity there was no need of amufing men with 
high and unfearchable fpeculations concerning the de¬ 
crees of God; the apoftles therefore take up the point 
in difpute, the calling of the Gentiles in a general man¬ 
ner. They fhow, that Abraham at firft, and Ifaac and 
Jacob afterwards, were chofen by a diferiminating fa¬ 
vour, that they and their pofterity ftiould be in cove¬ 
nant with God ; but that, necerthelefs, it always was 
the intention of Providence to call in the Gentiles, 

-though it was not executed till thefe later times. 

With this key we can explain coherently the whole 
of St Paul’s difeourfes upon this fubjeft, without affert- 
ing antecedent and fpecial decrees as to particular per- 
fous. Things that happen under a permiffive and dired- 
ing Providence, may, by a largenefs of expreffion, be 
aferibed to the will and counfel of God; for a permiffive 
will is really a will, though it is not the agent or caufe 
of the effect. The hardening of Pharaoh's heart may be 
aferibed to God, though it is faid that his heart har¬ 
dened ilfelf, becaufe he took advantage of the refpites 
which God granted him from the plagues, to encou¬ 
rage himfelf to longer refiftance. Befides this, he w'as 
a cruel and bloody tyrant, and deferred fuch judgments 
for his other fins ; fo that he may be confidered as at that 
time under final condemnation, and only preferred frem 
the firft plagues, to afford a ftriking inftance of the 
avenging juftice of God. That this is the meaning of 
the paffage, appears extremely probable from the man¬ 
ner in which Exod. ix. 16. is rendered in the Vatican 
and Aldus’s edit, of the LXX. Inftead of faying, as in 
our tranflation, “ And in very deed for this caufe have 
I raifed thee up, for to fhow in thee my power, See.” 

God is reprefented in that verfion as faying, “ And in 
very deed for this caufe have I kept thee alive till now, 
for to fhow,” &c. Whom he will he hardenelh , is an ex¬ 
preffion that can only be applied to fuch perfons as 
this tyrant w»as. It is obvious that the words of our 
Saviour concerning thofe whom his Father had given 
him, are only meant of a difpenfation of Providence, 
and not of a decree; fince he adds, And I have lojl 
none of them except the fon of perdition : for it cannot be 
faid that Judas Ifcariot was in the decree, and yet 
was loft. And in the fame paffage in which God is faid 
to work in us loth to will and to do, we are required to 
work out our own falvation with fear and trembling. 

The word ordained to eternal life alfo fignifies fitted and 
difpofed to eternal life. The queftion, Who made thee 
to differ? (; Cor. iv. 7.) refers to thofe extraordinary 
gifts which, in different degrees and meafures, were be- 
ftow'ed upon the firft Chriftians, in which they were un- 
queftionably paffive. ^ 

If the decrees of God are not abfolute, neither c?.n Grace not 
his grace be fo efficacious as abfolutely and neceffarily irrefiftible. 
to determine our cOnduft, elfe why are we required 
not to gritve God’s fpirit ? W'hy is it faid, ye do always 
reffl the Holy Ghojl; as your fathers did, fo do ye ? How 

often 


(b) See Bifhop Law’s Gcnfderatlons 'bn the Theory of Religion, where this queftion is treated in a very mafterly 
manner. The work, though lefs known than it ought to be* has great merit, and of the author we have given a 
biographical fketch in our ninth volume. 
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Predcflina- often mould I have gathered you under my wings, and ye 
non. mould not ? What could I have done in my vineyard that 
has not been done in it ? Thefe expreffions indicate a 
power in us, by which we not only can, but often do, 
refill: the motions of grace. But if the determining 
efficacy of grace is not acknowledged, it will be much 
harder to believe that we are efficacioufly determined to 
fin. This fuppofition is fo contrary both to the holi- 
nefs of God, and to the whole ftyle of the facred wii- 
tings, that it is unnecelfary to accumulate proofs of it. 
0 Ifrael , thou hajl dejlroyed thyfef, hut in me is thy help : 
ye will not come unto me that ye may have life : Why will 
you die, 0 houfe of Ifrael ? 

The great- As for perfeverance, we may remark, that the ma- 
eft faint on ny promifes made in the facred feriptures to them 
earth may that overcome, that continue JledfaJl and faithful to the 


3 1 


fail, 


3 * 

All diffi¬ 
culties 
folved at 
the day of 
judgment. 


The weak fide of the Calviniffic doctrine eonfifts in Prakftiaa- 
the impoflibility of rectnciling the abfolute and uncon- tl0n 
ditional decree of reprobation with our ideas of the 
juftice and goodnefs of God. The weak Tide of the 
Arminian fcheme confiHs in the difficulty of account¬ 
ing for the ceitainty of the divine foreknowledge, upon 


Predial. 


death, do certainly iniinuate that a man may fall fr«m 
a good Hate. The words of the apoftle to the Hebrews 
are very clear and pointed : For it is impojfible for thofe 
' who were once enlightened, and have tafied of the heaven- 
' ly gift, and were made partakers of the Holy Ghofl, and 
have tajled the good word of God, and the powers of the 
worl l to cosiie, if they Jhallfall away, to renew them again 
unto repentance ( Heb. vi. 4.) It is alfo faid, The jujiJhall 
live by faith : but if he draw (c ) back, my foul Jhall have 
no pleafure in him, (Heb. x. 38.) and it is faid by the 
prophet, When the righteous turneth away from bis righ- 
teoufnefs and committeth iniquity, ail his righteoufnefs that 
he hath done Jhall not be mentioned; in his Jin that he hath 
finnedfall he die, (Ezek.viii. 24). Thefe paffages, with 
many others, give us every reafbn to believe that a 
good man may fall from a good Hate, as well as that a 
wicked man may turn from a bad one. 

We conclude the whole by obferving, that the on¬ 
ly difficulty which attends the queflion arifes from the 
myflerious, and apparently partial and unequal, courfe 
of the divine government in our prefent Hate ; but 
there is an important day approaching, when God will 
condefcend to remove thefe obfeurities, and to vindicate 
the ways of his providence to man. On that great day, 
we are well affured, that the queftion will be decided 
in our favour ; for we know that judgment will be gi¬ 
ven, not according to any abfolute decree, but, accord¬ 
ing to the deeds which we ourfelves fhall have freely 
done in the body, whether they have been good, or whe¬ 
ther they have been evil. 

Thus have we Hated, we hope with fairnefs and im¬ 
partiality, a fummary of the arguments on both fides of 
this long agitated quefli-on. We need hardly add, that 
it is a queftion involved in eonfiderable difficulties.— 
Milton, who was an eminent philofopher and divine, 
as well as the firH of poets, when he wifhed to exhibit 
the fallen angels tbemfelves as perplexed by queflions 
above their coniprehenfion, fet them to difpute about 
predeHination. 

They reafon’d high, of knowledge, will, and fate. 

Fixed fate, free-will, fore-knowledge abfolute ; 

And found no end, in wand’ring mazes loH. 

Paradife Lofl. 
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The weak 

the fuppofition of a contingency of events, or an abfo- 
lute freedom of will in man. 4 * > ' ' 

To elude the former of thefe difficulties, fome of the 
late writers upon philol'ophical neceffity, and Dr Priefl- 
ly is among the number, have given up the doftrine of 
reprobat on, and afferted, that this world is only a Hate 
of preparation for another, in which all men, of every 
defeription and chaiafter, lhall attain to final and ever- 
lafiing happinefs, when God Jliall be all, and in all .— 

On the other fide, fome of the fupporters of free agen¬ 
cy, and Montefquieu * is among the number, have *L e ttrc$ 
been difpofed to deny the divine attribute of• prefei-Per£ 
ence. 

Whatever may be thought of the practical tendency 
of the two opinions, there is one remark which we think 
ourfelves bound in jufiice to make, although it ap¬ 
pears to us to be fomewhat fingular. It is this, that 
from the earliefi ages down to our own days, if we con- 
fider the character of the ancient Stoics, thejewilh Ef- 
fenes, the modern Calvinifis, and Janfenifls, when com¬ 
pared with that of their antagonifls the Epicureans, the 
Saddueees, Arminians, and the Jefuits, we fhall find that 
they have excelled in no fmall degree in the practice of 
the mofi rigid and refpeftable virtues, and have been the- 
highefi honour of their own ages, and the befi models 
for imitation to every age fucceeding. At the fame time, 
it mufi be confeffed, that their virtues have in general 
been rendered unamiable by a tinge of gloomy and fe- 
vere aufierity. 

So far as the fpeculative foundation of their princi¬ 
ples is confidered, however, neither party feems liable to 
cenfure in a moral point of view. Each of them withes 
tofupport, though in a different manner from the other,, 
the honour of the divine character. The Calviniffs be¬ 
gin their argument with the notion of infinite perfec¬ 
tion, independency, and abfolute fovereignty, and thence 
deduce their opinions ; making every difficulty yield to 
thefe firH and leading ideas- Their opponents are Mutual 
more jealous of the refpeft due to the divine attributes forbear- 
of juHice, truth, holinefs, and mercy, and deduce their allce re- 
fentiments from the idea which, they have formed of c ° mme “ 4 ir 
thefe. Each party lays down general maxims that are 
admitted by the other, and both argue plaufibly from 
their firft principles. Dr Burnet, whom we have 
here followed very clofely, juHly obferves f, that 4 Expnft- 
“ thefe are great grounds for mutual charity and for- tion of tha 
bearance.’ 1 39 article** 

PREDETERMINATION, in philofophy. and the¬ 
ology, is that concurrence of God which makes men aft, 
and determines them in all their aftions, both good and 
evil, and is called by the fchoolmen phyfcal predetermi¬ 
nation or premotion. See Metaphysics, Part III. Chap., 
v. and Predestination. 

PREDIAL slaves. Ses Predial-Si-sirEs... 

Pre - 


(c) In our tranflation we read, “ If any man draw back,” &c. &c; ; but the words any man are not in the original 
a.nd if they do do not make nonfenfs of the text, they mull at lead, be acknowledged to obfeure its meaning.. 
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• -Predial PteotAi-TUhes, are thofe that are paid of things 

II „ arifing and growing from the ground only; as corn* 
1>ree *. ft * hay, fruit, &c. 

PREDlCABLEj among logicians, denotes a ge¬ 
neral quality ■which may be predicated,. or afferted of 
feveral things: thus animal is predicable of mankind, 
beads, birds, hikes, &c. 

PREDICAMENT, among logicians, the fame with 
category. SccCategory and Philosophy. 

PREDICATE, in logic, that which, in a propo¬ 
rtion,. is affirmed or denied of the fubjedt. In tliefe 
jrropofitions, fmw is white,: ink is not white % whitenefs 
is the predicate' which is affirmed of fnow, and denied 
•of ink. 

PRE-EMPTION, a privilege anciently allowed the 
■king's purveyor, of having the choice and firft buying 
of corn and other provifions for tbe king’s houfe; but 
-takm away by the ftatute 19 Car. II. 

PREENING, in natural hiftory, the aftion of birds 
-cleaning, corripofmg, .and dreffing their -feathers, to en¬ 
able them to.glide more eafily through the air. For this 
purpofe they have two peculiar, glands on their rump, 
which fecrete an uridhious matter into a bag that is per¬ 
forated, out of which the bird occafionally draws it with 
its bill. 

PRE-EXISTENCE, a priority of being, or the 
being of one: thing before another. , Thus .a caufe, if 
not in time, is yet in, (nature pre-eidftanf to its effedh 
ThePeri ' Thus God-is pre-ex: ft eut to the univerfe. Thus a hu- 
patetics " scaan father :is pre-eriftent toiiis fon. The Peripate- 
rnairtaiDed tics, though they maintained the eternity of the world, 
thecternity .were like wife dogmatical m their-opinion, that the uni- 
•f the jverfe -was formed, adbuatsd, and governed,: by a fove- 
wuild, .reign..intelligence.: See ArifiotU on the Soul, and our 
articles Creation and Earth. See alihtbe Phitofo- 
■pkical Effdys i of Dr Ifttac 'J¥atts,ftn$: the Prineiples of 
rtaiutnlla.ndwe.'oeale.i, Religion ,• fey:the:iCheyali er Raimfey, 
where the. fubjedt ..of .the world’s etetmrty is dtfcftffed. 
.Mr .'Marne’s fpeculationsraldh, bn.-thjsabftrafe.and ardu- 

• ousfubjebft.had.a greater itmdency todifllpate its gloom 
-than that phifofopher hrmfelf could imagine. 

jpre-e»ift- • Hie pre-exiftenee of the -human foul to its cprpo- 
ence. of the. real vehicle had been, from time-immemorial a prevail- 
foul 1 aught opinion ’among the Afiatic fages, and from ahem 
by.Afutk ^as’ p^haps 'transferred by Pythagoras to tire philo- 
ifophy-jof the Greeks; hut his.ruetempfychofis, dr tranf- 
imigratadn u£ fouls., is.tdo trivial either to be feribnfly 
aprapoifcd or refuted.: Neverthelefs,from the fentunents 
of Socrates concerning the’ immortality of the foul, de- 
'.Rvered in his daft rntefview, with his friends, it rs ob¬ 
vious that the tenet of pr.e-.exifience was., a dodtrine of 
the Platonic fohool. sJf at any period of life, faythefe 
philofophers, you ffiould examine a boy, of how many' 

■ ■ideas,, of wffiat a'tnifober of principles, of what an ex- 
,-tent of knowledge, will you find him poffeffed : theft 

-without doubt could neither be felf-derived nor re- 

• bendy acquired’. With what avidity and promptitude 
. does life attain the.knowledge of arts and fcicnces, which 

appear entirely new to him !. tliefe rapid and fuccets- 
ful advances in knowledge can only he the effedb of 

■ reniinifcence, or of a fainter and more indiftindt fpe- 
cies of recolledlion. But in all the other operations of 

arguments memory/"we fin'd'TetrofpedlTve impreffions attending 
for pre-exr every cbjedfior idea which emerges to her view. ;tior does 

ifteuce r«- fj je ever fosgefl any thoiurlu, word, or adtiou,. witliout 
futed. £,a 
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informing us, in a manner equally clear ,apd evident, Pre-esift* 
that thole impreffions have been made upon our fenfes, enc?- 
mind, or intelledh, cn fome former occafion. Whoever 
contemplates her pregrefs, will eafdy djfcover, that af- 
fociation is her mod faithful and efficacious auxiliary ; 
and that by. joining 'impreffion with impreffion, idea 
with-idea, circumftance w ith circumftance, in the Or¬ 
der of time, of place, of ilmilarity or diffimilarity, fhe 
is capacitated to accumulate her treafures and enlarge 
her province even to an indefinite extent*• Put when 
intuitive principles, or dimple conclufions, are elicited, 
from the puerile underflanding by a train of eafy que- 
ftions properly arranged, where is the retrofpedlive aft 
.of memory, by which' the boy recognifes thofe trulls as 
having formerly been perceived in his mind ? Where are 
the crowds of concomitant, antecedent, or fubfequent 
ideas, with which thofe recolleftions ought naturally 
to have been attended ? In a word, where is the ftnfe 
, of perfonal identity, which feems abfolutely infeparable 
from every act of memory ? This' hypothefis, there- 

■ fore, will not fupport pre-exiftence. After the Chri- 
ftian religion had been confiderably difFufed, and warm- 

• ly combated by its.philofophical antagonifts, the Untie 

- dodtrine was refomed and taught at Alexandria, by 4 
Platonic profelytes, not only as a topic conftituent of Pre exift- 
their matter’s philofophy, but as an anfwer to thofe 
. formidable objeftians which bad been deduced from ^ 

■ the dodtrine of original fin, and from the vices which u ift s , 
ftain, and from the calamities which difturb, human 
life,: hence they ftrenuoufly afferted', that all the hu¬ 
man race were either introduced to being prior to 
Adam, or pte-exiftent in his perfon; that they were 
not, therefore, reprefented by our firft parents, but .ac¬ 
tually concurred in their crime, and participated their 

. ruin. 

The followers of Origen, and fuch as entertained the 
notion of Pre-adamites might argue from.the doc-’* Se'ePrN' 
trine of pre-exiftence with fome degree of pjaufibilky, adamites. 
For the human beings introduced by them to the theatre S ' 
of probation had already attained the capacity o.r dig- 
nity of mural agents *. as their crime therefore was vo- 
luntary, their punifhment might he juft. But thofe who f m f 
believe the whole human race created in Adam to be 
only pre exiftent in their germs' or ftamina, were even 
deprived of this mjferable fubterfuge.; for in thefe ho¬ 
munculi we can neither fuppqfe the moral, nor rational 
.,conilitutiou unfolded. Since, .therefore, their degene¬ 
racy was not fponta-neous, neither could their fuffer- 
ings be equitable. Should, it b.e /faid that the evil of 
.original fin was penal,, as it extended to our'fjrft pa¬ 
rents alone, and merely confequential as felt by thejr 
ppfterity, it will be admitted that the diftinction be¬ 
tween penal and confequential.. evil may be intelligible 
; in human affairs/ where other laws, affortments, and 
combinations than thofe which are (imply and purely 
moral, take place. But .that a moral.government, at oipe 
of themoft cardinal f.ei iods of'its r .h’fiunniftration,‘fhould 
admit gratuitous-or confequential evil, feems to us ir- 
reconciioable with tbe attributes and conduff ‘of a wife 
--and juft legiflator. Confequential evil, taken as fuch, 
is mifery fuftained without demerit; .and cannot refult 
from .the procedure of wifdom, benignity, and juftice f 

* but mull flow" from neceffity, from ignorance, from 
. cruelty,- or from caprice, as its obly ppffible- fotirces. 

But even upon .the.iuppofition of thofe who pretend 

that 
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Freexift- that man was mature in all his faculties before the 
(1 commiffion of original fin, the objeftions againft it will 
enre Hill rema n in full force : for it is admitted by all except 
Prcfegt. t j ie g am ; in fage, that the confcioufnefs of perional iden- 
v tity winch was felt in the pre-exiftence, is obliterated in a 
fubfcquent ttate of being. 

Now it may be demanded, whether agents thus refuf- 
citated tor punilhment have not the fame right to mur¬ 
mur and complain as if they had been perfedlly innocent, 
and only created lor that dreadful cataftrophe ? It is 
upon this principle alone that the effedts of punilhment 
can be either exemplary or difciplinary ; for how is it 
poflible, that the punilhment of beings unconfdous of a 
crime Ihould ever be reconciled either to the juftice or 
beneficence of that intention with which their bufferings 
are inflidted ? Or how can others be fuppofed to become 
wife and virtuous by the example of thofe who are nei- 
their acquainted with the origin nor the tendency of 
their miferies, but have every reafon to think themfelves 
afflided merely for the lake of afflicting ? To us it 
feems clear, that the nature and rationale of original fin 
lie infcrutably retired in the bofom of Providence; nor 
can we, without unpardonable prcfumption and arro¬ 
gance, form the mod fimple conclufion, or attempt the 
minuteil difcovery, either different from or extraneous 
to the clear and obvious fenfe of revelation. Thisfenfe 
indeed may with propriety be extraded from the whole, 
or from one paffage collated with another; but inde¬ 
pendent of it, as reafon has no premiffes, fhe can form 
no dedudions. The boldnefs and temerity of philofo- 
phy, not fatisfied with contemplating pre-exiffence as 
merely relative to human nature, has dared to try how 
far it was compatible with the glorious and omni- 
fcient God. The Arians, who allowed the fubor- 
dinate divinity of our Saviour, believed him pre-exiftent 
to all time, and before all worlds ; but the Socinians, 
who efteemed his nature as well as his perfon merely 
human, infilled, that before his incarnation he was only 
pre-exiftent in the divine idea, not in nature or perfon. 
But when it is confidered, that children do not begin 
to deduce inltrudions from nature and experience, at a 
period fo late as we are apt to imagine ; when it is ad¬ 
mitted, that their progress, though infenfible, may be 
much more rapid than we apprehend; when the op¬ 
portunities of fenfe, the ardour, of curiolity, the avidity 
of memory, and the adlivity of underllanding, are re¬ 
marked—we need not have recourfe to a pre-exiftent 
ft ate for our account of the knowledge which young- 
minds difcover. It may likewife be added, that moral 
agents can only be improved and cultivated by moral 
diicipline. Such effedts therefore of any Hate, whether 
happy or miferable, as are merely mechanical, may be 
noxious or ialutary to the patient, but can never enter 
into any moral economy as parts of its own adminiftra- 
tion. Pre exigence, therefore, in this view of it, whether 
rewarded or punilhed, without the continued impreffion 
of perfonal identity, affords no folutionof original fin. 

PREFACE, iomething intrtdudlory to a book, to 
inform the reaJer ol the defign, method, &c. obferved 
therein, and generally whatever is neceffary to the un- 
derita. ding of a book. 

PREFECT, in ancient Rome, one of the chief ma- 
giftrates who governed in the abfence of the kings, con- 
fuls, and emperors. 

'I his power was greateft under the emperors. His 
chief care was the government of the city, taking cog- 
Vol. XV. " " 


nizance of all crimes committed therein and within ice Piefol 
miles. He judged capitally and finally, and even pre- U . 
fided in the fenate. He had the fuperintei dance of the 1 re 
provifions building, and navigation. 

The prefedt of modern Rome differs little from the an¬ 
cient prefM-.is, his authority only extending to 40 miles 
round the city. 

Prefect of the Pratorium, the leader of the pretorfaft 
bands deftined for the emperor’s guards conlifting, ac¬ 
cording to Dion, of 10,000 men. This officer, accord¬ 
ing to Suetonius, was inllituted by Auguftus, and ufual- 
ly taken from among the knights. 

By the favour of the emperors his power grew very 
confiderable ; to reduce which, Conftantine divided the 
prefedlure of the prxtorium into four prefedtures, and 
each of thefe again he fubdivided into civil and military 
departments, though the name was only referved to him 
k who was invefted with the civil authority, and that of 
comes belli given him who commanded the cohorts. 

PREGADI, in hillory, a denomination given to the 
fenate of Venice, in which refides the whole authority 
of the republic. At its firft inflitution it was compo- 
fed of 60 fenators, to whom 60 more have been added. 

See V en ICE. 

PREGNANCY, the Hate of a woman who has con¬ 
ceived, or is with child. See Midwifery. 

PREHNITE, a ftone fo named by Mr Werner, in- 
fpedtor of the mines of Freyburg, brought by Colonel 
Prehn from the Cape of Good Hope. In the firft vo¬ 
lume of Chemical Annals there is a chemical analyfis of 
this ftone extracted from the Ada Nature Curioforum, 
Berlin, tom. viii. p. 211. an. 1788, part 2. by Klap¬ 
roth; from which it appears, that 100 parts of preh- 


nite contain Alice 

431 grains. 

Alumine 

3 °t 

Dime 

i8f 

Oxyd of iron 

5 * 

Water and air 

I h 


Total - 100 


Colonel Prehn gave it the name of emerald, and Mr 
Bruckmann adopted that denomination, but changed his 
opinion on confidering that it had neither the hardnefi, 
the bright green colour, nor the property of cryftalli- 
zing in hexagonal prilms like the emerald. The Dutch 
dealers call it chryfoprafus of the Cape; but chryfopra- 
fus is nothing but quartz tinged green by the oxyd of 
nickel. Profeffor Haquet, in the 4th volume of the 
Berlin Tranfadtions, has named it cryjlallized profits . 
In the 8th volume, however, Mr Bruckmann confidtrs 
it as a cryftallized felt fpar. Mr Sage calls it chrvfoliU. 
Mr Rome de l’lfle claffes it among the fchoerls- To this 
claffification Mr Klaproth objedts, and is rather difpofed 
with Mr Werner to confider it as a zeolite ; on the whole, 
he thinks it may be conveniently ranked between zeo¬ 
lite and fchoerl. Mr Haflenfratz publilhed in the Jour¬ 
nal de Phyftque for February 1788 an analyfis of the 
fame ftone, under the title of Pierre Silic-, ca'coirs, au- 
minevfe, £ 5 V. &c. de coulsur verte, isfe. And according 
to his refults, which are fomewhat different from thofe 
of Mr Klaproth, and obtained by a different procefs, it 
contains, ftlice 50, lime 23.4, alumine 20.4, oxyd of 
iron 4.9. water 0.9, magnefia 0.5= too. The fpeciiic 
gravity of this ftone, according to the experiments of 
Mr Briffon, is 2.9423. The difledtion of. its cryftals, 
made by Abbe Haiiy and Mr Haflenfratz, diicovered 
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prejudice, one angle of 60 degrees, as in fchoerls; but it has hi- not felf-evident, he cannot demonftrate, he admits them Prejudice. 
*' therto been impoflible to determine tire others. The not by prejudice, but upon teftimony, which has been 
Abbe Haiiy has convinced himfelf, that it bears no re- elfewhere ffiown to be a fufficient foundation for human 
femblance to zeolite in its cryftals. This ftone fcratches belief (fee Metaphysics, n° 138.) The objection is 
j glafs, and is itfelf fcratched by rock cryftal. plaufible, but it is not folid; for teftimony commands 

Definition. PREJUDICE, or Prejudgment, from prm zndjudi- belief only concerning events which, falling under the 
chim, means a judgment formed beforehand, without ex- cognizance of the fenles, preclude all poflibility of mif- 

amination; the prepofition prut expreffing an anticipa- take; whereas abftradt propoiitions, not felf-evident, 

tion, notfo much of time as of knowledge and due atten- can be proved true only by a procefs of reafsning or by 

tion: thence the fchoolmen have called it anticipation and a a feries of experiments; and in conducing both thefe, 

1 preconceived opinion. the moft, vigorous mind is liable to miftake. When Sir 

'Origin of Prejudice arifes from the affociating principle, which Ifaac Newton told the world that it was the fall of an 
prejudice, we have explained at large in another article (fee Me- apple which firft fuggefted to him the general law of 
taphysics, Part I. chap. 5.), and it is a weaknefs gravitation, he bore teftimony f to a faff concerning 
from which no human mind can be wholly free. Some which he could not be miftaken; and we receive his 
are indeed much more than others under its influence ; teftimony for the reafons affigned in the article referred 
but there is no man who does not occafionally a£t upon to. When he lays down the method of obtaining the 
principles, the propriety of which he never inveftigated; fluxion or momentum of the redlangle or produd of two 
or who does not hold fpeculative opinions, into the indeterminate quantities, which is the main point in his 
truth of which he never ferioufly inquired. Our pa- dodrine of fluxions, he labours to eftabliih that method on 
rents and tutors, yea our very nurfes, determine amul- the bafts of demonftration; and whoever makes ufe of it 
titude of our fentiments : our friends, our neighbours, in practice, without underftanding that demonftration, re- 
the cuftom of the country where we dwell, and the efta- ceives the whole dodrine of the modern geometrical ana- 
blifhed opinions of mankind, form our belief; the great, lyfis, not as a matter of fail upon the credit of Sir Ifaac’s 
the pious, the learned, and the ancient, the king, the teftimony, but as a fyftem of abftrad truth on the credit of 
prieft, and the philofopher, are characters of mighty, his underjlanding: in other words, he is a fluxionift by /re- 
efficacy to perfuade us to regulate our condud by their judice. 

practice, and to receive as truth whatever they may In vain will it be faid, that in mathematical demon- 
didate. ftration there is no room for miftake; and that there- 

j The cafe cannot indeed be otherwife. The occa- fore the man who implicitly adopts the method of 
fions of ading are fo frequent, and the principles of ac- fluxions may be confidered as relying upon the veracity 
tion are fo various, that were a man to inveftigate accu- of its author, who had no inducement to deceive him, 
rately the value of every Angle motive which prefents and whofe comprehenfion was confefledly greater than, 
itfelf to his mind, and to balance them fairly againft his. In fluxionary mathematics, which treat of matters 
each other, the tim.e of ading would in moft inftances of which it is extremely difficult, if not impoflible, to- 
pafs away long before he could determine what ought have adequate and fteady conceptions, the moft compre- 
to be done ; and life would be wafted in ufelefs fpecula- henftve mind is liable to miftake: and it is well known 
tion. The great laws of religion and morality, which that the celebrated biffiop of Cloyne wrote his Analyfi 
ought to be the general and leading principles of adion, to prove that the incomparable author of the method of 
no man of fcience will take upon truft ; but in the fluxions had committed two mijlahs in his fundamental 
courfe of a bufy life a tboufand circumftances will oc- propofition, which balancing one another, produced a 
cur in which we inuft ad with fuch rapidity, that, after true conclufton by falfe reafoning. One or other of 
being fatisfied of the lawfulnefs of what we are about thefe great men, of whom the leaft was an eminent ma- 
to do, we muft, for the prudence of it, confide entirely thematician, muft have been bewildered in his reafoning, 
in the general cuftoms of our country, or in the pradice and have fallen into error; and therefore whoever fol- 
of other individuals placed in circumftances fimilar to lows either of them implicitly without perceiving the 
ours. In all fuch cafes, though we may ad properly, error of the other, is unqueftionably under the influence 
we ad from prejudice. of prejudice. This is the cafe with the writer of the 

Its extin- But R> e dominion of prejudice is not confined to the prefent article. He perceives not the error of Biffiop 
five domi- adions of the man of bufinefs : it extends over the fpe- Berkeley's reafoning, and yet he admits the dodrine of 
Bion. culations of the philofopher himfelf, one half of whofe fluxions on the authority of Sir Ifaac’s demonftration. 

knowledge refts upon no other foundation. All hu- That demonftration, however, he pretends not to under¬ 
man fciences are related to each other (fee Philo- ftand ; and therefore he admits the dodrine through pre- 
sophy, n° 2 ), and there is hardly one of them in judice. 4 

which a man can become eminent unlefs he has fome We have made thefe obfeivations to point out the Impoflible 
general acquaintance with the whole circle ; but no man abfurdity of the faffiionable cry againft the harbouring toeradicate 
could ever yet inveftigate for himfelf all thofe propofi- of any prejudices. To eradicate all prejudices from a !’ P re j udl - 
tions which conftitute the circle of the fciences, or even the human mind is impoflible ; and if it were poffible, it 
comprehend the evidence upon which they reft, though would be very unwife: for we fee that prejudice may 
he admits them perhaps as truths uncontrovertible. He exift on the fide of truth as well as on that of falfehood ; 
muft therefore receive many of them upon the autho- and that principles profeffed and believed by any indi- 
rity of others, or, which is the fame thing, admit them vidual may be ufeful and true, though he was brought 
b y prejudice. to them not by a train of fair and candid reafoning, 

To this reafoning it may be objected, that when a but through the medium of prepoffeffion or authority., 
man admits as true abftradt propoiitions, which, though Indeed fuch is our nature, and fuch are the laws of af- 
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fociation, that many of our beft principles, and our ob- being corrupted by luxury, they return, the one to his Prejudice ., 
ligation to perform many of the moft amiable of our hop-gardens, and the other to his mountains. Were 
duties in common life, mull evidently be acquired in this prejudice, for fuch it furdy is, wholly eradicated 
this way. From endearing affociations, and authorita- from the human mind, it is obvious that large trasfts of 
live inftruftion, we acquire a knowledge of our duty to country which are now full of inhabitants would be to- 
our parents, and a facility in performing it, together tally deferted ; and that the hungry barbarians, to make 
with the firft principles of religion, without a Angle ef- room for themfelves, would exterminate the proprietors 
fort of our own reafon. Even when reafon has begun of more favourable climes. From an affedtion to our 
to affert its power, and {hows us the propriety of fuch friends and to our country, we naturally contradt an af- 
duties, we are wonderfully aflifted in performing them fedtion for that mode of government under which we 
by the amiable prejudices which we had before acquired, live; and unlefs it be particularly oppressive to our- 
and which now appear to be natural to us. He who felves or any order of citizens, we come as naturally to 
has never had the advantage of fuch affociations, and prefer it to all other modes, whether it deferve that pre- 
who acquires a knowledge of the duties fuggefted by ference or not.. This no doubt is prejudice, but it is a 
them after he has come to years of diferetion, and beneficial prejudice ; for were the multitude, who arc 
chiefly by the efforts of his own reafon, will feldom, wholly incapable of eftimating the excellencies and de- 
ceeteris paribus, perform thofe duties with an energy and fedts of the various modes of government, to become 
delight equal to that of the perfon who has. This re- diffatisfied with their own, and rife in a mafs to change 
mark appears to be confirmed by experience; for it is it for the better, the moft horrible confequences might 
often found, that the children of the great, who have juftlybe dreaded. Of this truth the prefent ftate of 
been given out to nurfe in their infancy, and who have Europe affords too melancholy and convincing a proof, 
feldom been in the company of their parents till their The man therefore who, under the pretence of enlight- 
reafoning faculties have been far advanced, are much ening the public mind and extirpating prejudices, paints 
lefs dutiful and affedtionate than thofe in the middle or to the illiterate vulgar, in aggravated colours, the abui'e 
lower ftations of life, who have fcarcely ever been out of that government which has hitherto protedted them 
of their parents company. from the ferocity of each other, is one of the greateft 

Would it then be wife, even if it were pradticable, to criminals if his views be felfifti, and one of the word 
diffolve all thofe affociations which tend fo powerfully reafoners if they be difinterefted, that human imagi- 
to increafe the mutual affedtions of parents and chil- nation can eaftly conceive. 7 

dren ? We cannot think that it would ; as we believe it With the felfifh patriot we have at prefent no con- Danger of 
might be eaftly fliown that public fpirit fprings out of cern: but we may with propriety afk the difinterefted 
private affedtion. Plato indeed held an opinion very lover of truth, whether he thinks it poffible, that in a-remove* * 
different from ours ; for in order to extend that affec- large community, of which nine-tenths of the members them, 
tion which is ufually lavifhed at home to the whole are neceffarily incapable of taking comprehenftve views 
ftate, he propofed that children fhould be educated at of things, or feeling the force of political reafonings, any 
the public expence, and never be permitted to know form of government can be acceptable to the people at 
the authors of their being. But this is only one of large, which does not gain their affedtions through the 
the many vifionary prejedts of that great man, of which medium of prejudice ? It has been fhown by Mr Hume 
daily experience ftiows the abfurdity. In modern times, with great ftrength of argument, that government is 
we are certain that lefs dependence is to be had upon founded on opinion, which is of two kinds, viz. opinion 
the patriotijm of the man who, for the love which he of intereft, and opinion of right. By opinion of intereft, 
pretends to his country, can overlook or forget his own he underftands the fenfe of the general advantage 
partial connedtions in it, than on him who, at the fame which is reaped from government, together with the 
time that he wifhes his country well, is feelingly alive perfuafton that the particular government which is 
to all the endearments of kindred affedtion. eftablilhed is equally advantageous with any other that 

Such affedtion may be called partial, and very pro- could eaftly be fettled. The opinion entertained of the 
bably has its foundation in that which is the fource of right of any government is always founded in its anti- 
all our prejudices ; but if it be properly trained in early quity ; and hence arifes the paftionate regard which 
life, it will gradually extend from our neareft rcla- under ancient monarchies the people have for the true 
tions to the perfons with whom we aflbeiate, and to heir of their royal family. Thefe opinions, as held by 
the place which not only gave us birth, but alfo fur- the philofopher converfant with the hiftory of nations, 
nifhed our youthful and moft innocent enjoyments. It are founded upon reafoning more or lefs conclufive; but 
is thus that the amor pat rise is generated (fee Passion it is obvious, that in the minds of the multitude they 
and Patriotism), which in minds unfeduced by falfe can have no other foundation than prejudice. An illi- 
principles is exceedingly ftrong; and though a partial af- terate clown or mechanic does not fee ho<w one form of 
fedtion, is of the moft general utility. It is this pre- government promotes the general intereft more than 
judice which reconciles the Laplander to his freezing another ; but he may believe that it does, upon no other 
fnows, and the African to his burning fun ; which at- evidence than the declamation of a demagogue, who, for 
taches the native of the Highlands or of Wales, as much felfifti purpofes, contrives to flatter his pride. The fame 
to his mountains and rocks, as the apparently happier is the cafe with refpedt to the rights of hereditary monar- 
inhabitant of the fouthern counties of England is to chy. The anatomift finds nothing more in the greateft 
the more fertile and delightful fpot where he drew his monarch than the meaneft peafant, and the moralift 
fir ft breath. And we find in fadt, that when a native may perhaps frequently find lefs; but the true philofopher 
of Kent and a Scotch Highlander have in fome diftant acknowledges his right to the fovereignty: and though he 
corner of the world gained a competent fortune without be weakjn underftanding, or infirm in years,- would, for 
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the fake of public peace and the {lability of govern¬ 
ment, maintain him in his throne againft every compe¬ 
titor of the moil {hining talents. The vulgar, however, 
who would adt with this philofopher, are influenced by 
no fuch views, but merely by their prejudices in favour 
of birth and family; and therefore it is ridiculous to 
think of changing the public mind with refpedt to any 
form of government by pure reafoning. In France a 
total change in the minds of the people has indeed been 
effeded, and from the molt violent prejudices in favour 
of royalty, they have now become more violently preju¬ 
diced in favour of republicanifm. Bad as their govern¬ 
ment unqueftionably was, the change that has now taken 
place is not the effedt of calm reafoning and accurate in¬ 
quiry (for of that the bulk of mankind appears to be in¬ 
capable ), nor are their prejudices lefs violent than they 
were before. They are changed indeed; but no one will 
deny that prejudice, and that of the mod violent kind, 
leads them on at prefent j nor can any one aflert that 
their new prejudices have rendered them more happy, 
or their country more flourifliing, than their former 
ones, which made them cry Vive lc Roi under the 
tyrannic government of Louis XIV. 

The influence of prejudice is not more powerful in 
fixing the political opinions of men, than in didtating 
their religious creed. Every child of a religious father 
receives his faith by inheritance long before he be capa¬ 
ble of judging whether it be agreeable or difagreeable to 
the word of God and the light of reafon. This experi¬ 
ence {hows to be the fadt; and found philofophy declares 
that it cannot be otherwife. Parents are appointed to 
judge for their children in their younger years, and to 
inftrudt them in what they fhould believe, and what 
they fhould pradtife in the civil and religious life. This 
is a didlate of nature, and doubtlefs would have been 
fo in a ftate of perfect innocence. It is impoflible that 
children fhould be capable of judging for themfelves be¬ 
fore their minds are furniflied with a competent number 
of ideas, and before they are acquainted with any prin¬ 
ciples and rules of juft reafoning; and therefore they can 
do nothing better than run to their parents, and re¬ 
ceive their diredtions what they {hould believe and 
what they fhould pradlife. 

This mode of tutoring the infant mind, and giving 
to our inftrudtions the force of prejudice,’ before reafon 
can operate with much effedt, will, we know, be high¬ 
ly difpleafing to many who challenge to themfelves alone 
the epithet of liberal. With them it will be cramping 
the genius and perverting the judgment: but we cannot 
help thinking that fuch an objedtion, if it {hould be 
made, would be the offspring of ignorance ; for it re¬ 
quires but very little knowledge of human nature to be 
able to fee, that if children be not reftrained by authority, 
and if we do not infinuate a love of good principles in¬ 
to their minds, bad ones will infinuate themfelves, and 
a little time will give them the force of inveterate preju¬ 
dice, which all the future efforts of reafon and philofo- 
phy will find it difficult to eradicate. The idea of keep¬ 
ing a child ignorant of the being cf a God, and the 
srrand duties of morality and religion, till he {hall come 
to years of difcretion, and then allowing him to reafon 
them out for himfelf, is an abfurd chimera: it is an ex¬ 
periment which never has been tried, which to us it ap¬ 
pears impoflible to try, and which, if it could be tried, 
could not poffibly produce any good effeft. For fup- 


pofe we had a youth juft arrived at years of difcretion, Prejudice, 
totally ignorant of all thefe things, and unbiafled to ' v ~—' 

any fyftem of opinions, or rather pofleflcd of no opi¬ 
nions at all—it would, in the firft place, we fufpect, be 
abfolutely neceffary to diredt his thoughts into a par¬ 
ticular train, and for fome perfon to lead him on 
from one idea to another, till he fhould arrive at fome 
conclufion: but in all this there is the influence of 
authority, affociation, and of prejudice. 9 

It being therefore abfolutely neceflary that fentiments Origin of 
of religion be inftilled into the minds of children before bigotry, 
they be capable of difcovering by the ufe of their reafon 
whether thofe fentiments be juft or not, it need not 
excite wonder, nor is it any refledtion upon religion, 
that molt men adhere with bigotry to the creed, of 
their fathers, and fupport that creed by arguments 
which could carry convidtion to no minds but their 
own. The love and veneration which they bear to the 
memory of thofe from whom they imbibed their ear- 
lieft opinions, do not permit them to perceive either the 
falfehood of thofe opinions, or their little importance, 
fuppofing them true. Hence the many frivolous dif- 
putes which have been carried on amongft Chriftians ; 
and hence the zeal with which fome of them maintain 
tenets which are at once contrary to fcripture, to reafon, 
and to common fenfe. A due refledtion, however, on 
the fource of all prejudices ought to moderate this zeal; 
for no man is wholly free from that bias which he 
is fo ready to condemn in others : and indeed a man 
totally free from prejudice, would be a more unhappy be¬ 
ing than the mod violent bigot on earth. In fcience, he 
would admit nothing which he could not himfelf de- 
monftrate; in bufmefs, he would be perpetually at a 
ftand for want of motives to influence his condudt: he 
could have no attachment to a particular country ; and 
therefore muft be without patriotifm, and without the 
folaces of friendfhip; and his religion, we are afraid, 
would be cold andlifelefs. 10 

What, it will be faid, are the authors of a work Anobjet- 
which profefies to enlighten the public mind by laying tion an- 
before it a general view of fcience and literature, become fwered, 
at laft the advocates of prejudice, which is the lane of 
fcience, and the prop of fuperjlition ? No, we are advo¬ 
cates for no prejudice which is either inimical to fcience 
or friendly to abfurdity ; but we do not think that the 
moralift would aft wifely who {hould defert his proper 
bufmefs to make himfelf mafter of the higher mathema¬ 
tics, merely that he might not be obliged to truft occa- 
fionally to the demcnftrations of others. The writer of 
this article is not {killed in trade ; but it is not his opi¬ 
nion that the merchant would ioon grow rich, who 
{hould never make a bargain till he had previoufly cal- 
culated with mathematical exaftnefs all the probabili¬ 
ties of his gain or lofs. That to diflolve all the affiocia- 
lions which are the fource of partial attachments of 
kindred, affehiion, and private friendfhip, would tend to 
promote the public happinefs, we cannot poffibly believe. 

And whether or not the experience of the prefent day 
confirms Mr Hume’s opinion, that far from endeavour¬ 
ing to extirpate the people’s prejudices in favour of birth 
and family, we fhould cherifh fuch fentiments, as being 
abfolutely requifile to prefer >e a due fubordination in fo- 
ciety, we pretend not to determine; but that men fhould 
be better Chriftians if they were to rece ive no religious 
inftruftion till they fhould be able by their own reafon 
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, to judge of its truth, daily obfervation does not warrant powers ; perhaps it may be very hard to convince thefe Prejudice, 

us to conclude ; for we fee thofe who have feldom heard perfons by arguments, and conflrain them to yield up ' v ' 

of God when children, “ live without him in the world” thofe fancies. Well then, let the one believe his uni- 
when they are men. verfal foul, and the other go on with his notion of fuh- 

Pernicious prejudices we have traced to their fource Jlantial forms, and at the fame time teach them how by 

elfewhere, and fhown how they may be belt prevented certain original laws of motion, and the various fizes, 

by proper attention in the education of children. See fhapes, and fituations of the parts of matter, allow- 

Metaphvsics, n** 98). We fhall only add here, that ing a continued divine concourfe in and with all, the 
the earlier fuch attention is paid, the more effectual it feveral appearances in nature may be folved, and the 
will be found; and that it is much eafier to keep pre- variety of effefts produced, according to the corpufcu- 
judices out of the mind than to remove them after lar philofophy, improved by Defcartes, Mr Boyle, andi’/r 
they have been admitted. This however muft be fome- Ifaac Newton ; and when they have attained a degree 
times attempted ; and where prejudices are ftrong, ft- of Ikill in this fcience, they will fee thefe airy notions 
veral methods have been recommended for rendering the of theirs, thefe imaginary powers, to be fo ufelefs and 
attempt fuccefsful. The following are taken moPdy from unneccftary, that they will drop them of their own ac- 
Dr Watts’s improvement of the mind. cord. The Peripatetic forms will vanifli from the mind 

. 1. Never attack the prejudice directly, but lead the per- like a dream, and the Platonic foul of the ’world, -will ex- 

fon who is under its influence ftep by flep to the truth, p'tre. 

Perhaps your neighbour is under the influence offuper- We may give another inftance of the fame practice, 

Jlition and bigotry in the fmiplicily of his foul; you muft where there is a prejudicate fondnefs of particular words 
not immediately run upon him with violence, and fhow andphrafes. Suppofe a man is educated in an unhappyform 
him the abfurdity or folly of his own opinions, though offpeech, whereby he explains fo me great dofirine of the 
you might be able to fet them in a glaring light; but gofpel, and by the means of this phrafe he has imbibed 
you muft rather begin at a diftance, and eftablifh his a very falfe idea of that doftrine ; yet be is fo bigot- 
affent to fome familiar and eafy propofitions, which ted to his form of words, that he imagines if thofe 
have a tendency to refute his miftakes, and to confirm words are omitted the form is loft. Now, if we can- 
the truth ; and then filently obferve what impreffion not pofiibly perfuade him to part with his improper 
this makes upon him, and proceed by flow degrees as terms, we will indulge them a little, and try to explain 
he is able to bear, and you muft carry on the work per- them in a fcriptural lenfe, rather than let him go on in 
haps at diftant feafons of converfation. The tender his miftaken ideas. A perfon who has been bred a Pa- 
or difealed eye cannot bear a deluge of light at once. pi/f, knows but little of religion, yet he refolves never 

Overhqftinefs and -vehemence in arguing is oftentimes t depart from the Roman Calhohc faith, and is obftinately 
the effect of pride ; it blunts the poignancy of the ar- bent againft a change, Now it cannot be unlawful to 
gument, breaks its force, and difappoints the end. If teach fuch an one the true Chriftian, i. e. the Prote- 
you were to convince a perfon of the falfehood of the flant religion, out of the Epifile to the Ramans, and fhow 
doBrine of tranfulflantiation, and you take up the con- him that the fame doftrine i= contained in the Gatbolif 
fecrated bread before him and fay, “ You may fee, and Epiflles of St Peter, fames, and Jude ; and thus let him 
tafte, and feel, this is nothing but bread ; therefore whilft live and die a good Chriftian in the belief of the reli.- 
you affert that God commands you to believe it is not gion taught him out of the New Te(lament, while he 
tread, you moft wickedly accufe God of commanding imagines he is a Roman Catholic (till, becaufe he finds 
you to tell a lie.” This fort of language would only the dodtrine he is taught in the Catholic Epiftles and 
raife the indignation of the perfon againft you, inftead in that to the Romans. Sometimes we may make ufe 
of making any impreffions upon him. He will not fo of the very prejudices under which a perfon labours, 
much as think at all on the argument you have brought, in order to convince him of fome particular truth, and 
but he rages at you as a profane -wretch, fetting up argue with him upon his own profefled principles as 
your own fenfe and reafon above facred authority; fo though they were true. Suppofe a Jeiv lies fick of a fe- 
that though what you affirm is a truth of great evi- ver, and is forbid fiefli by his phyfician ; but hearing 
dence, yet you lofe the benefit of your whole argument that rabbits were provided for the dinner of the family;, 
by an ill management, and the unreafonable ufe of it. defired earneftly to eat of them ; and fuppofe he became 
2. Where the prejudices of mankind cannot be con- impatient, becaufe his phyfician did not permit him, and 
quered at once, but willrife up in arms againft the he infilled upon it that it could do him no hurt—furely 
evidence of truth, there we muft make fome allow- rather than let him perfift in that fancy and that defire, to 
ances, and yield to them for the prefent, as far as the danger of hislife, we might tell him that thefe animals 
we canfafelv do it without real injury to truth ; and were ftrangled, a fort of food forbidden by the Jewifh 
if we would have any fuccefs in our endeavours to law, though we ourfelves might believe that law to 
convince the world, ’-ve muft praftife this complaifance be abolifhed. 

for the benefit of mankind. Take a ftudent who has Where we find any perfon obftinately perfifting in a 
deeply imbibed the principles of the Peripatetics, and miftake in oppofition to all reafon, efpecially if the 
imagines certain immaterial beings, called fuhjlantial miftake be very injurious or pernicious, and we know 
forms to inhabit every herb, flower, mineral, metal, -fire; this perfon will hearken to the fentiment or authority 
water, &c. and to be the fpring of all its properties and of fome favourite name ; it is needful fometimes to urge 
operations; or take a Platonift, who believes an anima the opinion and authority of that favourite perfon, fince that 
mundi, “ an univerfal foul of the world,” to pervade all i.- likely to be regarded much more than reafon. We 
oodies, to aft in and by them according to their nature, are almoft afhamed indeed to fpeak of ufing any influence 
and indeed to give them their nature and their fpecial of authority in reafoning or argument; but in fome 

cafes 
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Prejudice cafes it is better that poor, filly, perverfe, obftinate 
Preman creatures > fh°uld be perfuaded to judge and adl right, 
ftrantes! ^y a venerat * on f° r the fenfe of others, than to be 

_ left to wander in pernicious errors, and continue deaf 

to all argument, and blind to all evidence. They are 
but children of a larger fize ; and fince they perfiftall 
their lives in their minority, and rejedl -all true reafon- 
ing, furely we may try to perfuade them to pradlife 
what is for their own intereft by fuch childifh reafons 
as they will hearken to. We may overaw them from 
purfuing their own ruin by the terrors of a folemn fha- 
dow, or allure them by a fugar plum to their own happi- 
nefs. But after all, we mull conclude, that wherefo- 
ever it can be done, it is bed to remove and root out 
thofe prejudices which obftrudl the entrance of truth in¬ 
to the mind, rather than to palliate, humour, or in¬ 
dulge them ; and fometimes this mud neceffarily be 
done, before you can make a perfon part with fome be- 
12 loved error, and lead him into better fentiments. 

Mutual On the whole, we would recommend more mutual 
forbear- forbearance and lefs acrimony than is commonly found 
"niended 0171 " amon § wr ders on difputed fubjects, as the only means 
by which our differences in religion, politics, and fcience, 
ever can be healed, and truth certainly difeovered. If 
men were lefs violent in defending theft particular 
opinions, they would always gain a more patient hear¬ 
ing, they would be lefs fufpefted of, and lefs liable to, 
prejudice, and of courfe more apt either to convince 
or to be convinced. They would likewife by fo doing 
fhowq in the moft unequivocal manner, their attention 
to found philofophy, and above all to genuine Chri- 
ftianity; which, though it is far from encouraging feep- 
ticifm, or a temporizing fpirit, recommends, in the 
ftrongeft terms, among all its profelfors, univerfal cha¬ 
rity and mutual forbearance . See Probability, Truth, 
and Suferstition. 

PRELATE, an ecclefiaftic raifed to fome eminent 
and fuperior dignity in the church ; as bifhops, archbi- 
fhops, patriarchs, See. 

PRELIMINARY, in general, denotes fomething 
to be examined and determined before an affair can be 
treated of to the purpofe. 

PRELUDE, in mufic, is ufuallv a flourifh or irre¬ 
gular air, which a mufician plays off-hand, to try if his 
inftrument be in tune, and fo lead him into the piece 
to be played. 

PREMISSES, in logic, an appellation given to the 
two firft propofitions of a fyllogifm. See Logic. 

Premisses, in law, properly fignifies the land, See. 
mentioned in the beginning of a deed. 

PREMIUM, or Premium, properly fignifies a re¬ 
ward or recompenfe: but it is chiefly ufed in a mer¬ 
cantile fenfe for the fum of money given to an infurer, 
whether of flips, houfes, lives, &c. See Insurance. 

PREMNA, in botany ; a genus of the angiofper- 
mia order, belonging to the didynamia clafs of plants. 
The calyx is bilobed ; the corolla .quadrifid ; the berry 
quadrilocular; the feeds folitary. 

PREMONSTRANTES, or Premonstraten- 
s-es, a religious order of regular canons inftituted in 
11 zo, by S. Norbert; and thence alfo called Norber- 
tines. 

The firft monaftery of this order was built by Nor¬ 
bert in the Ifle of Fiance, three leagues to the weft of 
Laon ; which he called Pramonftne, Prammflretum, and 
1 


hence the order itfelf derived its name ; though as to the Premon- 
occafion of that name, the writers of that order are di- ftrantet 
vided. At firft the religious of this order werefo very p U . 
poor, that they had only a fingle afs, which ferved to , re<1(ai011ll i 
carry the wood they cut down every morning, and fent 
to Laon in order to purchafe bread. But they foon re¬ 
ceived fo many donations, and built fo many monafte- 
ries, that in 30 years after the foundation of the order, 
they had above 100 abbeys in France and Germany: 
and in procefs of time the order fo increafed, that it had 
monafteries in all parts of Chriftendom, amounting to 
1000 abbeys, 300 provoftfhips, a vaft number of prio¬ 
ries, and 500 nunneries. But they are now greatly di- 
minifhed. The rule they followed was that of St Au- 
guftine, with fome flight alterations, and an addition of 
certain fevere laws, whofe authority did not long furvive 
their founder. 

The order was approved by Honorius II. in 1126, 
and again by feveral fucceeding popes. At firft the 
abftinence from flefh was rigidly obferved. In 1245, 

Innocent IV. complained of its being negledted to a 
general chapter. In 1288, their general, William, pro¬ 
cured leave of pope Nicholas IV. for thofe of the order 
to eat flefh on journeys. In 1460, Pius II. granted 
them a general permiffion to eat meat, excepting from 
Septuagefima to Eafter. The drefs of the religious of 
this order is white, with a fcapulary before the caffock. 

Out of doors they wear a white cloak and white hat; 
within, a little camail; and at church, afurplice, See. 

In the firft monafteries built by Norbert, there was 
one for men and another for women, only feparated by 
a wall. In 1137, by a decree of a general chapter, 
this practice was prohibited, and the women removed 
out of thofe already built, to a greater diftance from 
thofe of the men. 

The Prasmonftratenfes, or monks of Premontre, vul¬ 
garly called white canons , came firft into England, A. D. 

1146. Their firft monaftery, called New-houfe, was 
erected in Lincolnfhire, by Peter de Saulia, and dedi¬ 
cated to St Martial. In the reign of Edward I. this 
order had 27 monafteries in England, 

PRENANTHES, in botany: A genus of the 
polygamia aequalis order, belonging to the fyngenefia 
clafs of plants ; and in the natural method ranking un¬ 
der the 49th order, Compofita. The receptacle is na¬ 
ked ; the calyx calyculated ; the pappus is limple, and 
almoft feffile ; the florets are placed in a fingle feries. 

PRENOMEN, Pr^nomen, among the ancient Ro¬ 
mans, a name prefixed to their family name, and an- 
fwering to our Chriftian name : fuch are Caius, Lucius, 

Marcus, &c. 

PRENOTION, Pr-enotio, or Pracegnitio , is a 
notice or piece of knowledge preceding fome other in 
refpe <3 of time. Such is the knowledge of the antece¬ 
dent, which muft precede that of the conclufion. It is 
ufed by Lord Bacon for breaking of an endlefs fearch, 
which he obferves to be one of the principal parts of 
the art of memory. For when one endeavours to call 
any thing to mind, without fome previous notion or 
perception of what is fought for, the mind exerts itfelf 
and ftrives in an endlefs manner: but if it hath any 
Ihort notion before-hand, the infinity of the fearch is 
prefently cut off, and the mind hunts nearer home, as 
in an inclofure. Thus verfe is eafier remembered than 
profe: becaufe if we ftick at.any.word in a verfe, we 

have 



I 3 R E [ '487 J P R E 


Prepara- have a previous notion that it is fuch a word as muft 
lio n - ftand in a verfe. Hence alfo, order is a manifeft help 

* to memory; for here is a previous notion, that the 

thing fought for muft be agreeable to order. Bacon’s 
Works Jbr. vol. i. p. 136. and vol. ii. p. 473. 

PREPARATION, in a general fenfe, the aft: of 
difpofing things in fuch a manner as to render any fore- 
feen event more advantageous or lefs hurtful according 
to its nature. 

Preparation of D'tjpmances, in mufic, is their dif- 
pofition in harmony in fuch a manner, that, by fome- 
thing congenial in what precedes, they may be ren¬ 
dered lefs harftr to the ear than they would be without 
that precaution j according to this definition, every 
difcord ought to be prepared. But when, in order to 
prepare a dilfonance, it is erafted that the found which 
forms it fhould before have formed a confonance, then 
there is fundamentally but one iingle dilfonance which 
is prepared, viz. the feventh. Nor is even this prepa¬ 
ration neceffary in the chord which contains the fen- 
fible note, becaufe then the dilfonance being charafte- 
riftical, both in its chord and in its mode, the ear has 
fufficient leafon to expeft it: it accordingly does ex- 
peft it, and recognife it; nor is either deceived with re- 
fpeft to its chord nor its natural progrefsv But when 
the feventh is heard upon a fundamental found which 
is not elfential to the mode, it ought then to be prepa¬ 
red, in order to prevent all ambiguity ; to prevent the 
ear, whilft liftening to this note, from lofing its train : 
and as this chord of the feventh may be inverted and 
combined in feveral different manners, from this arife 
likewife a number of different ways by which it may 
feem to be prepared, which, in the main, always iifue 
however in the fame thing. 

In making ufe of dilfonances, three things are to be 
confidered ; viz. the chord which precedes the dilfo- 
r.ance, that in which it is found, and that which is im¬ 
mediately fubfequent to it. Preparation only refpefts 
the two firft ; for the third fee Resolution. 

When we would regularly prepare a difcord in or¬ 
der to arrive at its chord, we muft choofe fuch a ca¬ 
reer of the fundamental bafs, that the found which 
forms the dilfonance may be a protraftion into the 
perfeft time of the fame note which formed a confo¬ 
nance formerly ftruck in the imperfeft in the preceding 
chord; this is what we call Jincopation. See Sinco- 

PATION. 

From this preparation two advantages refult; viz. 
1. That there is necelfarily an harmonical conneftion 
between the two chords, fince that conneftion is form¬ 
ed by the dilfonance itfelf; and, 2. That this dilfo- 
nance, as it is nothing elfe but the continuation of the 
fame found which had formed a confonance, becomes 
much lefs harlh to the ear than it would have been 
with any found recently ftruck. Now' this is all that 
we expeft to gain by preparation. See Cadence, 
Discord, and Harmony. 

By what has been juft faid, it will appear that there 
is no other part peculiarly deftined for preparing the 
dilfonance, except that in which it is heard ; fo that if 
the treble fhall exhibit a dilfonance, that muft be fin- 
copated; but if the dilfonance is in the bafs, the bafs 
muft be fincopated. Though there is nothing here 
but what is quite fimple, yet have mafters of mufic mi- 
ferably embroiled the whole matter,. 


Some dilfonances may be found which are never pre- Prepara- 
pared: fuch is the lixth fuperadded : fome which are tiun> 
very unfrequently prepared ; fuch is the diminifhed fe- 
venth. 

Preparations, in pharmacy, the medicines when 
mixed together in fuch a manner as to be fit for the 
ufe of the patient. See Pharmacy, Part II, 

Preparations, in anatomy, the parts of animal 
bodies prepared and preferred for anatomical ufes. 

The manner of preferving anatomical preparations, 
is either by drying them thoroughly in the air, or 
putting them into a proper liquor. 

In drying parts which are thick, when the weather ^ 

is ■warm, care muft be taken to prevent putrefaftion, ' 

fly-blows, infefts, &c. This is eafily done by the ufe vo l ii.’p. 8* 
of a folution of corrofive fublimate in fpirit of wine, 
in the proportion of two drams of fublimate to a 
pound of fpirit: the part fhould be moiftened with 
this liquor as it dries, and by this method the body of 
a child may be kept fafe even in fummer. Dried pre¬ 
parations are apt to crack and moulder away in keep¬ 
ing ; to prevent this, their furface fhould be covered 
with a thick varnifh, repeated as often as occafion re¬ 
quires. 

Though feveral parts prepared dry are ufeful, yet 
others muft be fo managed as to be always flexible, 
and nearer a natural ftate. The difficulty has been to 
find a proper liquor for this purpofe. Dr Monro fays, 
the beft he knows is a well rectified colourlefs fpirit of 
wine, to which is added a fmall quantity of the fpirit 
of vitriol or nitre. When thefe are properly mixed,, 
they neither change their colour nor the confidence of 
the parts, except where there are ferous or mucous 
liquors contained in them. The brain, even of a 
young child, in this mixture grows fo firm as to admit 
of gentle handling, as do alfo the vitreous and cry- 
ftalline humours of the eye. The liquor of the feba- 
ceous glands and the femen are coagulated by this 
fpirituous mixture ; and it heightens the red colour of 
the injeftion of the blood-veffels, fo that after the part 
has been in it a little time, feveral velfels appear which 
were before invifible. If you will compare thefe effefts 
with what Ruyfch has faid of his balfam, you will find 
the liquor abovementioned to come very near to it. 

The proportion of the two fpirits muft be changed 
according to the part prepared. For the brain and 
humours of the eye, you muft put two drams of fpiiit 
of nitre to one pound of fpirit of wine. In preferving 
other parts which are harder, 30 or 40 drops of the 
acid will be fufficient; a larger quantity will make 
bones flexible, and even diffolve them. The part thus, 
preferved fhould be always kept covered with the 
liquor: therefore great care fhould be taken to flop, 
the mouth of the glafs with a waxed cork and a blad¬ 
der tied over it, to prevent the evaporation of the 
fpirit; fome of which, notwithftanding all this care,, 
will fly off; therefore frefh muft be added as there is 
occafion. When the fpirits change to a dark tinfture, 
which will fometimes happen, they lhould be poured 
off, and frefh put in their room ; but with fomewhat 
lefs acid than at firft. 

The glafles which contain the preparations fhould- 
be of the fineft fort, and pretty thick; for through 
fuch the parts may be feen very diftinftly, and of a 
true colour, and the objeft will be fo magnified as to 

fhovr 
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P«penfed fflow veflels in the glafs which out of it were not to be 
p II een. v 

dve” 3 " As t ^ le 8^ a l" s w l len filled with the liquor has a cer- 
«—tain focus, it is neceflary to keep the preparation at a 
proper diftance from the fides of it, which is eafily 
done by little Hicks fuitably placed, or by fufpending 
it by a thread in a proper lituation. The operator 
fhould be cautious of putting his fingers in this liquor 
oftener than is abfolutely neceflary ; becaufe it brings 
on a numbnefs on the (kin, which makes the fingers 
unfit for any nice operation. The beft remedy for 
this is to walh them in water mixed with a few drops 
of oil of tartar per deliquium. 

Dr Chrift. Jac. Trew prefers the rectified fpirit of 
grain for preferving anatomical preparations to fpirit of 
wine, or to compolitions of alcohol* amber, camphor, 
See. becaufe thefe foon change into a brown c lour, 
whereas the fpirit from malt preferves its limpid ap¬ 
pearance. When any part is to be preferved wet, 
wafh it with water till it is no more tindtured. The 
water is next to be wafhed away with fpirits, and then 
the preparation is to be put among fpirits in a glafs, 
the mouth of which is to be clofely covered with a 
glafs head, over which a wet bladder and leaf-tin are 
to be tied. Com. Lit. Norimb. 173 \,femejl. i.fpecim. 9. 
See alfo Pole's Anatomical InJlruBor, and American 
‘TranfaBions, vol. ii. p. 366. 

PREPENSED, in law, denotes, fore-thought. In 
which fenfe we fay prepenfed malice, &c. If, when a 
man is flain upon a fudden quarrel, there were malice 
prepenfed formerly between them, it makes it mur¬ 
der ; and, as it is called in fome ftatutes, prepenfed mur- 
ther. 

PREPOSITION, in grammar, one of the parts of 
fpeech, being an indeclinable particle which yet ferves 
to govern the nouns that follow it; fuch as per, pro, 
propter; and through, for, with, &c. 

F. Buffier allows it to be only a modificative of a 
part of fpeech, ferving to circumftantiate a noun. 

PREPUCE, in anatomy, the forefkin ; being a pro¬ 
longation of the cutis of the penis, covering the glans. 
See Anatomy, n° £07. 

PREROGATIVE, in Englifh law, an exclufive or 
peculiar privilege. 

Royal Prerogative, that fpecial pre-eminence which 
the king hath over and abuve all other perfons, and 
out of the ordinary courfe of the common law, in 
right of his regal dignity. It fignifies in its etymolo- 
gy (from pra and roco) fomething that is required or 
demanded before, or in preference to, all others. And 
hence it follow', that it muft be in its na’ure lingular 
and eccentrical ; that it can only be applied to thofe 
rights and capacities which the king enjoys alone in 
contradiftindfion to others, and not to thole which he 
enjoys in common with any of his fubjedts : for if once 
any one prerogative of the crown could be held in com¬ 
mon with the fubjedt, it would ceafe to be prerogative 
any longer. And therefore Finch lays it down as a 
maxim, that the prerogative is that law in cafe of the 
king, which is law in no cafe of the fubjedh 

Prerogatives are either dirett or incidental. The di¬ 
rect are inch pofitive fubftanti il parts of the royal cha- 
radhr and authority, as are rooted in, and fpring 
from, the king’s political perfon, confidered merely 
by itielf, without reference to any other extrinfle cir- 


cumftance ; as, the right of fending ambaffaders, of Prerogst- 
creating peers, and of making war or peace. But tlTe * 
fuch. prerogatives as are incidental beer always a rela- v * 
tion to fomething elfe, diftindt from the king’s per¬ 
fon ; and are indeed only exceptions, in favour of the 
crown, to thofe general rules that are eltublilhed for 
the reft, of tlie community: fuch as, that no cofts (nail 
be recovered againft the king ; that the king can ne¬ 
ver be a joint tenant; and that his debt flia.ll be prefer¬ 
red before a debt to any. of his fubjedh. 

Thefe fubftantive or diredt prerogatives may again 
be divided into three kinds : being fuch as regard, 
firft, the king’s royal charaBer or dignity; fecondly;, 
his royal authority or poorer; and, laftiy, his royal in- 
core- Th-fe are neceflary, to fecure reverence to his 
perfon, obedience to his commands, ar d an affluent 
iupply for the ordinary expences of government; with¬ 
out all of which it is impoffible to maintain the exe¬ 
cutive power in due independence and vigour. Yet, in 
every branch of that large and extenfive dominion, the 
conftitution has interpofed fuch feafouable checks 
and reftridtions, as may crub it from trampling on thofe 
liberties which it was meant to fecure and eftablifb. 

The enormous weight of prerogative, if left to itfelf, 

(as in arbitrary governments it is), fpreads havock and 
deftrudlion among all the inferior movements; but, 
when balanced and bridled by its proper counterpoife, 
timely and judicioufly applied, its operations are then 
equable and- regular ; it invigorates the whole machine, 
and enables every part to anfwer the end of its con- 
ftrudfion. 

I. Of the royal dignity. Under every monarchical 
eftablifhment, it is neceflary to diftinguifh the prince 
from his fubjedh, not only by the outward pomp and 
decorations of majefty, but alfo by aferibing to him 
certain qualities as inherent in his royal capacity, di¬ 
ftindt from, and fuperior to, thofe of any other indivi¬ 
dual in the nation. For though a philofophical mind 
will (fays Sir William Blackftone) confider the royal 
perfon merely as one man appointed by mutual confent 
to prefide ever many others, and will pay him that re¬ 
verence and duty which the principles of fociety de¬ 
mand ; yet the mafs of mankind will be apt to grow' in- 
folent and refradtory, if taught to confider their prince 
as a man of no greater perfedtion than themfelves. The 
law therefore aferibes to the king, in his high politi¬ 
cal charadter, not only large powers and emoluments, 
which form his prerogative and revenue, but likewife 
certain attributes of a great and trarafeendent nature ; 
by which the people are led to confider him in the light 
of a fuperior being, and to pay him that awful refpedt 
which may enable him with greater eafe to carry on the 
bufinefs of government. This is what we underftand 
by the royal dignity; the feveral branches of which we 
fha.ll now proceed to enumerate. 

1. And, firft, the law aferibes to the king the at¬ 

tribute of fovereignty, or pre-eminency. See Sove¬ 
reignty. . 

2. “ The law alfo (according to Sir William 
Blackftone) aferibes to the king, in his political ca¬ 
pacity, ablblute perfcBion. * The king can do no 
wrong.’ Which anciert and fundamental maxim (lays 
he) is not to be underftood as if every thing tranf. 
adted by the government was of courfe juft' and law. 
ful; but means only two things. Firft, that whatevr r 
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Preroga- is exceptionable in the conduit of public affairs, is 
tive< not to be imputed to the king, nor is he anfwerable 

■ v for it perfonally to his people : for this doctrine would 
totally deftroy that cor.ditutional independence of the 
crown, which is necelfary for the balance of power, in 
our free and adtive, and therefore compounded, con- 
ftitution. And, fecondly it means that the preroga¬ 
tive of the crown extends not to do any injury ; it is 
created for the benefit of the people, and therefore 
cannot be exerted to their prejudice.—“ The king, 
moreover, (he obferves), is not only incapable of do¬ 
ing wrong, but even of thinking wrong: he can never 
mean to do an improper thing : in him is no folly or 
weaknefs. And, tbere'refore, if the crown fhould be 
induced to grant any dVanchii'e or privilege to a fubjedt 
contrary to reafon, or in anywife prejudicial to the 
commonwealth or .a private per'fon, the law will not 
fuppofe the king to have meant either an unwife or an 
injurious adtion, but declares that the king was de¬ 
ceived in his grant ; and thereupon fuch grant is ren¬ 
dered void, merely upon the foundation of fraud and 
deception, either by or upon tliofe agents whom the 
crown has thought proper to employ. For the law- 
will not cad an imputation on that magidrate whom 
it entruds with the executive power, as if he^was ca¬ 
pable of intentionally difregarding his truft : but attri¬ 
butes to mere impofition (to which the mod perfedt 
of fublunary beings mud dill continue liable) thofe 
little inadvertencies, which, if charged on the will 
of the prince, might leffen him in the eyes of his fub- 
jedts.” 

But this dodtrine has been expofed as ridiculous 
and abfurd, by Lord Abingdon, in his Dedication to 
the collsliive Body of the People of England. “ Let us 
fee (fays he) how thefe maxims and their comments 
agree with the conditution, with nature, with reafon, 
with common fenfe, with experience, with fadt, with 
precedent, and with Sir Wiliam Blackdone himfelf; 
and whether, by the application of thefe rules of evi¬ 
dence thereto, it will not be found, that (from the 
want of attention to that important line of didindtion 
which the conditution has drawn between the kin* of 
England and the crown of England) what was attri¬ 
buted to the monarchy has not been given to the mo¬ 
narch, what meant for the iing/hip conveyed to the 
king, what defigned for the thing transferred to the 
perfon, what intended for theory applied to practice ; 
and fo in confequence, that whild the premises (of the 
perfection of the monarchy) be true, the conclufiori 
(that the king can do no wrong) be not falfe. 

“ And, fird, in reference to the conditution : to which 
if this matter be applied (meaning what it expreffes, and 
if it do not it is unworthy of notice), it is fubverfive of 
a principle in the conditution, upon which the prefer- 
vation of the conditution depends ; I mean the prin- 
c’p’e of refjlance ; a principle which, whild no man will 
now venture to gainfay. Sir William Blackdone him- 
L'f admjts, ‘ is jujlfable to the perfon of the prince, 
when the being of the date is endangered, and the 
public voice proclaims fuch refidance -neceffaryand 
thus, by fuch admifiion, both dilproves the maxim, 
and overfets his own comment thereupon: fur to fay 
that ‘ the king can do no wrong, 5 and that ‘ he is 
incapable even of thinking wrong, 5 and then to admit 
that ‘ refidance to his perfon is juilifiable,’ are fuch 
Vol. XV. 


jarring contradictions in themfelves, that, until reem- rrcroga- 
ciled, the neceffity of argument is fufpended. t'.ve. 

“ With refpeCt then, in the next place, to the agree- ’ ‘ 

ment of this maxim, and its comment, with nature, wi'h 
reafon, and with common fenfe, I fhould have though ,t 
myfelf fufficiently judified in appealing to every man's 
own reflection for decifion, if I had not been made 
to underhand that nature, reafon, and common fenfe, 
had had nothing to do with either. Sir William Black- 
done fays, ‘ That though a philofophical mind will con- 
fider the royal perfon merely as one man appointed 
by mutual confent to prefide over others, and will 
pay him that reverence and duty which the principles 
of fociety demand,- yet the mafs of mankind will be 
apt to grow infolent and refradtory if taught to conii- 
der their prince as a man of no greater perfection than 
themfelves; and therefore the law aferibes to the 
king, in his high political character, certain attributes 
of a great and tranfeendent nature, by which the 
people are led to ennfider him in the light of a fu- 
•perior being, and to pay him that awful refpeCt which 
may enable him with greater eafe to carry on the bu- 
fmefs of government. So that, in order to govern 
with greater eafe (which by the bye is mere affertion 
"without any proof), it is neceffary.to deceive the mafs 
of mankind, by making them believe, not only what 
a philofophical mind cannot believe ; but what it is im- 
poffible for any mind to believe ; and therefore, in the 
invedigation of this fubjeCt, according to Sir William, 
neither nature, reafon, nor common fenfe, can have any 
concern.- 

“ It remains to examine in how much this maxim and 
its comment agree with experience, with faCt, with pre¬ 
cedent, and with Sir William Blackdone himfelf. And 
here it is matter of mod curious fpeculation, to obferve 
a maxim laid down, and which is intended for a rule 
of government, not only without a Angle cafe in fup- 
nort of it, but with a bring of cafes, that may be car¬ 
ried back to Egbert 1 the fird monarch of England, in 
direCt oppofition to the dodtrine. Who is the man, 
that, reading the'pad hidory of this country, will fliow 
us any king that has done no wron<* ? Who is the read¬ 
er that will not find, that all the wrong and injuiies 
which the free conditution of this country has hitherto 
fuffered, have been folely derived from the arbitrary 
meafures of our kings ? And yet the mafs of mankind 
are to look upon the king as a fuperior being; and 
the maxim, that ‘ the king can do no. wrong, 5 is to 
remain as an article of belief. But, without puihing 
this inquiry any farther, let vs fee what encourage¬ 
ment Sir William Blackdone himfelf has given us for 
our credulity. After dating the maxim, and prefent- 
ing us with a mod lively picture, ‘ of our fovereign 
lord thus all perfedl and immortal,’ what does he make 
this all-perfeCtion and immortality in the end to come 
to? His words are thefe: * For when king Charles’s 
deluded brother attempted to ctjlave the- nation, 5 (no 
•wrong this, to he fine), ‘ he found it was beyond his 
power: the people; both could, and did, refid him ; and 
in confequence of fuch redder cc, obliged him to quit 
his enterprife and his throne together *.■ 55 

The lum of all is this : That the crown cf Jgr.3l.1nd 
and the king of England are didinguifliable, and net 
fynonymous.terms : that allegiance is due to the ertr.. 1, 
and through the crown to the ling: that the attributes 
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Prcroga- of the crown are fovereignty, perfection, and perpetuity; 
v ;tive - but that it does not therefore follow that the king can 
do no wrong. It is indeed to be admitted, that in 
high refpect for the crown, high refpeft is alfo due to 
the wearer of that crown; that is, to the king: but 
the crown is to be preferred to the king, for the firft 
veneration is due to the conftitution. It is like wife to 
be fuppofed that the king will do no wrong : and as, to 
prevent this, a privy council is appointed by the con¬ 
stitution to aflift the king in the execution of the go¬ 
vernment ; fo if any wrong be done, ‘ thefe men,’ as 
Montefquieu expreffes it, * may be examined and pu¬ 
nched (a).’ 

“ But if any future king fliall think to fcreen thefe 
evil counfellors from the juft vengeance of the people, 
by becoming his own minifer ; and, in fo doing (hall 
take for his fanCtion the attribute ofperfeSion, fliall truft 
to the deception of his being a fuperior being, and cloak 
himfelf under the maxim that the king can do no wrong; 
I fay, in fuch a cafe, let the appeal already made to 
the conftitution, to nature, to reafon, to common fenfe, 
to experience, to fadt, to precedent, and to Sir Wil¬ 
liam Blackftone himfelf, fuffice; and preclude the ne- 
ceffity of any further remarks from me (b).” 

To proceed now to other particulars : The law de¬ 
termines, that in the king can be no negligence, or 
laches ; and therefore no delay will bar his right. 
Nullum tempus occurrit regi, is the (landing maxim upon 
all occaftons; for the law intends that the king is al¬ 
ways bufiedfor the public good, and therefore has not 
leifure to aflert his right within the times limited to 
Elackft. fubjedls. In the king aHo can be no (lain or corrnp- 
Comment. tJ on of blood: for if the heir to the crown were at¬ 
tainted of treafon or felony, and afterwards the crown 
fliould defeend to him, this would purge the attainder 
ipfo faSo. And therefore, when Henry VII. who as 
earl of Richmond ftood attainted, came to the crown, 
it was not thought neeeflary to pafs an aft of parliament 
to reverfe this attainder; becaufe, as Lord Bacon in 
his hi (lory of that prince informs us, it was agreed that 
the aftumption of the crown had at once purged all at¬ 
tainders. Neither can the king, in judgment of law, 
as "king, ever be a'minor or under age ; and therefore 
his royal grants and aflents to ads of parliament are 
good, though he has not in his natural capacity at¬ 
tained the legal age of 21. By a ftatute, indeed, 28 


Hen. VIII. c. 17. power was given to future kings to Prerog*. 
refeind and revoke all ads of parliament that fliould be tive, 
made while they were under the age of 24 : but this v— ' 
was repealed by the ftatute 1 Edward VI. c. 11. fo far 
as related to that prince, and both ftatutes are declared 
to be determined by 24 Geo. II. c. 24. It hath alio 
been ufually thought prudent, when the heir-apparent 
has been very young, to appoint a protedor, guardian, 
or regent, for a limited time : but the very neceffity of 
fuch extraordinary provifion is fufficient to demonftrate 
the truth of that maxim of common law, that in the 
king is no minority j and therefore he hath no legal 
guardian. See Regent. 

3. A third attribute of the king’s majefty is his per* 
petuity. The law aferibes to him, in his political capa¬ 
city, an abfolute immortality. The king never dies. 

Henry, Edward, or George, may die ; but the king fur- 
vives them all. For, immediately upon the deceafe of 
the reigning prince in his natural capacity, his kingftiip 
or imperial dignity, by ad of law, without any interreg¬ 
num or .interval, is veiled at once in his heir ; who is eo 
inf anti, king to all intents and purpofes. And fo ten¬ 
der is the law of fuppofmgeven a poflibility of his death, 
that his natural dilfolution is generally called his demift; 
dimijjia regis vel corona: an expreflion which fignifies 
merely a transfer of property; for, as is obferved in Plow- 
den, when we fay the demife of the crown, we mean 
only, that, in confequence of the difunion of the king’s 
body-natural from his body-politic,the kingdom is tranf- 
ferred or demifed to his fucceflor, and fo the royal dig¬ 
nity remains perpetual. Thus, too, when Edward the 
fourth, in the tenth year of his reign, was driven from 
his throne fora few months by the houfe of Lancafter, 
this temporary transfer of his dignity was denominated 
his demife ; and all- proeefs was held to be difeontinued, 
as upon a natural death of the king. 

IL We are next to confider thofe branches of the 
royal prerogative which inveft this our fovereign lord 
with a number of authorities and powers ; in the exertion 
whereof confifts. the executive part of government. This 
is wifely placed in a fmglehandby the Britifti comlitu- 
tion, for the fake of unanimity, ftrength, and difpatch. 

Were it placed in many hands, it would be fubjeCt to 
many wills : many wills, if di (united and drawing differ¬ 
ent ways, create weaknefs in a government ; and to unite 
thofe feveral wills, and reduce them to one, is a work of 

more 


(a) Except the parliament,, which is the great council of the nation, the judges, and the peers, who, being 
the hereditary counfellors of the crown, have not only a right, but are bound in foro confcientia to advife the 
kinv for the public good, the conftitution knows of no other counfel than the privy council. Any other coun* 
felAike Clifford, Arlington, Buckingham, Alliley, Lauderdale, and, as the initial letters of thefe names ex- 
pr<ys, is a CABAL, and as fuch (hould be fupprefled. Nat. Bacon, fpeaking of the lofs of power in the grand 
couhcil of lords, fays “ The fenfe of ftate once contracted into a privy-council, is foon recontraCted into a ca¬ 
binet council, andlaftof all into a favourite or two ; which many times brings damage to the public, and both 
tbemfehes and kings into extreme precipices; partly for want of maturity, but principally through the providence of 
God over-ruling, irregular courfes to the hurt of fuch as walk in them.” Pol. Difc. part. 2. p. 201. 

(3.) For experience, faff, and precedent, fee the reigns of king John, Henry HI. Edward. II. Richard II. 
Charles I. and James II. See alio Mirror of Juf ices ; where it is laid, “ that this grand aflembly (meaning 
the now parliament, or then Wittenna-gemotte) i-s to confider the government of God’s people, how they may 
be kept from fin, live in quiet, and have right done them, according to the cuftoms and laws; and more 
elpecially of wrong done by the king, queen, or their children to which Nat. Bacon adds this note : “ At this- 
time the king might do wrong, &c. and fo fay Bractcn ant! Fleta of the kings in theit time.” Difc. part 1. p. 37.. 
Lend. 1739,. 
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Preroga- more time and delay than the exigencies of (late will af- 
tive. ford. The king of England is therefore not only the 
v chief, buc properly the foie, magiftrate of the nation ; 
all otheis a&mg by commiffion from, and in duefubor- 
dination to, him: in like manner as, upon the great re¬ 
volution in the Roman ftate, all the powers of the an¬ 
cient magiftracy of the commonwealth were concentered 
in the new emperor ; fo that, as Gravina expreffes it, in 
ejus utiius perfona vcteris ret publica vis atque majcjias per 
cumulalas magiflraluumpotfjlalescxprimcbatur. 

In the exertion of lawful prerogative the king is held 
to be abfolute ; that is, fo far abfolute, that there is no 
legal authority that can either delay or refill him. He 
may reject what bills, may make what treaties, may coin 
what money, may create what peers, may pardon what 
offences, he pleafes: unlefs where the conllitution hath 
exprefsly, or by evident confequence, laid down fome 
exception or boundary ; declaring, that thus far the pre¬ 
rogative fhall go and no farther. For otherwife the 
power of the crown would indeed be but a name and a 
ihadow, infufficient for the ends of government, if, where 
Comment. ’ ts Jurifdidfion is clearly eflablilhed and allowed, any 
man or body of men were permitted to difobey it, in 
the ordinary courfe of law : we do not now fpeak of 
thofe extraordinary recourfes to the firfl principles, which 
are necelfary when the contradls of fociety are in danger 
of diifolution, and the law proves too weak a defence 
againft the violence of fraud or oppreffion. And yet 
the want of attending to this obvious diftindlion has oc- 
cafioned thefe dodtrines, of abfolute power in the prince 
and of national refiftance by the people, to be much 
mifunderftood and perverted, by the advocates for Have* 
ry on the one hand, and the demagogues of faftion on the 
other. The former, obferving the abfolute fovereignty 
and tranfeendent dominion of the crown laid down (as 
it certainly is) moft ftrongly and emphatically in our 
laxv-books as well as our homilies, have denied that any 
cafe can be excepted from fo general and pofitive a rule ; 
forgetting how impoffible it is, in any pradlical fyftem 
of laws, to point out beforehand thofe eccentrical re¬ 
medies, which the fudden emergence of national dillrefs 
may didlate, and which that alone can jultify. On the 
other hand, over-zealous republicans, feeling the abfur- 
dity of unlimited paffive obedience, have fancifully (or 
fometimes fadtioufly) gone over to the other extreme : 
and, becaufe refiftance is juflifiable to the perfon of the 
prince when the being of the ftate is endangered, and 
the public voice proclaims fuch refiftance necelfary, they 
have therefore allowed to every individual the right of 
determining this expedience, and of employing private 
force to refill even private oppreffion. A dodlrine pro- 
dudtive of anarchy, and (in confequence) equally fatal 
to civil liberty as tyranny itfelf. For civil liberty, right¬ 
ly underftood, confifts in protecting the rights of in¬ 
dividuals by the united force of fociety: fociety can¬ 
not be maintained, and of courfe can exert no pro¬ 
tection, without obedience to fome fovereign power; 
and obedience is an empty name, if every individual 
has a right to decide how far he himfelf fhall obey. 

In the exertion, therefore, of thofe prei ogatives which 
tire law has given him, the king is irrefiftible and ab¬ 
folute, according to the forms of the conllitution. And 
yet, if the confequence of that exertion be manifellly to 
the grievance or dilhonour of the kingdom, the parlia¬ 
ment will call his advifers to a j uft and fevere account. 


For prerogative confiding (as Mr Locke has well de- I’reroga- 
fined it) in the diferetionary power of afting for the tiv c ‘ 
public good where the pofitive laws are filent, if that '' 
diferetionary power be abufed to the public detriment, 
fuch prerogative is exerted in an unconftitutional man¬ 
ner. Thus the king may make a treaty with a fo¬ 
reign ftate, which fhall irrevocably bind the nation t 
and yet, when fuch treaties have been judged perni¬ 
cious, impeachments have purfued thofe mini tiers by 
whofe agency or advice they were concluded. 

The prerogatives of the crown (in the fenfe under 
which we are now confidering them) refpeft either the 
nation’s intercourfe with foreign nations, Or its own 
domellic government and civil polity. 

With regard to foreign concerns, the king is the dele¬ 
gate or reprefentative of his people. It is impoffible 
that the individuals of a ftate, in their colledtive capaci¬ 
ty, can tranfail the affairs of that ftate with another 
community equally numerous as themfelves. Unanimi¬ 
ty mud be wanting to their meafures, and ftrength to 
the execution of their counfels. In the king therefore, 
as in a centre, all the rays of his people are united, and 
form by that union a confiftency, fplendor, and power, 
that make him feared and refpefted by foreign poten¬ 
tates ; who would fcruple to enter into any engagement, 
that mull afterwards be revifed and ratified by a popular 
affembly. What is done by the royal authority, with 
regard to foreign powers, is the adt of the whole nation: 
what is done without the king’s concurrence, is the aft 
only of private men. And fo far is this point carried 
by our law, that it hath been held, that fhould all the 
fubjefts of England make war with a king in league 
with the king of England, without the royal affent, fuch 
war is no breach of the league. And, by the ftatute 
2 Hen. V. c. 6. any fubjedl committing afts of holli- 
lity upon any nation in league with the king, was 
declared to be guilty of high treafon: and, though 
that aft was repealed by the ftatute 20 Hen. VI. c. 

11. fo far as relates to the making this offence high 
treafon, yet Hill it remains a very great offence againft 
the law of nations, and punifhable by our laws, ei¬ 
ther capitally or otherwife, according to the circum- 
ftances of the cafe. 

1. The king therefore, confidered as the reprefen¬ 
tative of his people, has the foie power of fending 
ambaffadors to foreign Hates, and receiving ambaffa- 
dors at home. 

2. It is alfo the king’s prerogative to make treaties, 
leagues, and alliances, with foreign Hates and princes. 

For it is, by the law of nations, effential to the goodnefs 
of a league, that it be made by the fovereign power 
and then it is binding upon the whole community : and 
in Britain the fovereign power, quoad hoc, is veiled in 
the perfon of the king. Whatever contrafls therefore 
he engages in, no other power in the kingdom can le¬ 
gally delay, refift, or annul. And yet, left this pleni¬ 
tude of authority fhould be abufed to the detriment of 
-the public, the conftitution (as was hinted before) hath 
here interpofed a check, by the means of parliamentary 
impeachment, for the puniihment of fuch minifters as 
from criminal motives advife or conclude any treaty, 
which fhall afterwards be judged to derogate from the 
honour and intereft of the nation. 

3. Upon the fame principle the king has alfo the 
foie prerogative of making war and peace. For it is 

3 held 
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Prcroga* held by all the writers on the law of nature and nations, 
-i, Y e - that the right of making war, which: by nature fubfift- 
' ‘ ed in everyindividual, is given up by all private perfons 

that enter into fociety, and is veiled in the fovereign 
power: and this right is given up, not only by indi¬ 
viduals, but even by the entire body of people that are 
under the dominion pf a fovereign. It would indeed be 
extremely, improper; that any number of fubjedts lhould 
have the power of binding the fupreme magiftrate, and 
putting him againft his will, in a Hate of war. Whatever 
hoftilities, therefore, may be committed by private ci¬ 
tizens, the Hate ought not to be affedted thereby ; un- 
lefs that fliould juftify their proceedings, and thereby 
become partner in their guilt. And the reafon which 
is given by Grotius, why, according to the law of na¬ 
tions, a denunciation of war ought always to precede 
the adliial’commencement of hoftilities, is not fo much 
that the enemy may be put upon his guard (which is 
matter rather of magnanimity than right), but that it 
may he. certainly clear that the war is not undertaken 
by private perfons, but by the will of the-whole com¬ 
munity ; whofe right of willing is in this cafe transfer¬ 
red to the fupreme magiftrate by the fundamental laws 
of fociety. So that, in order to make a war completely 
effe'dtual, it is neceffary in Britain , that it be publicly 
declared and duly proclaimed by the king’s autho¬ 
rity ; and then,, all parts of both the contending nations, • 
from the higheft to the lowed, are bound by it. And ; 
wherever- the right refides of beginning a national war,, 
there alio muft refide the right of ending it, or the 
power of making peace. And the fame check of par¬ 
liamentary. impeachment, for improper or inglorious 
cqndudt, in beginning, conducting, or concluding a 
national war, is in general fuikient to reftrain the, 
mufflers of the-crown from a wanton or injurious- 
exertion of this great prerogative, . , - • 

4. But,; as the delay of making war may fometimes 
be detrimental,to individuals who*have differed by de- 
pred^tionS'ffrQm-. foreign potentates, oar laws have in 
fome refpecls armed the fubjedt with powers to impel- 
tlje prerogative.; by.diredting, the minifters of the crown 
to iflue letters pf marque and reprifal.upon due demand: 
the prerogative of granting which is nearly related to, 
and plainly derived,from, that other of making war ; 
tliis being indeed only an incomplete ftate of hoftilities,- 
and generally ending in a formal denunciation of war. 
Thefe letters are grantable, by the law of nations, when-, 
ever,j.he fubjedts. of one date. are.opprefled and injured 
by thole of .another, and juftree is denied by that date 
to which the oppreffor belongs. .-In this cafe, letters.of 
marqup, and reprifal (words in themfelves fynouymqus,, 
and fjgnifying a taking in return) may, be obtained, in 
ojdd.r to fei-ze the bqdjes or goods of the fubjedts of the 
offending ftate, until fatisfadtion be made, wherever they 
happen to Wfpjjpd- And indeed tbi? puflom of repri- 
fivls fe.ems didlated by .nature herfelf; for .which reafon, 
wp in .the ,moll ancient times,very notable-inftances 
of.it. ' But here the neceffity is obvious ,of calling in the 
fpveyeigq; ppwer, to determine when rgprifals may be 
maae.1 elfe .every -private, fufferer.would be a judge in 
lus.own caufe. In purfuance of which principle, it 
is declared by the ijatute 4 .Hen. V.. c. 7. that if 
any fubjedts of the realm are opprefled in time of 
yuce by any foreigners,- the king will grant marque 


in due form to all that feel themftlves grieved. See Prerogad 
Marque. tivc. 

; 5. Upon exadtly the fame reafon Hands the preroga- v ““ v — 1 
tive of granting fafe-condudts; without which, by the 
law of nations, no member of one fociety has a right to 
intrude info another. And therefore Puffendorff very 
juftly refolves, that it is left in the power of all Hates 
to take fuch meafures.about the admiffion of ftrangers 
as they think convenient; thofe being ever excepted 
who are driven on the coafts by neceffity, or by any 
caufe that deferves pity or compaffion. Great tender-* 
nefs is Ihown by the , laws, not only to'foreigners in 
diftrefs. (fee V 7 reck), but with- regard alfo- to the ad¬ 
miffion of ftrangers who come fpontaneoufly : for fo 
long as their nation continues at peace with ours, and 
they themfelves behave peaceably, they are under the 
king’s protection ; though liable to be fent home when¬ 
ever the king fees occafion. But no fubjedt of a na¬ 
tion at war with us can, by the law-of nations, come 
into the realm, nor can travel himfelf upon the high feas, 
or fend his goods and merchandize from one place to 
another, without danger of being feized by our fubjedts, 
unlefs he has letters of fafe-condudt; which, by divers 
ancient ftatutes, muft be granted under the king’s great 
feal and inrolled in chancery, or elfe they are of no effedt; 
the king being fuppofed the bed judge of fuch errier- 
g.epcies, as may deferve exception from the general law 
of arms. But paffports under the king’s fign-manual, 
or licences from his ambaffadors abroad, are now more 
ufually obtained, and are allowed to be of equal validity. 

Thefe are the pnncipal prerogatives of the king re- 
fpedting this nation’s intercourfe with foreign nations ; 
in all of which he is confidered as the delegate or re- 
p-refentative of his people. But in domeftic affairs, he- 
is confidered in a great variety of characters, and from 
thence there arifes an abundant number of other pre¬ 
rogatives. , 

. 1. He-is a condiment part of the fupreme legifla- 
tive power;, and, as fuch,. has the prerogative of re- 
jedtmg fuch provifions' in parliament as he judges im¬ 
proper to be pafled.. The expediency of which confu¬ 
tation has before been evinced at large under the article 
Parliament. We (hall only farther remark* that the 
king is not bound by any adt of parliament, unlefs he 
be named therein by fpecial and particular words. The 
moft general words that can be devifed (any perfon or 
pprfons, bodies politic, or corporate, &c.) affedt not 
him in the lead, if they may tend to reftrain or diminiflt 
any of his rights or interefts. For-it would be of moft 
mifehievous confeqnence to.the public; if the ftr-ength 
of the executive power were liable to be curtailed, 
without its own exprefs confent, by conftrudtions and 
implications of the fuhjedt. Yet, where an aft of par- 
liament.is exprefsly made for the prefervation of public 
rights and the fuppreffion of public wrongs, and does 
not interfere with the eftablifhed rights ( f the crown, 
it is faid to be binding as well upon the king as upon- 
the fubjedt.: and,, likewife, the king may take the be¬ 
nefit of any particular adt,. though he be not efpecially 
named. 

2. The king is confidered-, in the next place, as the- 
generaliffimo, or the firft in military command, within 
the kingdom. The great end of fociety is -to protect 
the weaknefs of individuals by the united ftrengtb off 

the- 
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Preroga- the community ; and the principal ufe of government 
tive. is to diredt that united ftrength in the bed and mold ef- 
' v fedtual manner, to anfwcr the end propofed. Monar¬ 

chical government is fuppofed to be the fkteft/ff any for 
this purpofe : it follows therefore, from the very end of 
its inftitution, that in a monarchy the military power 
muft be traded in the hands of the prince. 

In this capacity, therefore, of general of the king¬ 
dom, the king has the foie power of railing and regula¬ 
ting fleets and armies. The manner in which they are 
railed and regulated is explained tinder the article Mt- 
litart State. We are now only to confider the prero¬ 
gative ofenliliing and of governing them: which in¬ 
deed was difputed and claimed, contrary to all reafon 
2nd precedent, by the long parliament of king Cha. I.; 
but, upon the relloration of his fon, was folemnly de¬ 
clared by the ftatute 13 Charles II. c. 6. to be in the 
king alone : for that the foie fupreme government and 
command of the militia within all his majefty’s realms 
and dominions, and of all forces by fea and land, and 
of all forts and places of ftrength, ever was and is the 
undoubted right of his majefty, and his royal predecef- 
fors, kings and queens of England ; and that both or 
either houle of parliament cannot, nor ought to, pretend 
to the fame. 1 

This ftatute, it is obvious to obferve, extends not 
only to fleets and armies, but alfo to forts and other 
places of ftrength within the realm ; the foie preroga¬ 
tive, as well ot eredting, as manning and governing of 
which, belongs to the king in his capacity of general 
of the kingdom: and all lands were formerly fubjedt to 
a tax, for building of caftles wherever the king thought 
proper. This was one of the three things, from con¬ 
tributing to the performance of which no lands were 
exempted, and therefore called by the Anglo-Saxons 
the trinoda neceffitas ; fc. pontis reparatio, arcis con/h-uSto, 
et expeditio contra hoflem. Aid this they were called 
upon to do fo often, that, as Sir Edward Coke from M. 
Paris afiurer. us, there were in the time of Henry II. 
xi 15 caftles fubftfting in England. The inconvenien- 
cies of which, when granted out to private fubjects, the 
lordly barons of tbfe times, were fever el y felt by the 
whole kingdom ; for, as William of Newburg remarks 
in the reign of king Stephen, erat.t in Anglia quodammo- 
do tot reges vel potius tyranni, quot dotnini cajlellorum ; 
but it was felt by none more fenfibly than by two fuc- 
ceeding princes, king John and king Henry III. And 
therefore, the greeted part of them being demolifhed 
in the baioi ’s wars, the kings of after times have been 
very cautious id differing them to be rebuilt in a forti¬ 
fied manner: and Sir Edward Coke lays it down, that 
no fubjedt can bu’ld a caftle, or houie of ftrength im- 
battled, or other fortrefs defenfible, without the licence 
of the king ; for the danger which might enfue, if every 
man at his pleafure might do it. 

It is ; partly upon the fame, and partly upon a fifeal 
foundation, to fecurc his marine revenue, that the king 
has the prerogative of appointing ports and havens , or 
fuch places only, for perfons and merchandize to pafs 
into ard out. of the realm, as he in his wifdom fees pro¬ 
per. By the lei dil law, all navigable rivers and havens 
were computed among the regalia, and were fubjedt to 
the fovereign of the (fate. And in England it hath al¬ 
ways been held, that the king is lord of the whole (hore, 
aad particularly is the guardian ef the ports and havens, 


which are the inlets and gates of the realm : and there- Preroga- 
fore, fo early as the reign of king John, we find (hips _ 

feized by the king’s officers for putting in at a phue 
that was not a legal port. Thefe legal ports were un¬ 
doubtedly at firft affigned by the crown ; fince to each 
of them a court of portmote is incident, the jurifdiction 
of which muft flow from the royal authority : th t great 
ports of the fea are alfo reftrred to as well known and 
eftablifiied, by ftatute 4 Hen. IV. c. 20. which prohi¬ 
bits the landing elfewhsre under pain of confifcation ; 
and the ftatute 1 Eliz. c. 11. recites, that the franchi.e 
of lading and difeharging had been frequently granted 
by the crown. 

But though the king had a power of granting the 
franchife of havens and ports, yet he had not the power 
of refnmption, or of narrowing and confining their li¬ 
mits when once eftablifhed ; but any perfon had a right 
to load or difeharge his merchandife in any part of the 
haven : whereby the revenue of the cuftom was much 
impaired and diminifhed, by fraudulent landings in ob- 
feure and private corners. This occafioned the ftatutes 
of Eliz. c. 11. and 13 and 14 Car. II. c. 11. § 14. 
which enable the crown by commiffion,to afeertain the 
limits of all ports, and to allign proper wharfs and 
quays in each port, for the exclufive landing and loading 
of merchandife. 

The eredtion of beacons, light-houfes, and fea-marks. 
is alfo a branch of the royal prerogative : whereof the 
firft was anciently ufed in order to alarm the country, 
in cafe of the approach of an enemy ; and all of them 
are fignally ufeful in guiding and preferving veflels at 
fea by night as well as by day. See Beacon. 

3. Another capacity in which the king is confidered 
in domeftic affairs, is as the fountain of juftice and gene¬ 
ral confervator of the peace of the kingdom. See the 
article Fountain of Justice. 

4. The king is likewife the fountain of honour, of 
office, and of privilege : and this in a different fenfe 
from that wherein he is ftyled the fountain of juflice ; for 
here he is really the parent of them. See the articles 
Fountain of f ustice and Fountain of Honour. 

5. Another light, in which the laws of England 
confider the king with regard to domeftic concerns, is as 
the arbiter of commerce. By commerce, we at prefent 
mean domeftic commerce only ; for the king’s preroga¬ 
tive with regard to which fee Regulation of 1 /eiguts and 
Meafares, Money, & c. 

6. The king is, laftly, confidered by the laws of 
England as the head and fupreme governor of the na¬ 
tional church. 

To enter into the reafons upon which this prerogative 
is founded is matter rather of divinity than of law. We 
fnall therefore only obferve, that by ftatute 26 Hen. 

VIII. c. 1. (reciting that the king’s majefty jnftly and 
rightfully is and ought to be the fupreme head of the 
church of England ; and fo had been recogni'ed by the 
clergy of ihat kingdom in their convocation) it is enadf- 
ed, that the king fhall be reputed the only fupreme 
head in earth of the church of England ; and Hi all have,, 
annexed to the imperial crown of this realm, as well the 
title and ftyle thereof, as all jurii'didfions, authorities, 
and commodities, to the laid dignity of fupreme head 
of the church appertaining. And another ftatute to- 
the fame purport was made, 1 Eliz.c, 1. 

In virtue of this authority the king convene?, pro- 
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?rcruj_-j- rogues, retrains, regulates, and diffolves, all ecclefiafti- 
tive cal fynods or convocations. This was an inherent pre- 
T> iH. rogative of the crown long before the time of Henry 
. rc '_ urgl VIII. as appears by the Ilatute 8 Hen. VI. c. i. and 
the many authors, both lawyers and hiftorians, vouched 
by Sir Edward Coke. So that the Itatute 25 Hen. 
VIII. c. 19. which retrains the convocation from ma¬ 
king or putting in execution any canons repugnant to 
the king’s prerogative, or the laws, cuftoms, and fta- 
tutes of the realm, was merely declaratory of the old 
common law: that part of it only being new, which 
makes the king’s royal affent actually neceflary to the 
validity of every canon. The convocation or ecclefiafti- 
cal fynod, in England, differs confiderably in its confti- 
tution from the fynods of other Chriftian kingdoms: 
thofe confiding wholly of bilhops ; whereas in England 
the convocation is the miniature of a parliament, where¬ 
in the archbifhop prefides with regal date ; the upper 
houfe of bilhops reprefents the houfe of lords; and the 
lower houfe, compofed of reprefentatives of the feveral 
diocefes at large, and of each particular chapter therein, 
refembles the houfe of commons with its knights of the 
fhire and burgeffes. This corftitution is faid to be 
owing to the policy of Edward I. who thereby at one 
and the fame time let in the inferior clergy to the pri¬ 
vileges of forming ecclefiaftical canons (which before 
they had not), and alfo introduced a method of tax¬ 
ing ecclefialtical benefices, by confent of convocation. 

From this prerogative alfo, of being the head of the 
church, arifes the king’s-right of nomination to vacant 
bilhoprics, and certain other ecclefiaftical preferments. 

As head of the church, the king is likewife the der¬ 
nier refort in all ecclefiaftical caules; an appeal lying 
ultimately to him in chancery from the fentence of 
every ecclefiaftical judge: which right was reftored 
to the crown by ftatute 2$ Hen. VIII. c. 9. 

III. The king’s fifcal prerogatives, or fuch as re¬ 
gard his revenue. See the article Revenue. 

Prerogative- Court, an Englifh court eftablilhed for 
the trial of all teftamentary caufes, where the deceafed 
hath left bona notabilia within two different diocefes. 
In which cafe the probate of wills belongs to the arch- 
biftiop of the province, by way of fpecial prerogative. 
And all caufes relating to the wills, adminiftrations, or 
legacies of fuch perfons, are originally cognizable here¬ 
in, before a judge appointed by the archbiihop, call¬ 
ed the judge of the prerogative-court ; from whom an 
appeal lies by ftatute 25 Hen. VIII. c. 19. to the 
king in chancery, inftead of the pope as formerly. 

PRESAGE, in antiquity, denotes an augury, or 
fign cf fome future event; which was chiefly taken 
from the flight of birds, the entrails of viftims, &c. 
See Augury and Aruspices. 

PRESBURG, the capital of the kingdom of Low¬ 
er Hungary, called by the inhabitants Pofony and Pre- 
fporen, lituated on the Danube, about 46 miles eaft from 
Vien: a, and 75 from Buda. The caftle, in which the 
regalia are kept, ftands on a hill above the town. Here 
the ftates affemble ; and in the cathedral, dedicated to 
St Martin, the king is crowned. The town is not very 
large, nor well built; but is very ancient, pleafamly fitu- 
ated, and enjoys a good air. Its fortifications are only 
a double wall and ditch. In the lower fubuibs is a hill, 
where the king, after his coronation, goes on horfeback, 
and brandifhes St. Stephen’s fword towards the four car¬ 


dinal points, intimating, that he will defend his country Prcfbytte 
againft all its enemies. Befides the cathedral, there II 
are feveral other Popifh and one Lutheran church, Pre ffyte-^- 
with a Jefuits college, three convents, and two hof- . . 

pitals. It gives name to a country; and is the re- 
fidence of the archbiihop of Gran, who is primate, 
chief fecretary, and chancellor cf the kingdom, legalus 
natus of the Papal fee, and prince of the holy Roman 
empire. E. Long. 17. 30. N. Lac, 48. 20. 

PRESBYTffi, perfons whole eyes are too flat to re- 
fraff the rays fufficiently, fo that unlefs the objedt is at 
fome diftance, the rays coming from it will pafs through 
the retina before their union, confequently vifion is con- 
fufed} old people are ufually the fubjedts of this dif- 
eafe. In order to remedy, or at leaft to palliate, this 
defedt, the perfon Ihould firft ufe glaffes which do not 
magnify, and from them pafs gradually to more convex 
fpedtacles, which Ihorten die focus. 

PRESBYTER, in the primitive Chriftian church, 
an elder, one of the fecund order of ecclefiaftics; the 
other two being bifhops and deacons. See the articles 
Bishop andDEACON. 

Preibyter or elder is a word borrowed from the 
Greek tranflation of the Old Teftament, where it com¬ 
monly fignifies ruler or governor ; it being a note of of¬ 
fice and dignity, not of age ; and in tills fenfe bilhops 
are fometimes called prejbyters in the New Taftament. 

The prefbyters might baptize, preach, confecrate, and 
adminifter the eucharift in the bilhop’s abfence, or in 
his prefence if he authorifed and deputed them ; and 
the bilhops did fcarce any thing in the government of 
the church without their advice, confent, and amicable 
concurrence. 

The grand difpute between the followers of the Ge¬ 
neva and Roman difcipline, is about the famenefs and 
difference of prefbyters and bifhops at the time of the 
apoftles. See Episcopacy, Indepenbents, and the 
following article. x 

PRESBYTERIANS, Proteftants, fo called from Difcrimi- 
their maintaining that the government of the church nating 
appointed in the New Teftament was by prefbyteries, principle 
that is, by affociations of minifters and ruling elders, ^ the .^ r '* 
polfefTed all of equal powers, without any fuperiority ' ' 

among them either in office or in order. 

The Prefbyterians believe, that the authority of their 
minifters to preach the gofpel, to adminifter the facra- 
ments of baptifm and the Lord’s fupper, and to feed the 
flock of Chrift, is derived from the Holy Ghoft by the 
impofition of the hands cf the prefbytery; and they 
oppofe the independent feheme of the common rights 
of Chriftians by the fame arguments which are ufed for 
that purpofe by the Epifcopalians (fee Episcopacy). 

They affirm, however, that there is no order in the 
church as eftablilhed by Chrift and his apoftles fuperior 
to that of prefbyters ; that all minifters being ambalfa- 
dors of Chrift, are equal by their commiflion ; that 
prejbyter and biHop, though different words, are of the 
fame import; and that prelacy was gradually eftablilhed 
upon the primitive practice of making the moderator or 
fpeaker of the prelbytery a permanent officer. a 

Thefe pofitions they maintain againft the Epifcopa- Scriptural 
lians by the following fcriptural arguments. They ob- arguments 
ferve, that the apoftles planted churches by ordaining ag ainft 
bifhops and deacons in every city ; that the minifters ^’dcopscy* 
which, in one verfe are called bilhops are in the next 

perhaps 
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Prefbytc- perhaps denominated prefbyters; that we nowhere read 
rianj. in the New Teftament of bifhops, prefbyters, and dea- 
c J cons, in any one church; and that therefore we are un¬ 
der the neceffity of concluding bifhop and prefbyter to 
be two names for the fame church officer. This is ap¬ 
parent from Peter’s exhortation to the elders or prefby- 
ters who were among the Jewifh Chriftians. “ The 
elders (prefbyters) which are among you I exhort, who 
am alio an elder , and a witnefs of the fufferings of 
Chrift, and alio a partaker of the glory that ihall be re¬ 
vealed : Feed the flock of God which is among you, 
taking ih&mverfight thereof (t?r/9-*ciirowT«f ading as bi¬ 
flops thereof), not by conftraint, but willingly ; not for 
filthy lucre, but of a ready mind ; neither as being 
lords over God’s heritage, but being enfamples to the 
* x Peter flock From this paifage it is evident, that the 

x > a » 3 * prefbyters not only fed the flock of God, but alfo go¬ 
verned that flock with epifcopal powers; and that the 
apoftle himfelf, as a church officer, was nothing more 
titan a prefbyter or elder. The identity of the of¬ 
fice of bifhop and prefbyter is flill more apparent from 
Heb. xiii. 7. 17. and 1 Theffi v. iz. ; for the bifhops 
are there reprefented as governing the flock, fpeaking 
to them the word of God, watching for their fouls, and 
difcharging various offices, which it is impoffible for 
any man to perform to more than one congregation. 
Reafons From the laft cited text it is evident, that the bifhops 
for fuppo- (»f iieratuvovs) of the Theffalonian churches had the paf- 
fin^bi- toral care of no more fouls than they could hold perfo- 
fhops aad na i communion with in God’s worfhip ; for they were 
of die fams as all the people were to know, efleem, and luve, 
•rder. as thofe that not only were over them, but alfo “ clofely 
laboured among them and admonifhed them.” But 
diocefan bifhops, whom ordinarily the hundredth part 
of their flock never near nor fee, cannot be thofe bi¬ 
fhops by whom that flock is admonilhed, nor can they 
be w hat Peter requires the bifhops of the Jewifh con¬ 
verts to be, enfamples to the flock. It is the opinion of 
Dr Hammond, who was a very learned divine, and a 
zealot for epifcopacy, that the elders whom the apoftle 
f Chap, v, James defires f the fick to call for, were of the higheft 
* 4 - permanent order of ecclefiaftical officers ; but it is 

lelf-evident that thofe elders cannot have been dio¬ 
cefan bifhops, otherwife the fick muft have been often 
without the reach of the remedy propofed to them. 

There is nothing in Scripture upon which the Epif- 
copalian is more ready to reft his caufe than the alleged 
epifcopacy of Timothy and Titus; of whom the for¬ 
mer is laid to have been bifhop of Ephefus, and the 
latter bilhop of Crete; yet the Prefbyterian thinks it 
as clear as the noon-day fun, that the prefbyters of 
Ephefus were fupreme governors under Chrift of the 
Ephefian churches, at the very time that Timothy is 
pretended to have been their proper diocefan. 

In Aris xx. 17, &c. we lead, that “from Miletus 
Paul fent to Ephefus, and called the elders (prefbyters) 
of the church. And when they were come to him, he 
faid unto them, Ye know, from the firft day that I 
came into Afia, after what manner I have been with 
you, at all feafons. And now I know that ye all, 
among whom I have gone preaching the kingdom of 
God, fha’l fee my face no more. Wherefore I take 
you to record this day, that I am pure from the blood 
of all men. For I have not fhunned to declare unto 
jouall the counfel of God. Take heed therefore unto 

4 


yourfelves, and to all the flock over which the Holy Preftyt*- 
Ghoft hath made you overfeel s (untniovouc bifhops), to lli ‘ n; - 
feed the church of God, which he hath purchafed with 
his own blood. For I know this, that after my depar¬ 
ture fhall grievous wolves enter in among you, not fpa- 
ring the flock. Alfo of your ownfelves lhall men arife, 
fpeaking perverfe things, to draw away difciples after 
them. Therefore watch, and remember, that by the 
fpaCe of three years, I ceafed not to warn every one 
night and day with tears. And now, brethren, I re¬ 
commend you to God, and to the word of his grace,” 

&c. 4 

From this paffage, it is evident that there was in the The p if- 
city of Ephefus a plurality of pallors of equal authority tors °f E - 
without any fuperior paftor or bifhop over them ; for the P heil ‘s o£ 
apoftle diredts his difeourfe to them all in common,, and thority^ 1 * 
gives them equal power over the whole flock. Dr Ham¬ 
mond indeed imagines, that the elders whom Paul called 
to Miletus were the bifhops of ffia, and that he fent 
for them to Ephefus, becaufe that city was the metro¬ 
polis of the province. But were this opinion well- 
founded, it is not conceivable that the facred writer 
would have called them the elders of the church of 
Ephefus , but the elders of the church in general , or the 
elders of'the churches in Afia, Befides, it is to be re¬ 
membered, that the apoftle was in fuch hafte to be at 
Jerufalem, that the facred hiftorian meafures his time 
by days ; whereas it muft have required feveral months 
to call together the bifhops or elders of all the cities of 
Afia ; and he might certainly have gone to meet them 
at Ephefus in lefs time than would be requifite for their 
meeting in that city and proceeding thence to him at. 

Miletus. They muft therefore have been either the- 
joint pallors of one congregation, or the paftors of dif¬ 
ferent congregations in one city : and as it was thus in 
Ephefus, l'o was it in Philippi; for we find the apoftle 
addreffing his epiftle “to all the faints in Chrift Jefus 
which are at Philipp?, with the bifhops and deacons.”' 

From the paffage before us it is likewife plain, that the- 
prefbyters of Ephefus had not only the name■ but the 
whole power of biihops given to them by the Holy 
Ghoft ; for they are enjoined to do the whole- work of' 
bifhops— vot/jtamii t»v tov 8so u —which fignifies, 

to rule as well as feed the church of God. Whence we 
fee, that the apoftle makes the power of governing infe- 
parable from that of preaching and watching; and that 
according to him, all who are preachers of God’s word, 
and watchmen of fouls, are neceffarily rulers or gover¬ 
nors of the church, without being accountable for their 
management to any prelate, but only to their Lord 
Chrift from whom their power is derived. 

It appears therefore, that the apoftle Paul left in the Timothy 
church of Ephefus, which he had planted,, no other fuc- no hifbop-, 
cefl’ors to himfelf than prefbyter-bifhops, or Prefbyterian 
minifters, and that he did not devolve his power upon 
any prelate. Timothy, whom the Epifcopalians allege 
to have been the firft bifhop of Ephefus, was prefent 
when this fettlement was made* ; and it is furely not to * Adis xx,. 
be fuppofed, that, had he been their bifhop, the apoftle i> 
would have devolved the whole epifcopal power uponi 
the prefbyters before his face. If ever there was a fea- 
fon fitter than another for pointing out the duty of 
this fuppofed bifhop to his diocefe, and his prefbyters 
duty to him, it was furely when Paul was taking his 
final leave of them, and difeourfing fo pathetically con¬ 
cerning 
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ccrning the duty of overfeers, the coming of ravenous any fucceflors. In the apoftolie office there' were in- Prelbyte* 
wolves, and the confequent hazard of the flock. In deed fome things peculiar and extraordinary, fuch as . t 

this farewell difcourfe, he tells them that “he bad not their immediate call by Chrift, their infallibility, therr 
iliunned to declare unto them all the counfel of God.” being witneffes of our Lord’s refurre&ion,. and . their 
But with what truth could this have been faid, if ohe- unlimited jurifdidtion over the whole world.' Thefe 
dience to a diocefan bilhop had been any part of their -powers and privileges could not be conveyed by import- 
duty either at the time of the apoftle’s fpeaking or at tion of hands to any fucceflors, whether called preffiy- 
any future period? He forefaw that ravenous wolves ters or biftiops ; but as rulers Or office-bearers in pari 
would enter in among them, and that even fome of ticular churches, we have the confeffion of “the very 
themfelves fliould arife fpeaking perverfe things; and chiefeft apoftles,” Peter and John, that they were no* 
if, as the Epifcopajians allege, diocefan epifcopacy was thing more than prelbyters or parifli minifters. This 
the remedy provided for thofe evils, is it not ftrange, being the cafe, the difpute, which ifi the early part of 
pafling ftrange, that the infpirCd preacher did not fore- the palling century was fo warmly agitated concerning 
fee that Timothy, who was Handing befide him, was the validity of Prelbytcrian ordination, may be foon de- 
deftined to fill that important office; or if he did fore- cided; for if the ceremony of ordination be at all eflen- 
fee it, that he omitted to recommend him to his future rial,' it is obvious that fuch a ceremony performed by 
charge, and to give him proper inftruiftions for the prelbyters mull be valid, as there is no higher order of 

difcharge of his duty ? ecclefiaftics in the church by whom it can be performed. 

But if Timothy was -not bifhop of Ephefus, what, it Accordingly we find, that Timothy: himfelf, though 
may be alked, was his office in that city? for that he faid to be a bifhop, was ordaiiied by,the laying on of 
refided there for fome time, and was by the apoftle the hands of a prelbytery. At that ordination indeed 
inverted with authority to ordain and rebuke prelbyters, St Paul prefided, but he could prefide only as pr'u 
are fails about which all parties are agreed, and which mus in paribus for we have feen that, as permanent 
indeed cannot be controverted by any reader of Paul’s officers in the church of Chrift, the apoftles; themfelves 
epiftles. To this the Prelbyterian replies with confi- were no more than prelbyfers. If the apoftles hands 
dence, that the power which Timothy exercifed in the were impofed for any other purpofe, it mull have been 
church of Ephefus was that of an evangeliftf, and not to communicate thofe charifmata or miraculous gifts 
a fixed prelate. But, according to Eufebius, the work of the Holy Spirit, which were then fo frequent j 

of an evangelift was, “ to lay the foundations of the but which no modem prefbyter or .bifhop. will pre.- 

faith in barbarous nations, and to conftitute among tend to give, unlefs his underftanding be clouded by 
them pallors ; after which -he palled on to other coun- the grofieft ignorance, or perverted by the moft fran- 
tries.” Accordingly we find, that Tinaothy was reft- tic enthufiafm. g 

dent for a time at Philippi and Corinth J as well as But if the office of bifhop and prefbyter was origi- R ‘f e °f 
at Ephefus, and that he had as much authority over nally the fame, how, it will be alked, came diocefan epif. e P lfco P ac P 
thofe churches as over that of which he is faid to have copacy to prevail fo univerfally as it is confeffed to 

been the fixed bifhop. “ Now, if Timotheus come, have done before the converfion of Conftantine and the 

fee that he maybe with you without fear, for he work- civil eftablifhment of Chriftianity in the Roman em- 

eth the work of the Lord, as I alfo do. Let no man pire? To give a fatisfadlory anfwer to this queftion is 
therefore defpife him.” This text might lead us to fup- certainly the moft arduous tafk which the advocate for 
pofe, that Timothy was bifhop of Corinth as well as of prefbytery has to perform j but it is a tafk not infur- 
Ephefus; for it is ftronger than that upon which his mountable. 

epifcopacy of the latter church is chiefly built. The From many paflages in the New Teftament *, it is * a&s a. 
apoftle fays, “ I befought thee * to abide ftill at Ephe- evident, that when the apoftles planted churches in dif- 29. xiii. r, 
fus, when I went into Macedonia, that thou mighteft ferent cities, they generally fettled more than one pa- 3- xv. 

charge fome that they teach no other dodtrine.” But florin the fame church, to feed and govern it with ^'‘ t ’ 

had Timothy been the fixed bifhop of that city, there joint authority. The propriety of this conftitutien is 

would furely have been no neceffity for befeechivg him to obvious. In thofe days, when the difoiples of Chrift 

abide with his flock. It is to be obferved, too, that the were perfecuted for their religion, and often obliged 
firft epiftle to Timothy, which alone was written to to meet in the “ night for fear of the Jews,” they 
him during his refidence at Ephefus, was of a date prior could not with any degree of prudence aflemble in 
to Paul’s meeting with the elders of that church at Mi- large numbers ; and therefore, had there been no more 
letus; £or in the epiftle he hopes to come to him ftiort- than one pallor in a city, the Chriftian converts, though, 
ly, whereas he tells the elders at Miletus that they when affembled, they might have amounted to but a 
fliould fee his face no more. This being the cafe, it is fmall congregation, could not all have enjoyed the be- 
evident that Timothy was left by the apoftle at Ephefus nefit of public worlhip on the fame day ; at leaft it 
©illy to fupply his place during his temporary abfence is obvious that they could not poffibly have aflembled 
at Macedonia, and that he could not poffibly have been for this purpofe fo often as their want pf inftrudlion, 
conftituted fixed bifhop of that church, fince the epif- and the duty of “breaking of bread and of prayer,” 
copal powers,were afterwards committed to the prelby- required them to meet. It was therefore with great 
ters by the Holy Ghoft in his prefence. wifdom that the apoftles ordained feveral prelbyters in 

The identity of the office of bifhop and prelbyter be- the fame church ; but as thefe prelbyters would have 
ing thus clearly eftablilhed, it follows, that the prelby- occafton to meet frequently,, and to deliberate on the 
terate is the higheft permanent office in the church, ftate of the flock which it was their duty to feed, and 
and that every faithful pallor of a flock is fucceffor to over which they had all equal authority, they \frpuld 
the apoftles in every thing in which they were to have be under the neceffity of electing one of their ,own 

* • number 
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Prcfcyt*- number to be prefident or moderator of the prefbytery, 
riaps. that order might be preferved, and all things done with 
v decency. At firft there is reafon to believe that thole 
prefidents held their office no longer than while the 
prefbyteries fat in which they were elected. Among 
the apoftles themfelves there was no fixed prefident. 
Peter indeed appears to have been molt frequently ad¬ 
mitted to that honour; but there is one very memo- 
| Aft» xv. rable occafion on record f, when James the Lord’s 
brother prefided in anaffembly of apoftles, elders, and 
brethren, held at Jerufalem, to determine the queflion 
concerning the neceffity of circumcifing the Gentiles, 
and commanding them to keep the law of Mofes. 

Upon this model were the primitive prefbyteries 
formed. They confifted of feveral prefbyters pofTeffed 
of equal powers, who at their meetings appointed one 
of their own number to difcharge the office of mode- 
•rator or temporary prefident; but to this prefidentlhey 
gave no prelatical powers or negative voice over the 
p deliberations of his brethren ; for, as Jerome informs us, 
According the church was then governed commur.i prejbjterorum coti- 
ts Jerome, r.ilw, “ by a common council of prefbyters.” It appears, 
however, that when an apofile, an apcflolical man, or 
an evangelift, fixed his refidence in any city, and took 
upon hinsfelf the paftoral care of part of the flock, 
his co-prefbytfrs, from refpeft to his fmgular gifts, 
made him their conftant and fixed moderator. Hence 
Timothy, during his abode at Ephefus, was modera¬ 
tor of the prefbytery ; and hence too Mark the evan¬ 
gelift, who refided many years in Alexandria, has been 
called the firft bifhop of that church, though he ap¬ 
pears to have been nothing more than permanent mo¬ 
derator. We advance this upon the authority of Je¬ 
rome, one of the moft learned fathers of the Chriftian 
church, who informs us, that upon the death of the 
evangelift, the prefbyters of Alexandria, for more than 
200 years, chofe their bifhops from their own number, 
and placed them in the epifcopal chair, without dream¬ 
ing that they ought to be raifed to a higher order by 
a new confecration;— Prejbyteri unum ex fe eledum in 
excelfiori gradu collocatum, epifcopum nominabant. As this 
practice of making the moderator of the prefbytery of 
Alexandria a permanent officer, was thought a good 
expedient to guard the infant churches againfl fchifms 
and divifions, thofe churches gradually adopted it. For, 
as Jerome tells us, Pojlquam unufquifque eos auos baptiza- 
I'crnt, fuos putabnt ejfe, non Chrifli, in toto orle decretum 
eft, ut unus de prefoyteris eleBus , fuperpaneretur cateris, ad 
quern smnis ecclfa cum pertineret, et fchijmatum fcmina 
tollerentur. 

The advantages which, in difplaying his talents and 
authoiity, the perpetual prefident or fpeaker of any 
afiembly has over his colleagues in office, are fo ob¬ 
vious, that when the pradfice of eledting their mode¬ 
rators for life became univerfal among the prefbyteries 
of the primitive church, it is eafy to conceive how am¬ 
bitious men might fo magnify the difficulties and im¬ 
portance of their Ration, as to introduce the cuftom 
of filling it by a new confecration of the bifhop eledf. 
But when this was done, diocefan epifcopacy, with all 
its powers and prerogatives, would follow as a thing of 
courfe, until “ by little and little (as Jerome exprelfes 
himfelf) the whole paftoral care of the flock was de¬ 
volved upon one man.” • 

Our limits will not permit us to trace more minutely 
Vol. XV. 


the rife and progress of this ecclefiaftical ufurp.uion, rrffbyte¬ 
as the Prefbyterian calls it; but the reader who wiflies . 
for fuller information, after ftudying the remains of the 
four firft centuries of the Chriftian church, may confult 
An Inquiry into the Conjlilution, Difeipline, and Worjbip, 
of the Primitive Church , faid to have been written by St 
P eter King, afterwards lord chancellor of England. 

As an impartial lover of truth, he will do well to con¬ 
fult alfo a book inti tied An original Draught of the Pri¬ 
mitive Church, which was publifhed as an anl’wer to the 
Inquiry; and he may read with much advantage to 
himfelf A Letter from a parochial lijhop to a prelatical gentle¬ 
man, witli An Apology for the church of Scotland, both wiit- 
ren by Mr Willifon fome time minifterio Dundee, and 
both evincing confiderable learning and great ingenuity 
in their pious author. io 

Of the churches at prefent formed upon this mo- The church 
del, we believe, that without hefitation, we may fafely of Scotland, 
affirm the church of Scotland to be in general the moft 
refpedtable. Her mode of worfhip is Ample and f - 
lemn; her eftablifhed faith agreeable to the confeffior.s 
of moft other Prcteftant churches ; her judicatories 
are calculated to maintain the rights of the people; 
and her pallors are confeffedly men of liberal and en. 
lightened minds.' On thpc accounts it appears to us, 
that we cannot more properly conclude this article 
than with a fhort view' of her conft’tution, as being 
that in which our Prefbyterian readers will find them¬ 
felves moft interefted. 

No one is ignorant, that from the firft dawn of re¬ 
formation in Scotland, till the era of the revolution, 
there was a perpetual ftruggle between the court and 
the people for the eftablifbment of an Epifcopal or a 
Prefbyterian form of church government: The former 
model ofecclefiaftical polity was patrenifed by the houfe 
of Stuart on account of the fuppoit which it gave to 
the prerogatives of the crown; the latter was the fa¬ 
vourite of the majority of the people, peihaps not fo 
much on account of its fuperior claim to apoftolical in- 
ftitution, as becaufe the laity are mixed with the clergy 
in church judicatories, and the two orders, which un¬ 
der epifcopacy are kept fo diftinft, incorporated, as 
it were, into one body. In the Scottifh church, every 
regulation of public worftfip, every adi of difeipline, 
and every ecclefiaftical cenfure, which in ether churches 
flows from the authority of a diocefan bifhop, or from 
a convocation of the clergy, is the joint work of a cer- Covered 
tain number of clergymen and Hymen a (fling together by cic™y- 
witli equal authority, and deciding every queftion by a meu and 
plurality of voices. The laymen who thus form an hymen, 
effential part of the ecclefiaftical courts of Scotland, 
are called ruling elders ; and hold the fame office, as well 
as the fame name, with thofe brethren * who joined 'AAs xv. 
with the apoftles and elders at Jerufalem in determi¬ 
ning the important queftion concerning the neceffity of 
impofmg upon the Gentile converts the ritual obfervau- 
ces of the law of Mofes. Theft lay-elders Paul en¬ 
joined Timothy $ to account worthy of double honour, ^ t -p- 
if they fhould rule well, and difcharge the duties for 
which they were feparated from the multitude of their 
brethren. In the church of Scotland every parifh has 
two or three of thole lay-elders, who are grave and fe- 
rious perfons chofen from among the heads of families, 
of known orthodoxy and Ready adherence to the wor¬ 
fhip, difeipline, and government of the church. Be- 
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:rg folemnly engaged to ufe their utTTud endeavours 
for the fnppicHxp.i c-f vice and the cheriihing of piety 
and virtue, and to exevcife difcipline faithfully and dili¬ 
gently, the minifler, in the prei’ence of the congrega¬ 
tion, lets them apart to their office by fiolemn prayer ; 
and concludes the ceremony, which is fometimes called 
ordination, with exhorting both elders and people to 
their refpecbve duties. 

The kirk-feffioh, which is the lowed ecclefiaftical ju¬ 
dicatory, confifls of the minifter and tbofe elders of the 
-congregation. The minifler is ex ajfcio moderator, but 
lias no negative voice over the decifion of the feflion; 
nor indeed has he a right to yote at all, unlefs when 
the voices of the elders are equal and oppodte. He 
may indeed enter his proted againd their fentence, if he 
think it improper, and appeal to the judgment of the 
prefbytery ; but this privilege belongs equally to every 
■elder, as well as to every perfon who may believe him- 
felf aggrieved by the proceedings of the feflion. The 
deacons, whofe proper office it is to take care cf the 
poor, may be prefent in every feflion, and offer their 
counfel on all quedions that come before it; hut except 
in what relates to the didribution of alms, they have no 
decidve vote with the minifler and elders. 

The next judicatory is the prefytery, which confifls of 
all the padors within a certain didriff, and one ruling 
elder from each parifh commiffioned by his brethren 
to reprefent, in conjunction with the minifler, the 
ieffion of that parith. The prefbytery treats of fuch 
matters as concern the .particular churches within 
its limits; as the examination, admiffion, ordination, 
and cenfuring of miniders; the licenflng of probation¬ 
ers, rebuking of grofs or contumacious finners, the 
directing of the fentence of excommunication, the de¬ 
ciding upon references and appeals from kirk-felfions, 
refolving cafes of confcience, explaining difficulties in 
doedrine or difeipline; and cenfuring, according to the 
word of God, any herefy or erroneous doCtrine which 
hath been either publicly or privately maintained with¬ 
in the bounds of its jurifdiCtion. Whatever advan¬ 
tages may aiife from this equality, we cannot alto] 
gether approve of that part of the conditution which 
gives an equal vote, in quedions of herefy, to an 
illiterate mechanic and his enlightened pador. We 
are perfuaded that it has been the fource of much 
trouble to many a pious clergyman; who, from the 
laudable defire of explaining the feriptures and de¬ 
claring to his flock all the counfel of God, has employ¬ 
ed a variety of expreflions of the fame import, to illuf- 
trate thofe articles of faith, which may be obfeurely ex- 
preffed in the eftabliftied ftandards. The faid however 
is, that, in prefbyteries, the only prerogatives which the 
padors have over the ruling elders, are the power of or¬ 
dination by impofltion of hands, and the privilege of 
having the moderator chofen from their body. 

From the judgment rf the prefbytery there lies an 
appeal to the provincial fynod, which ordinarily meets 
twice in the year, and ex;ercifes over the prefbyteries 
within the province a jurifdiftion flmilar to that which 
is vefled in each prefbytery over the feveral kirk-feffions 
within its bounds. Of thefe fynods there are in the 
church of Scotland fifteen, which are compofed of.the 
members of the feveral prefbyteries within the refpective 
provinces which give names to the fynods. 

The highefl authority in the church qf Scotland is 
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the general aiiembly, which confifls of a rertamrmniber 
of miniflers and ruling elders delegated f rom each pref¬ 
bytery, and of commiffioners from the univerfities and 
royal boroughs. A prefbytery in which there arc fewer 
.than twelve pariflies, fends to the general affembly two 
miniders and one ruling elder : if it contain between 
12 and 18 miniders, it fends three of thefe, and one ru- ra ) afTni' 
ling elder: if it contain between 18 and 24 miniders, 
it fends four miniders and two ruling elders ; and of 24 
miniders, when it contains fo many, it fends five with 
two ruling elders. Every royal borough fends one ruling 
elder, and Edinburgh two ; whofe election mud be at;- 
teded by the kirk-feffions of their refpeCtive boroughs. 

.Every univerflty fends one commiflioner from, its own 
. body. The commiffioners are chofen annually fix weeks 
before the meeting of the affembly; and the ruling elders 
are often men of the firff eminence in the kingdom fer 
rank and talents. In this affembly, which meets once 
a year, the king prefldes by his commiflioner, who is 
always a npbleman ; but he has no voice in their delibe¬ 
rations. The order of their proceedings is regular, 
though fometimes the number of members creates a 
confufion, which the moderator, who is chofen from 
among the miniders to be, as it were, the fpeaker of 
the houfe, has not diffident authority to prevent. Ap¬ 
peals are brought from all the other eccledadical courts 
in Scotland to the general affembly; and in quedions 
purely religious no appeal lies from its determination*. 

—In the fubordination of thefe affemblies, parochial, 
prefbyterial, provincial, and national, the lefs unto the 
greater, confifls the external order, Arength, and ftedfaft- 
nefs of the church of Scotland. 

PRESCIENCE, in theology, previfion, or fore¬ 
knowledge ; that knowledge which God has of things 
to come.—The doCtrine of predeflination is founded on 
the prefcience of God, and on the fnppofxtion of all fu¬ 
turity’s being prefent to him. See Predestination-. 

PRESCRIPTION, in medicine, is the affigning a 
proper and adequate remedy to the difeafe, from an ex¬ 
amination of its fymptoms, and an acquaintance with 
the virtues and effects of the materia medica. 

Prescription, in lawq is a title acquired by ufe 
and time, and allowed by law; as when a man claims 
any thing, becaufe he, his anceftors, or they whofe 
edate he hath, have had or ufed it all the time whereof 
no memory is to the contrary : or it is where for conti¬ 
nuance of time, ultra memoriam hominis, a particular per- 
fen hath a particular right againd another. 

There is a difference between prefeription, cuflom, 
and ufage. Prefeription hath refpeCt to a certain perfon, 
who by intendment may have continuance for ever ; as for 
indance, he and all they whofe efiate he hath in fach a 
thing, this is a prefeription: but, Cufom, is local, and 
always applied to a certain place; as, time out of wind 
there has been fitch a cufom in fuch a place, Sic. And 
prefeription. belongeth to one or a. few only ; but cufom is 
common to all. Ufage differs from both, for it may be 
either to perfons or places ; as to inhabitants of a town to 
have a way, &c. 

A cuflom and prefeription are in the right; ufage is 
in the poffifpon ; and a prefeription that is good for the 
matter and fubdance, may be had by the manner of fet- 
ting it forth : but where that which is claimed as a cufom , 
in or for many, will be good, that regularly will be fo 
when claimed by prefeription for one. Prefeription is to 
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Prefer!p- be lime out ofmlr.il; though it is not the length of time 
tl ®“ that begets the rig'tof prefeription, nothing being done 
I’refent- ^y ,ime ’ although everv thing is d ne in time; tut it i.t 
meet. a prefuvtptien in lavs, that a thing cannot continue fo long 
y —- quiet, if it mas againji right, or injurious to another. 

Prescription, in Scotch law. See Law, p. 698, 
and 725. 

Prescription, in theology, was a kind of argument 
pleaded by Tertullian and others in the 3d century 
again!! erroneous dofiois. This mode of arguing has 
been defpifed by fome, both becaufe it has been ufed by 
Papifts, and becaufe they think that truth has no need 
of fuch a fupport. 

PRESENCE, a term of relation, ufed in oppofition 
to abfence, and fignifying the exigence of a perfon in a 
certain place. 

Present Tertfe, in grammar, the firft tenfe of a verb, 
expreffing the prefent time, or that fomething is now 
performing j as feribo, I write, or am writing. See 
Grammar. 

PRESENTATION, in ecclefiaftical law. See Pa¬ 
tronage. 

Presentation of the Virgin, is a feaft of the Romifh 
church, celebrated on the 21ft of November, in memo¬ 
ry of the Holy Virgin’s being prefented by her parents 
in the temple, to be there educated. Emanuel Comne¬ 
nas, who began to reign in 1143, makes mention of 
this feaft in his Conftitution. Some imagine it to have 
been eftablifhed among the Greeks in the nth century ; 
and think they fee evident proofs of it in fome homilies 
of George of Ntcomedia', who lived in the time of Pho- 
tsvis. Its inftitution in the Weft is aferibed to Gregory 
XI. in 1372. Some think it was inftituted in memory 
of the ceremony pructifed among the Jews for their new¬ 
born females; correfponding to the circumcifion on the 
eighth day for males. 

Presentation of our Lady alfo gives the title to three 
orders of nuns. The firft, projected in 1618, by a maid 
named Joan of Cambray. The habit of the nuns, ac¬ 
cording to the vifion fhe pretended to have, was to be 
a grey gown of natural wool, &c.; but this projedt was 
hever accomplifhed. The fecond was eftablilhed in 
France, about the year 1627, by Nicholas Sanguin, bi- 
Ihop of Senlis ; it was approved by Urban VIII. This 
order never made any great progrefs. The third was 
eftablifhed in 1664, when Frederic Borromeo, being 
-apoftolical vifitor in the Valteline, was intreated by fome 
devout maids at Morbegno to allow them to live in com¬ 
munity in a retired place ; which he granted, and erec¬ 
ted them into a congregation, under the title of congre¬ 
gation of our Lady. They live under the rule of St 
Auguftine. 

PRESENTMENT, in law. See Prosecution. 

A prefentment, generally taken, is a very compre¬ 
hensive term; including not only preferments properly 
fo called, but alfo inquilitions of office, and indidtments 
by a grand jury. A prefentment, properly fpeaking, 
is the notice taken by a grand jury if any offence from 
their own knowledge or obfervation, without any bill 
of indictment laid before them at the fuit of the king; 
As the prefentment ofanuifance, a libel, and the like; 
upon which the officer of the court mu!! afterwards 
frame an indidiment, before the party prefented can be 
put to anfwer it. An inquifnion of office is the ad! of 
a jury, fummoned by the proper officer to inquire of 


matters relating to the crown, upon evidence laid be- Prtfldoit, 
fore them. Some of thefe are in themfelves convidfions, P rc &- 
and cannot afterwards be traverfed or denied ; and v 
therefore the inqueft, or jury, ought to hear all that 
can be alleged on both fides. Of this nature are all 
inquifitions of felo defe\ of flight in perfor.s nccufed of 
felony; of deodands, and the like; and prefentments 
of petty offences in the flieriff's tomn or court-leet, 
whereupon the prefiding officer may fet a fine. Other; 
inquifitions may be aftenyaids traverfed and examined ; 
as paitieularly the coroner’s inqnifltion of the death of 
a man, when it finds any one guilty of homicide ; for 
in fuch cafes the offender fo prefented mufl be arraign¬ 
ed upon this inquifition, and may difpute the truth of 
it; which brings it to a kind of indidlment, the moft 
ufual and effedtual means of profecution. See Jndict- 
men r. 

PRESIDENT, Presses, is an officer created or 
elected to prefideovera company or aflembly ; fo called 
in contradiftindlion to the other members, who are term¬ 
ed ref dents. 

President of the United States of America. The officer 
in whom the executive power is veiled by the conftitu* 
tion. He muft be a natural born citizen of the United 
States, he muft be at lead thirty five years of age, and 
have refided fourteen years in the United States. He 
is chofen by electors appointed by the different States, 
equal in number to the Senators and Reprefentatives in 
Congrefs, whofe votes, fealed up,- are trar.fmitted to the 
PrefiJent of the Senate, who opens and counts them 
in prefence of the whole Congrefs, and the whole 
majority of votes decides. He holds his office for four 
years, and is commander in chief of the army and navy 
of the United States, and of the militia when called 
into the actual fervice of the United States; and by and 
with the confent of the Senate he has power to appoint 
ambafladors and other public mini tiers ; he can fill up 
vacancies which happen during the recefs of the Senate; 
he can conveae and adjourn the Congrefs; receive 
ambaffadors ; lake care that the laws be faithfully ex¬ 
ecuted ; and commiffion all the officers of the United 
States: but like all the officers of the United States, lie 
1-hall be removed from office on impeachment for, and 
conviction of, treafon, bribery or other high crimes and 
mifdemeanors. 

Vice- President of the United States, is chofen by the 
eledlors at the fame time and in the fame manner with 
the Prefident. See above. Fie is the Prelident of tire 
Senate, but has no vote unlefs they be equally divided. 

The powers and duties of the Prefident of the United 
States devolve on him in cafe of the removal of the 
Prefident until a new Prefident be eledled. 

PRESS (Prelum), in the mechanic arts, a machine 
made of iron or wood, ferving to fqueeze or compiefs 
any body very clofe. 

The ordinary preffes confift of fix members, or 
pieces; viz. two flat fmooth planks ; between which the 
things to be preffed are laid ; two ferews, or worms,, 
faftened to the lower plank, and paffing through two 
holes in the upper; and two nuts, in form of an S, 
ferving to drive the upper plank, which is moveable, 
againft the lower, which is flable, and without motion. 

Presses ufed for expreffing of Liquors, are of various 
kinds; fome, in moft refpedls, the fame with the com¬ 
mon prdfes, excepting that the under plank is per- 
3 R 2 forated 
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Pr f f 8 . forated 'with a great number of holes, to let the juice 
^ e> preffcd run through into a tub, or lecxiver, under;, 
neath. 

A Very ufeful machine for a prefs, in the procefs of 
cyder-making, has been later, conftrudted by Mr An- 
ftice, who, with his well-known zeal for the improve¬ 
ment of mechanics, permits us to lay before our readers 
the following defcription of it, 

,p' a -, te v A A, n° 1. two pieces of timber, 21 feet long, 12 by 6 
CCCCXv. j nc hes, laid fide by fide at the diftance of 12 inches, 
and fecured in that fituation by blocks placed between 
and bolts palling through them 5 this lrame fo: ms the 
bed of the machine. BB, two uprights, 12 feet long, 
6 by 8 inches, tnc rticed upon them, and fecured in their 
pofition by pins and iron fquaies. CC, two uprights, 
five feet long, fix by 10 inches, morticed near the end 
of the under frame, and fecured as befoie. D, a lever, 
17 feet long, 12 by 13 inches, turning on a large bolt 
which palfes through the ftiort uprights, alfo through 
iron ftraps, which fecure them to the bed infide, and a 
ilirrup of iron which pafles over the end of the lever, 
and which makes the turning point in the line.of,its 
lower fide, and not through its middle. E, a lever 20 
feet long, fix by eight inches at its largeft part, and ta¬ 
pering towards the other end : this lever turns on a bolt 
in the uprights BB. F. 1, 2, 3, 4. four pieces of oak. 
(which he calls needles, 10 feet long), four by two and 
an half inches, morticed loofely into the upper lever, and 
hung thereto by bolts, fo as to fwing perpendicularly, 
and play in a long mortice or channel cut through the 
large lever to receive them. Thefe needles have inch- 
holes pretty clofely bored through them (in a direc¬ 
tion croffing the machine), from the lower ends, as far 
upwards as the great lever will reach, when it is as high 
as it can go. G, a bed to receive what is to be prefix¬ 
ed. H, a frame to fupport a winch worked by a 
handle at I. At the end of the fmall lever two blocks 
or pulleys are fixed, one above and the other below it; 
•a rope of about half an inch diameter is then fattened to 
the cieling (or continuation of the uprights of the 
winchframe ifneceffary) atK; thenpafl'ed through the 
upper block on the lever, from thence pafl'ed through 
a block at L, and then goes with four turns round the 
winch, from whence it is carried through the block un¬ 
der the lever, and fattens to the machine at M ; by this 
means, if the winch be turned one way, it raifes the 
end of the fmall lever if the other depreifes it. 

To work the machine. If we fuppofe the great 
lever bearing on the matter to be prefled, an iron pin 
mutt be put into one of the holes in the needles above 
the great lever ; and when the fmall lever is worked as 
far as it will go, either up or down, another bolt is to 
be put into the hole, which comes neareft above the 
great lever on the other fide of the uprights BB, and 
the winch then turned the contrary way, by which 
means the preffing goes on whether the fmall lever rifes 
or falls. Before the refittance is very great, the needles 
fartheft from the fulcrum of the fmall lever are ufed ; 
after that the nearett are employed, which doubles the 
power of the machine. In raifing the great lever, or 
lowering it to its bearing, the needles moft diftantfrom 
the fulcrum of the fmall lever, are ufed under inftead 
of over it. As the rope is liable to ftretch and get 
flack, he pafles it, after taking two turns on the 
winch, through a pulley, to which is fufpended a weight 


of half a hundred, and then takes two turns more be- Prefs. 
fore it is carried through the other block, by which * 
means the flack is conftantly gathered in, and the weight 
holds on without increafing the friftion, as by hanging 
under the winch it counteracts the preffure. upwards ou 
its axis. 

The power of this machine is very great, being as 1 
to 1136 nearly, and capable by a trifling addition of 
any other proportion. It is applicable to many pur- 
pofes betide cyder-preff.ng, and is more Ample, and lefs 
liable to injury, than any other which has fallen under 
our obfervation. Perhaps, however, it would be an im¬ 
provement to ufe, inftead of the ropes.and pulleys, by 
which the lever E is moved, a fmall wheel or pinion of~ 

10 or 12 teeth, cn the axis of the winch W. (n” 2.), 
and a ftiff beams* down from the lever, having on its 
lower end an iron rack, of which the teeth , take into 
thofe of the pinion. 1 The action of thefe teeth would, 
in our opinion, be lefs diminithed by friClion and obli¬ 
quity, than the pulleys are by frifiion and the ftiffnefs 
of the rope; and the machine would retain all its other 
advantages. 

Press ufed by Joiners, to keep clofe the pieces they 
have glued, efpecially panels, &c. of wainfeot, is very 
Ample, confifting of four members ; viz. two ferews, 
and two pieces of wood, four or five inches fquare, and 
two or three feet long ; whereof the holes at the two 
ends ferve for nuts to the ferews. 

Press ufed by Inlayers, refembles the joiner’s-prefs, 
except that the pieces of xvood are thicker, and that 
only one of them is moveable ; the other, which is in 
form of a treflel, being fuftained by two legs or pillars, 
jointed into it at each end. This prefsferyes them for 
fawing and cleaving the pieces of wood required in mar¬ 
quetry or inlaid work. 

Founder’s Press, is a ftror.g fquare frame, confifting 
of four pieces of wood, firmly joined together with te¬ 
nons, &c. This prefs is of various fizes, according to 
the fizes of the moulds; two of them are required to 
each mould, at the two extremes whereof they are pla¬ 
ced ; fo as that, by driving wooden wedges between the 
mould and the fides of the prefles, the two parts of the 
mould wherein the metal is to be run may be prefled 
elefe together. 

Printing-PRESS. See PuiNTiNG-Prefs. 

Rolling- Press, is a machine ufed for the taking off 
prints from copper-plates. It is much lefs complex than 
that of the letter-printers. See its defcription and ufe 
under the article Rol'.ir.g-prefs Printing. 

Press, in Coining, is one of the machines ufed in ftri- 
king of money ; differing from the balance, in that it 
has only one iron bar to give it motion, and prefs the 
moulds or coins; is not charged with lead at its ex¬ 
treme, nor drawn by cordage. SeeCotNiNG. 

Birtder's Cuiting-PkF.ss, is a machine ufed equally by 
book-binders, ftationers, and pafteboard-makers; con¬ 
fifting of two large pieces of wood, in form of cheeks, 
conne&ed by two ftrong wooden ferews ; which, being 
turned by an iron bar, draw together, or fet afunder, 
the cheeks, as much as is neceffary for the putting in 
the books or paper to be cut. The cheeks are placed 
lengthwife on a wooden ftand, in the form of a cheft, 
into which the cuttings fall. Afide of the cheeks are 
two pieces o.f wood, of the fame length with the ferews, 
ferviug to direft the cheeks, and prevent their opening 

unequally. 
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Vrds unequally. Upon the cheeks the plough moves, to 
D-flwg- which the cutting knife is fattened by a ferew; which 
has its key, to difmount it, on occaiion, to be fliarp- 
ened. 

The plough confifts of feveral parts ; among the reft 
a wooden ferew or worm, which, catching within the 
nuts of the two feet that fuftain it on the cherts, brings 
the knife to the book or paper which is fattened in the 
preis between two boards. This ferew, which is pretty 
lor g, has two diredtories, which refernble thofe of the 
ferews of the prefs. To make the plough Aide fquare 
and even cm the cheeks, fo that the knife may make an 
equal paring, that foot of the plough where the knile is 
not fixed, Aides in a kind of groove, fattened along one 
of the cheeks. Lafily, the knife is a piece of fleel, fix 
or feven inches long, flat, thin, and fliarp, terminating 
at one end in a point, like that of a fword, and at the 
other in a fquare form, which ferves to fatten it to the 
plough. See BooK-Binding. 

As the long knives ufed by us in the cutting of books 
or papers, are apt to jump in the cutting thick books, 
the Dutch are faid to ufe circular knives, with an edge 
all round; which not only cut more tteadily, but laft 
longer without grinding. 

Press, in the Woollen Manufactory, is a large wooden 
machine, ferving to prefs cloths, ferges, rateens, &c. 
thereby to render them fmooth and even, ar.d to give 
them a glofs. 

This machine confifts of feveral members; the prin¬ 
cipal whereof are the cheeks, the nut, and the worm 
or ferew, accompanied with its bar, which ferves to 
turn it round, and make it defeend perpendicularly on 
the middle of a thick wooden plank, under which the 
fluffs to be prefled are placed. The calender is alfo 
a kind of prefs, ferving to prefs or calender l inen s, fllks, 
See. p-iusOCt-- r ■ dCZZts 

Liberty of the Press. See Liberty of the Prefs. 

PRESSING, in the manufa&ures, is the violently 
fqueezing a cloth, fluff, &c. to render it fmooth and 
glofly. 

There are two methods of preffing, viz. cold and 
hot., 

As to the former, or cold preffing: After the fluff 
has been floured, fulled, and ihorn, it is folded fquare 
in equal plaits, and a fkin of vellum or pafteboard put 
between each plait. Over the whole is laid a fquare 
wooden plank, and fo put into the prefs, which is ftrew- 
ed down tight by means of a lever. After it has lain 
a fufficient time in the prefs, they take it out, remo¬ 
ving the pafteboards, and lay it up to keep. Some 
only lay the fluff on a firm table after plaiting and 
pafteboarding, cover the whole with a wooden plank, 
and load it with a proper weight. 

The method of preffing hot is this: When the fluff 
has received the above preparations, it is fprinkled a 
little with water, fometimes gum-water; then plaited 
equally, and between each two plaits are put leaves of 
pafteboard ; and between every fixth and feventh plait, 
as well as over the whole, an iron or brafs plate well 
heated in a kind of furnace. This done, it is laid upon 
the prefs, and forcibly ftrewed down. Under this prefs 
are laid five, fix, &c. pieces at the fame time, all fur- 
niftied with their pafteboards and iron-plates.' When 
the plates are well cooled-, the fluffs are taken out and 
flitched a little together to keep them in the plaits. 


This manner of preffing was only invented to cover the Pr Ai 
defects of the fluffs ; and, accordingly, it has been Ire- .(j 
quently prohibited. . n * 

Pressing, or ImpreJJing. See Impressing. 

PRESSION, or pressure, in the Carteflan Philo- 
fophy, is a fuppofed impulfive kind ofmotion, or rather 
an endeavour to move, imprelfed on a fluid medium, 
and propagated through it. 

PRESSURE of air. See Pneumatics. 

Pressure of Fluids. See Hydrostatics and Pneu¬ 
matics. 

PREST, is ufed for a duty in money, to be paid 
by the flieviff on his account, in the exchequer, or for 
money left or remaining in his hands: 2 & 3 Edw. VI. 
c. 4. 

Pri st- Money, is To called from the French word ff, 
that is, promptus, expeditus ; for that it binds thofe who 
receive it, to be ready at all times appointed, being com¬ 
monly meant of foldiers. 

PRESTATION-money, is a fum of money paid 
yearly by archdeacons and other dignitaries to their 
bifhop, pro exteriori jurifdiQione. 

Prestation ( prajlatio ), was anciently ufed for other 
payments : Et quisti first de prajlationc muragii. Chart. 

Hen. VII. Sometimes alfo for pourveyance. 

PRESTEIGN is a town in Radnorfliire, diftant 
149 miles weft-north-weft from London, in the diredt 
road to Aberyftwitb, and throughout South Wales, in 
N. Lat. 52° 12', bounded to the north, and north eaft 
by Herefordfhire. It is a neat well built town, with 
clean and regular ftreets, and is the refidence of many 
genteel families. The neighbourhood abounds with all 
the comforts and conveniencies of life. It is feated on 
a gravelly foil on the banks of the river Lug, and at the 
head of a very fertile vafl : the mountains to the weft 
and north-weft of the town forming, as it were,, art 
amphitheatre round it. The name of it in Welfli is 
Slan-Andras, which is fuppofed to be derived from the 
church, which is dedicated to Saint Andrew. The 
town is divided into four wards, which have each a fe- 
parate jurifdidtion, feparate officers, levies, &c. The 
curfew-bell of William the Conqueror ftill remains in 
this place, and is rung every night. It is a borough by 
prefcriptlon, and is governed by a bailiff annually elec¬ 
ted, and fworn in by a fteward appointed by the crown. 

The living is a reftory and vicarage united, and report¬ 
ed to be worth from L. 500 to L. 600 per annum ; the 
parifti lying in two counties. Here is an excellent free 
fchool well endowed. The county hall, the county gaol, 
the country bridewell, and houfe of correftion, are kept 
in this place. The markets are held on Saturdays; and 
there are two fairs in the year. About a century and 
a half ago Prefteign was conflderably larger; had a 
good woollen manufactory, of which the very large 
buildings now Handing (formerly belonging to clothiers) 
bear ample teftimony, but a fire, fucceeded by the 
plague, in the town about the year 1636, reduced the 
lame, and with it, its confequence as a manufacturing 
town. The healthinefs ot its fituation cannot be better 
aflertained than by the regifter of births and burials. 

The paiiffi embraces at leaft a circle of 19 miles ; and 
the average of burials for the laft feven years was only 
26 perfons per annum, and that of births for the fame 
time was 42; and of the former upwards of 18 were 
from So to 100 years old. 


PRES- 
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FRESTER (John, or Jean), an appellation former¬ 
ly given to an emperor of the Tartars who was over¬ 
come and killed by Jenghiz Khan. Since that time it 
has been given to the emperor of Abyffinia or Ethio¬ 
pia; however, in Ethiopia itfclf this name is utterly 
unknown, the emperor being there called the grand ne- 

£US. 

Prester, a meteor, confiding of an exhalation 
thrown from the clouds downwards with fuch violence, 
as that by the collifion it is fet on fire. The word is 
Greek *rp»5-»p, the name of a kind of ferpent; called 
alfo dipfas, to which this meteor is fuppofed to bear a 
refemblance. The prefier differs from the thunderbolt 
in the manner of its inflammation ; and in its burning 
and breaking every thing it touches with greater vio¬ 
lence. 

Pr ester, a word ufed by fome to exprefs the ex¬ 
ternal part of the neck, which is ufually inflated in an- 
ger. 

PRESTIMONY, in canon law, is derived a prafla- 
i'wn: quotidiana ; and is, by fome, defined to be a kind 
of benefice, ferved by a fingle pried. Others fay, it is the 
incumbency of a chapel, without any title or collation; 
fuch as are mod of thofe in cadles, where prayers or mafs 
ore faid ; and which are mere unendowed oratories. 
Whence the term is alfo applied, in the Romiffi church, 
to certain perpetual offices bedowed pn canons, religi¬ 
ous, or others, for the faying of maffes, by way of aug¬ 
mentation of their livings. Others think it is a leafe, 
or conceffion of any eccleliaftical fund or revenue, be¬ 
longing to a monadery, to be enjoyed during life. Du 
Moulin calls it a profane benefice , which, however, has a 
perpetual title, and an ecclefiaflical office, with certain 
revenues attached to it; which the incumbent is allow¬ 
ed to fell, and which may be poffeffed without tonfure ; 
fuch as the lay church wardens of Nctre-dame. He 
adds, that, in propriety, the banonries of chapels are 
benefices of this nature. The mod probable opinion 
feems to be, that predimony is a fund, or revenue, ap¬ 
propriated by the founder for the fubfidence of a pried, 
without being erefted into any title of benefice, chapel, 
prebend, or priory ; and which is not fubjedt either to 
the pope or to the ordinary, but whereof the patron, 
and thofe who have a right from him, are the collators, 
and nominate and confer plena jure. 

PRESTO, in the Italian mufic, intimates to perform 
quick ; as prejliffano does extremely quick. 

PRESTON, a town of Lancafhire in England, feat- 
edon the liver Ribble, over which there is a handfome 
done biidge. Here is held a court of chancery, and 
other offices of judice for the county palatine of Lan- 
cader. It is noted for the defeat of the rebels here in 
1715, when they were all made prifoners, and fent up 
to London. W. Long. 2. 2.6. N. Lac. 53. 45. 
PRESTRE. SeeVAUBAN. 

PRETENSED or pretended right, in law, is 
■where one is in poffeffion.of lands and tenements, which 
another, who is out, claims and fues for. Here the 
pretenfed tight is in him who fo claims or fues. 

PRETERITE, in grammar, atenfewhicb ettpreffes 
the time pad, or an action completely finished ; as, 
fcripji, “ I have written.” See Perfect and Gram¬ 
mar. 

•PRETERITION, of pretermission, in rhetoric. 


a figure whereby. In pretending to pafs ovet a thing un¬ 
touched, we make a fummary mention thereof. / will 
not fay be is valiant , he is learned , he is juft, Sec. The 
mod artful pfaifes are thofe given byway of preterition. 
See Oratory. 

PRETEXT, a colour or motive, whether real or 
feigned, for doing fomething. 

Toga PRETEXTA, among the ancient Romans, 
a long white gown, with a border of purple round the 
edges, and worn by children of quality till the age of 
puberty, -viz. by the boys till 17, when they chan- 
ged it for the too a virilis : and by the girls till mar¬ 
riage. 

PRETIUM sepulchri, in old law books, &c. thofe 
goods accruing to the church wherein a corps is buri- 
ed. In the Irilh canons, lib. xix. cap. 6. it is ordered, 
that along with every body that is buried, there go his 
cow, horfe, apparel, and the furniture of his bed; none 
of which may be difpofed of otherwife than for the pay¬ 
ment of debts, &c. as being familiars and domedics of 
the deceafed. 

PRETOR, a magidrate among the ancient Romans,, 
not unlike the lord chief judices, or lord chancellor irs 
England, or both in one ; as being veded with the power 
of didributing judice among the citizens. At fird there 
was only one pretor ; but afterwards, another being 
created, the fird or chief one had the title of praetor ur - 
bonus, or the “ city pretor the other was called pere- 
grims, as being judge in all matters relating to foreign¬ 
ers. But, befides thefe, there were afterwards created 
many provincial pretors ; whir were not only judges, but 
alfo affided the confuls in the government cf the pro¬ 
vinces, ana even were inveded with the government of 
provinces themfelves. 

PRETORI AN guards, in Roman antiquity, were 
the emperor’s guards, who at length were ir.creafed to 
10,000: they had this denomination, according to fome, 
from their being ffationed at a place called Pratorium .- 
the r commander was dyled prajfeQuo praiorii. 

PRETORIUM, or Prjetorium, among the Ro¬ 
mans, denoted the hall or court wherein the pretor lived, 
and wherein he adminidered judice. 

It likewife denoted the tent pf the Roman general, 
wherein councils of war, &c. were held : alfo a place in 
Rome where the Pretorian guards were lodged. 

PREVARICATION, in the civil law, is where the 
informer colludes with the defendants, and fo makes on¬ 
ly a ffiam profecution. 

Prevarication, in our laws, is when a man fa Idly 
feems to undertake a thing, with intention that he may 
dedroy it; where a lawyer pleads booty, or aids by col- 
lufion, See. 

It alfo denotes a fecret abufe committed in the exer- 
cife of a public office, or of a commiffion given by a 
private per'fon. 

1 RIAM, king of Troy, was the fon of Laorriedon, 
He Was carried into Greece after the taking of that city 
by Hercules; but was afterwards ranfomed, on which 
he obtained the name of Priam , a Greek word fignify- 
iug “ ranfomed.” At his return he rebuilt Ilium, and 
extended the bounds of the kingdom of Troy, whi.h 
became very flourifhing under his reign. He married 
Hecuba, the daughter of Ciffeus king of Thrace, by 
Whom he had 19 children; and among the red Paris, 

who 


Pretext 

H 

l’riam. 
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Friapi&rus who carried off Helen,'and occafioned the ruin of Troy, fever, which d-fapHearing was fucceeded by a dborder Price. 

_ which is fuppofed to have been facked by the Greeks in his bladder, which reduced him to fuch a degree ‘ v J 

,__ about 1184 B. C. when Priam was killed by Pyrrhus that, worn out with agony and difeafe, he died without 

the fon of Achilles at the foot of an altar where he had a groan on the 19th April 1791. He left his property 
taken refuge, after a reign of 52 years. See Troy. to a filter and two nephews. 

PRIAPISMUS, cr priapism, is an erection of the Dr Keppis, fpeaking of his learning and purfuit^, 
penis without any concomitant pain, or the confent et obferves*, that “id-, chief aim was to Jay a foundation » .t<M r , & 
other parts. It is thus called, becaufe the perfon in for folid knowledge, by an application to fcienccs of the at his Hu- 
this (late referr.bles the lewd god Priapus. Ccelius Au- nobleft kind. It was on the great and fundamental ncral > 8vo* 
relianus fays it is a palfy of the feminal veffels, and other principles and obligations of morality, on the higher 
nerves diftributed to the parts about the penis, by the fpecies of mathematics, on the fublimer pans of natu- 
diftenfion of which this uiforder is produced. It is of ral philofophy, on the true bafis of government, and cn 
the fame nature as the fatyr'afis. See Medicine, n° 372. the queltions which relate to the effer.ti.il welfare and 
PRIAPUS, in Pagan worlhip, the fon of Bacchus dignity of man, that his lludies were employed ; and in 
and Venus, who prefided over gardens and the moil in- the profeemion of thefe ftudies he not only enriched 
decent adliens. He was particularly adored at Lampla- his own mind, but was enabled to become of eminent 
cus, a city at the mouth of the Hellefpont, faid to be the fervice to his country and to the world. In ids moral 
.place of his birth ; and his image was placed in gardens writings he has laboured with diftinguiffied ability to 
to defend them from thieves and. birds deftiuctive to build the feiertee of ethics on an immutable balls ; and 
fruit. He was ufually represented naked, with a Hern what he has advanced" will always (land high in eftima- 
countenance, matted hair, and holding either a wooden tion as one of the ftrongeft dfoi ts of human reafon in 
fword or fickle in his hand, and with a monftrous pri- favour of the fyftem he has adopted. For myfeif (adds 
vity; from whence downward his body ended in a flaape- Dr Kippis), I fcruple net to fay, that I regard the 
lefs trunk. The facrifice offered to this obfeene deity treatife referred to as a rich trealure of valuable infor- 
was the afs; either on account of the natural uncomeli- mation, and as deferving to be ranked among the firil 
nefs of this animal, and its propenfity to venery, or from productions of its kind. With refpefr to his other 
the difappointment which Priapus met with on his at- ethical works, every one mull admire the zeal, earneft- 
tempting the chaftity of Vefta, while that goddefs was nefs, and ftrengtb, with which he endeavours to lead 
aileep, when die efcaped the injury defigned her by her men into pious views of God, cf providence and prayer ; 
being awaked by the braying of old Silenus’s afs. and to promote the exercife of devout and amiable 

PRICE (Rev. Richard), D. D. L L. D. fellow of difpofitions. In confequencc cf his profound know- 
the Royal Society of London, and of the Academy of ledge in mathematical calculations, he was qualified at 
Sciences, New England, was born at Tynton in Gla- a particular crilis .for being of lingular utility to his 
morganfliiie, February 22, 1723. His father was a fellow-citizens-.,. A number of Rhemes for iniurancS 
diffenting minifter at Bridgend in that country, and for lives, and the benefit of fuivivorlhip, promifing 
died in 1739. At eight years old he was placed under mighty advantages, were riling up in the rr etrcpolis. 
a Mr Simmons of Neath ; and in four years removed Thefe ruinous fchemes would have been carried to great 
to Pentwyn in Caermarthenfhire under the Rev. Samuel excefs had not Dr Price ftepped forward and difpelled 
Jones, whom he reprefented as a man of a very enlar- the delufion. Gratitude will not allow us to forget the 
ged mind, and who firlt infpired him with liberal fenti- ability and fpirit with which he awakened the attention 
ments of religion. Having lived as long with him as of his countrymen to the reduction of the national debt, 
with Mr Simmons, he was fent to Mr Griffith’s acade- With him it was that the fcheme of the prefent minifter 
my at Talgarth in Breconfhire. In 1740 he loft his for that purpofe rs undcrtlood to have oiigiinted. What 
mother; and on this he quitted the academy and came crowned the whole of his character was, it; being an 
to London. Here he was fettled at that academy, of affemblage of the moft amiable and excellent ptivate vir- 
which Mr Fames was the principal tutor, under the pa- tues. His piety was fincere, humble, and fervent; his 
tronage of his uncle the Rev. S. Price, who was co- foul pure and elevated; in, his views difinterefted and 
paftor with Dr Watts upwards of 40 years. At the noble; and in his manners mild and gentle: the ap- 
end of four years he left this academy, and refided with plaufe of his talents and viitues will be tranfmitted to 
Mr Streatfield of Stoke Newington in the quality of future ages, and he will be united in the catalogue with 
domeftic chaplain, while at the fame time he regularly the moft eminent benefactors of mankind.” 
affifted Dr Chandler at the Old Jewry, and occafionally This is the panegyric of a friend ; but with few abate- 
. affifted others. Having lived with Mr Streatfield near ments it will be admitted by every candid reader. In 
13 years, on his death and his uncle’s he was induced morals Dr Price’s principles were thole of Cudworth 
to change his fituation, and in 1757 married Mifs S. and Clarke ; and by many who have themfelves adopted 
Blundell of Leicefterftiire. He then fettled at Hack- a very different theory, he is allowed to have defended 
ney, but being fhortly after chofen minifter at Newing- thole principles with greater aliiity than any other 
ton Green, he lived there until the death of his wife, writer in the Englilh language (fee Moral Philofophy, 
which was in 1786, when he returned to Hack- n°i4.). In metaphyfics he was perhaps too great an 
ney. He was next chofen afternoon-preacher at the admirer of Plato, from whom he has borrowed a doc- 
meeting-houfe in Poor Jewry-ftreet, but this he refign- trine concerning ideas which we confrfs ourfelves unable 
cd on being ele<fted paftor of the Gravel-pit meeting to comprehend. He was a firm believer in the imma- 
Hackney, and afternoon-preacher at Newington Green, teriality of the foul; but, with Dr Law, the late learn - 
Thefe he refigned with a farewel-fermon in February ed bilhop of Carlifle, he thought, that from death to 
1791. Shortly after he was attacked with a nervous the refurreftion of the body it remains in a dormant or 

a mil- 
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^ f> cc ‘ quiefcent Rate. He contended for its indivifibility, but 
~ v ' maintained at the fame time its extension; which fur- 
nifhed Dr Prieftlev with fome advantages in their ce¬ 
lebrated controverfy, which his own acutenefs would 
never have obtained. In propagating his political prin¬ 
ciples, which were republican, he fometimes expreffed 
himfelf with undue vehemence; and he was a zealous 
enemy to all religious eftablifhments which, in his opi¬ 
nion, encroach upon that liberty wherewith Chrift has 
made us free. His faith refpedling the Son of God 
was what has been called fometimes low Ariantjm and 
f'metimes Semt-arian'Jm. From a very early age he 
elaimed the privilege of thinking for himfelf on every 
i abjedt. His father was a rigid Calvinift, and fpared 
1 o pains to infli! his ov'n theological dogmas into the 
tender mind of his fon; but young Richard would 
often dart his doubts and difficulties, and fometimes 
incur the old man’s difpleafure by arguing againd his 
favourite fyftem with an ingenuity that perplexed, and 
a folidity that could not be eafily overturned. He had 
once the misfortune to be caught reading a volume of 
Clarke’s fermons, which his father in great wrath fnatch- 
ed from him and threw into the fire. Perhaps he could 
not have taken a more effectual method to make the 
book a favourite, or to excite the young.man’s curiofity 
after the other works of the fame author ; and it is by 
no means improbable that this orthodox bigotry con¬ 
tributed more than any other circumdance to lay the 
foundation ofhis fon’s Arianifm. 

But whatever may be thought of Dr Price’s fpecu- 
lative opinions, whether political or religious, his vir¬ 
tues in private life have never been called in quedion. 
Of his' practical religion it is impoffible to fpeak in 
terms too high. There was a fervour even in his 
public prayers which indicated the dronged fenfibili- 
ty as well as fincerity in himfelf, and communicated 
Its warmth to thefe who joined with him. But in 
his family devotions he gave dill fuller fcope to the 
pious emotions ofhis foul, and proved to thofe friends 
who were occafrcrally prefent at them how deeply he 
felt religious impreffion% and how happily he blended 
in this as well as in 01 h r things the cool decifions of 
the underdand'ng with the amiable and exalted fenfibi- 
. lities of the heart. 

But it was not in devotion only that thefe fenfibili- 
ties were difplayed. He was as exemplary in affection 
to his relatives as in love to his Maker. Of this he 
eave a (hiking though private indance before he firft 
quitted his native place to try his fortune in London. 
His father had left to an elder brother by a former 
marriage a very confiderable fortune; to Richard he 
kft a mere trifle ; and to each of two flflers dill lefs. 
Our author divided his fhare between his Ciders, refer- 
ving to himfelf only a few pounds to defray the expences 
of his journey, and trading for his future fupport to 
the bleffing of God upon his talents and his indndry. 
As in early life he was an affectionate and generous 
brother, in old age he was a loving and attentive huf- 
hand. His wife, who for a confiderable time before 
her death was almod wholly help-left, found during the 
lad years’ of her life hardly any enjoyment except in a 
game at wbid ; and though our Doctor difliked cards 
as a wade of time, and never touched them on any 
other occafmn, to amufe her he would fit down every 
evening to the card-table, and play till it was late, with 


a cheerfulnefs and good humour which charmed every Pr ice, 
perfon who had the happinefs of viewing him in that " r - ' / ~ 
endearing fituation. 

Yet, though thus attentive to the obligations of do- 
medic life, he did not fuffer his private affections to en¬ 
croach upon his focial duties. His talents and his la¬ 
bours were ever ready at the call of friendfhip; nay, 
fo much did his nature abound with the milk of human 
kindnefs, that he could not redd without extreme reluc¬ 
tance even troublefome and unreafonable felicitations. 

His hours of dudy and retirement were frequently bro¬ 
ken in upon by applications for affidance and advice, 
efpecially matters relating to annuities and life-infu- 
rances; and in this way he facrificed much ofhis per- 
fonal convenience to individuals of whom he knew but 
little, and from whom he would accept of no pecuniary 
recompenfe. His good nature in this refpeft amounted 
almod to a foible ; and fubjedled him to importunities 
and loft of time, of which he would fometimes com¬ 
plain as interfering materially with more important and 
more generally ufeful dudies. 

Whild he thus obliged the rich by his mental talents, 
he fuccoured the poor with his earthly fubdance. A 
fifth part of his annual income was regularly devoted 
to charitable purpofes ; and he was laudably anxious to 
didribute it in fuch a way as might produce the great- 
ed good. In the practice of this, and indeed of all his 
virtues, he was utterly devoid of odentation. Simpli¬ 
city and humility were among the drong features of 
his character. No man was ever lefs fenfible ofhis own 
excellence, or lefs elated by his own celebrity; and in 
no man was the dignity of artlefs manners and unaffected 
modedy more happily difplayed. 

His face was the true index of his mind. It beam¬ 
ed with philanthropy; and when lighted up in conver- 
fation with his friends, affirmed an afpect peculiarly 
pleafing. His perfon was (lender, and rather below 
the common fize, but poffeffed of great mufcular drength 
and remarkable activity. A habit of deep thought had 
given a doop to his figure, and he generally walked a 
brifk pace with his eyes on the ground, his coat button¬ 
ed, one hand in his pocket, and the other fwinging by 
his fide. 

It is natural to fuppofe that fuch a man as Dr Price, 
fome of vvhofe writings were translated into foreign 
languages, would be very generally reflected in the re¬ 
public of letters, and have many correfpondents. The 
fuppofition is well founded. In 1763 or 1764 he was 
chofen a fellow of the Royal Society, and contributed 
largely to the tranfactions of that learned body ; in 
1769 he received from Aberdeen a diploma creating 
him DD. ; and in 1783 the degree of LL.D. was con¬ 
ferred upon him by the college of Yale in Connecticut. 

As in 1770 he had refufed an American degree which 
had been conveyed to him by Dr Franklin, his accep¬ 
tance of one 13 years afterwards can be attributed only 
to his very great regard for a republican form of 
government; which was a peculiar trait in his cha¬ 
racter, and (hows what ftrong attachments the vigorous 
mind will imbibe by thinking always on the fimefub- 
jefls, and in the fame track. Among his cmrefpon- 
dents, the mod eminent in his own country were the 
late Lord Chatham, Lord Strmhope, Lord L-iTvfdowne, 
the late biffiops of Carliffe and St Afapli, and the pre¬ 
fent bifftop ofLandaff; Mr Hume, Mr Harris of Sa- 

li{bu;.y, 
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liffiury, Dr Gregory of Edinburgh, and the celebrated 
Mr Howard, who lived with him on terms of the great- 
eft intimacy; in America he correfponded with Dr 
Franklin, Dr Chauncey, Mr Adams, and others ; and 
in France with the celebrated Turgot, the Duke de 
Rochefoucault, and feveralofthe firft national aflembly. 
One of his female correfpondents iketched his character 
with great juflnefs many years ago under the fidlitious 
but well applied name of Simplicius; and with this cha¬ 
racter we (hall clofe thele fhort memoirs. 

“ While the vain man is painfully ftriving to out- 
fhine the company and to attraift the admiration by 
falfe wit, forced compliments, and ftudied graces, he 
muft furely be mortified to obferve how conftantly Sim¬ 
plicius engages their attention, refpeCf, and complacen¬ 
cy, without having once thought of himfelf as a perfon 
of any confequence among them. Simplicius imparts 
his fuperior knowledge, when called upon, aseafily and 
naturally as he would tell you what it is o’clock; and 
with the fame readinefs and good will informs the moft 
ignorant or confers with the moft learned. He is as 
willing to receive information as to give it, and to join 
the company, as far as he is able, in the moft trifling 
converftition into which they may happen to fall as in 
the moft Lriuus and fublime. Ifhe difputes, it is with 
as much candour on the moft important and interefting 
as on the moft infignificant fubjeCts; and he is not lefs pa¬ 
tient in hearing than in anfweringhis antagonift, If you 
talk to him of himfelf or his works, he accepts praife or 
acknowledges defeCls with equal meeknefs, and it is im- 
poflible to i ufpedt him of affectation in either. We are 
more obliged by the plain unexaggerated expreflions of 
his regard, than by the compliments and attentions of 
the moft accomplished pattern of high breeding; be- 
caufe his benevolence and fmcerity are fo ftrongly mark¬ 
ed in every look, word, and action, that we are convin¬ 
ced his civilities are offered for our fakes, not for his 
own, and are the natural effects of real kindnefs, not 
the ftudied ornaments of behaviour. Every one is de- 
firous to Ihow him kindnefs in return, which we know 
will be accepted juft as it is meant. All are ready to 
pay him that deference which he does not defire, and 
to give him credit for more than he affumes, or even 
more than he poffeffes. With a perfon ungraceful, and 
with manners unpolifhed by the world, his behaviour is 
always proper, eafy, and refpeCtable; as free from con- 
:ftraint and fervility in the higheft company, as from 
haughtinefs and infolence in the loweft. His dignity 
ariles from his humility; and the fweetnefs, gentlenefs, 
and franknefs of his manners, from the real goodnefs 
and rectitude of his heart, which lies open to infpeftion 
in all the fearlefsnefs of truth, without any need of dif- 
guife or ornament.” 

Such was Dr Price.—Of his public principles men 
will think differently; of his private worth there can 
be but one opinion. He will live in the memory of his 
friends till memory has loft her power. To pofterity 
his works will be his monument. They are: A Re¬ 
view of the principal Queftions and Difficulties in Mo¬ 
rals, Svo, 1758; Differtations on Providence, &c. 8vo, 
1767 ; Obfervations on Reverfionary Payments, &c. 
8vo, 1771 ; Appeal on the National Debt, &c. 8vo, 
1773; Obfervations on the Nature of Civil Liberty, 
'"776; on Materialifm and Neceffity, in a correfpon- 
Vol XV. 


dence between Dr Price and Dr Prieftley, 1779 $ cn An¬ 
nuities, Aflurances, Population, &c. 8vo, 1779! on t' 116 
Population of England, 1780 ; cn the Public Debts, f i¬ 
nances, Loans, &c. 8vo, 1783; on Pveverfionary Pay¬ 
ments, 2 vols, 1783 ; on the importance of the Arne; 
can Revolution, 1784: befides Sermons, and a variety 
of papers in the Philolbphical Tranfaffions on aftronomi- 
cal and other pbilofophical fubjeCts. 

PRIDE, inordinate and unreafonable felf-efteem, at¬ 
tended with infolence and rude treatment of others.-— 
It is frequently confounded with vanity, and-fometimes 
with dignity; but to the former paffion it has no re- 
femblance, and in many circumftances it differs from the 
latter. Vanity is the parent of loquacious boaftiug; 
and the perfon fubjeCt to it, if his pretences be admit¬ 
ted, has no inclination to infult the company. The 
proud man, on the other hand, is naturally filent, and, 
wrapt up in his own importance, he feldom fpeaks but 
to make his audience feel their inferiority. It is this 
circumftance which diftinguiflies pride from dignity, 
and conftitutes its finfulnels. Every man poffeffed of 
great powers of mind is confcious of them, and feels 
that he holds a higher rank in the fcale of exiftence than 
he whofe powers are lefs. If he recoiled, at the fame 
time, that he has nothing which he did not receive, and 
that his fuperiority is owing to the good pleafure of 
Him who forms his creatures differently, as the potter 
forms his clay; he will be fo far from infulting his in¬ 
feriors, that when neceffarily in company with them, 
he will bear with their foibles, and, as far as is proper, 
make them lofe fight of the diftance which the laws of 
God and man have for ever placed between them and 
him.' This condefcenfion, however, if he be a roan of 
dignity, will never lead him to join with them in any 
mean or dirty a£tion. He will even excufe in them 
many things which he would condemn in himfelf, and 
give them his good wifhes, after they have forfeited his 
efteem. Such a chara&er is amiable and refpeftable, 
and what every man fhould labour to obtain. From the 
weaknefs of human nature, however, it is too apt to de¬ 
generate into pride. 

To a man of great intelledfual powers and various 
erudition, the converfation of ordinary perfons affords 
neither inftruftion nor amufement; and fuch converfa¬ 
tion, when often repeated, muft, from the nature of 
things, become tedious and irkfome. But it requires 
great command of temper and of manners to prevent 
uneaftnefs long felt from fometimes betraying itfelf by 
external fymptoms, fuch as peevifli expreflions, a for¬ 
bidding look, or abfence of mind ; and thefe are the in¬ 
fallible indications of contempt for the company, the 
very worft ingredient in the paffion of pride. If this 
contempt be often excited, it will be formed into a ha¬ 
bit ; and the proud man will be fo much under its influ¬ 
ence, as to infult his inferiors, and fometimes his equals, 
without forming the refolution to infult either the one 
or the other. Such a character is hateful to every 
company, and is fo far from indicating true dignity of 
mind in him to whom it belongs, that it is obvioufly 
affociated with meannefs, and indicates a confcioufnefs 
of fome radical defeat. He who poffeffes real and con- 
fpicuous merit has no occafion to deprefs others for the 
purpofe of raifing himfelf; his fuperiority will be cheer¬ 
fully acknowledged; but when a man of undoubted 
t 3 S emi* 
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I’ru'e eminence in one refpeff, is fo fwollen with pride as to 
J make him wiffi to appear great in all refpe&s, he has 
v n *‘ ne - no other means of enforcing his ill-founded claim, than 
difplaying his acknowledged fuperiority, with fuch in- 
folence as may drive at a diftance from him every per- 
fon by whom he is confcious that in many inftances he 
might be more than rivalled. Whoever is proud of 
knowledge, would do well to confider how much know¬ 
ledge he wants. 

The fame obfervations which we have made on pride 
of parts will apply to every other fpecies of pride, fuch 
as pride of birth, office, or riches, &c. The peace and 
order of fociety require difference of rank, accompanied 
with different degrees of authority; and he who inhe¬ 
rits a title or office from his anceftors, may without 
pride be confcious of his fuperiority, provided he forget 
not that fuch fuperiority is conferred on families and 
individuals, not for their own fakes, but for the good 
of the community. The peer, who keeps this circum- 
ftance in mind, may maintain his ftation, and reprefs 
the forward petulence of the plebeian, without giving 
offence to any thinking man; but if he dwell upon his 
rank with too much complacency, he will in procefs of 
time be apt to confider himfelf and his family as fupe- 
rior by nature to thofe upon whom no title has been 
conferred, and then his pride will become intolerable. 
If we could trace our defcent, fays Seneca, we fhould 
find all Haves to come from prineesj and all princes from 
fiaves. To be proud of knowledge, is to be blind in 
the light; to be proud of virtue, is to poifon ourfelves 
with the antidote; to be proud of authority, is to make 
our rife our downfall. The bell way to humble a proud 
man is to negleft him. 

PR 1 DEAUX (Humphry) was born at Padftow in 
Cornwall in 1648, and was honourably defcended by 
both parents. Three years be ftudied at Weftminfter 
under Dr Buffiy ; and then was removed to Chrift- 
church, Oxford. Here he publiffied, in 1676, his 
Marmora Oxonienfia ex Arundelianis, Seldenianis, alitf- 
que conftata, cum perpetuo Commentario. This introduced 
him to the lord chancellor Finch, afterwards earl of 
Nottingham, who in 1679 prefented him to the reftory 
of St Clements near Oxford, and in 1681 bellowed on 
him a prebend of Norwich. Some years after he was 
engaged in a controverfy with the Papifts at Norwich, 
concerning the validity of the orders of the church of 
England, which produced his book upon that fubjefl. 
In 1688 he was inftalled in the archdeaconry of Suf¬ 
folk ; to which he was collated by Dr Lloyd, then bi- 
ihop of Norwich. In 1691, upon the death of Dr 
Edward Pococke, the Hebrew profelTorffiip at Oxford 
being vacant, was offered to Dr Prideaux, but he re¬ 
filled it. In 1697, he publiffied his Life of Mahomet, 
and in *702 was inftalled dean of Norwich. In 1710 
he was cut for the Hone, which interrupted his ftudies 
for more than a year. S^me time after his return to 
London, he proceeded with his Connexion of the Hi- 
ftory of the Old and New Teftament; which he had be¬ 
gun when he laid afide the defign of writing the Hiftory 
of Appropriations. He died in 1724. 

Chandler’s PRIENE, an ancient town of Afia Minor. It is 
ti rsvels in now called Samfun, and Samfun-katefi, which do not 
Alia Mi- however appear to be very recent. It was taken in 
l *° r ' 1391 by Bajazet, who fubdued Ionia. It had former¬ 

ly, without including the citadel, three gateways; one 


of which was towards Kelibeffi, an adjoining village ; Pdeft. 
and without it ate vaults of fepulchres. The entrance " v 
was not wide. A part of the arch, confifting of a 
fingle row of maffive ftones, ftill remains ; but thofe on 
which it refts are fo corroded hy age, broken, or di- 
ftorted, as to feem every momdnt ready to yield and let 
down their load. A rugged Way leads to a fecond 
opening in the wall oppolite to this, and about a mile 
from it; beyond which are likewife vaults of fepulchres. 
Between thefe was a gate facing to the plain; and on 
the left hand going out of it is a hole, refembling the 
mouth of an oven, in the fide of a fquare tower ; and 
over it an infeription in fmall characters, exceedingly 
difficult to be read. Itfignifies, that a certain Cyprian 
in his Deep had beheld Ceres and Proferpine ariayed in 
white ; and that in three vifions they had enjoined the 
worffiip of a hero, the guardian of the city, and pointed 
out the place where, in obedience to them, he had erect¬ 
ed the god. This was probably fome local hero, whofe 
little image was fet in the wall, and whofe name and 
memory have periffied. 

PRIEST, a perfon fet apart for the performance of 
facrifice, and other offices and ceremonies of religion. 

Before the promulgation of the law of Mofes, the firil 
born of every family, the fathers, the princes, and the 
kings, were priefts. Thus Cain and Abel, Noah, A- 
brabam, Melchizedec, Job, Ifaac, and Jacob, offered 
themfelves their own facrifices. Among the Ifraelites, 
after their exod from Egypt, the priefthood was con¬ 
fined to one tribe, and it confifted of three orders, die 
high- prieft; priefts, and Levites. The priefthood was 
made hereditary in the family of Aaron, and the firit- 
born of the oldeft branch of that family, if he had no 
legal blem : ffi, was always the high-prieft. This divine 
appointment was obferved with confiderable accuracy 
till the Jews fell under the dominion of the Romans, 
and had their faith corrupted by a falfe philofophy.— 

Then, indeed, the high-priefthood was fometimes fet 
up to fale, and inftead of continuing for life, as it ought 
to have done, it feems from fome paffages in the New 
Teftament, to have been nothing more than an annual 
office. There is fufficient reafon, however, to believe, 
that it was never difpofed of but to fome defeendant 
of Aaron, capable of filling it, had the older branches 
been extinft. (For the confecration and offices of 
the Jewiffi priefthood, we refer our readers to the 
books of Mofes). In the time of David, the inferior 
priefts were divided into 24 companies, who were ter 
ferve in rotation, each company by itfelf, for a week. 

The order in which the feveral courfes were to ferve was 
determined by lot; and each courfe was in all fucceed- 
ing ages called by the name of its original chief.—All 
nations have had their priefts. The Pagans had prijh of 
Jupiter, Mars, Bacchus, Hercules, Ofiris, and Ifis, etc.; 
and fome deities had priefteftss. The Mahometans have 
priefts of different orders, called fch'tck and mufti ; and 
the Indians and Chinefe have their Iramins and bonzes. 

It has been much difputed, whether, in the Chri- 
ftian church, there be any fuch officer as a prteft, in the 
proper fenfe of the word. The church of Rome, which, 
holds the propitiatory facrifice of the viafs, has of courfe 
her proper prifthood. In the church of England, the word 
prteft is retained to denote the fecond order in her hie¬ 
rarchy, but we believe with very different fignifications, 
according to the different opinions entertained of the 

Lord’s 
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Primas Lord’s Tapper. Some few of her divines, of great learn- 
. H ing, and of undoubted Proteftantifm, maintain that the 
rl ” )er ' Lord’s fupper is a commemorative and eucharijlical facri- 
Jice. Thefe confider all who are authorifed to admini- 
fter that facrament as in the ftridteft fenfe priejls. 
Others hold the Lord’s fupper to be a feajl upon the 
one facrifice, once offered on the crofs; and thefe too 
mull conlider themfelves as clothgd with fome kind of 
priefthood. Great numbers, however, of the Englilh 
clergy, perhaps the majority, agree with the church of 
Scotland, in maintaining that the Lord’s fupper is a 
rite of no other moral import, than the mere comme¬ 
moration of the death of Chrift. Thefe cannot confi¬ 
der themfelves as priejfs in the rigid fenfe of the word, 
but only as prejhyters, of which the word priejl is a con¬ 
traction of the fame import with eld.r. See Supper of 
the Lord. 

PRIMAL vi.®, among phyficians, denote the whole 
alimentary dudt; including the cefophagus, ftomach, 
and intellines, with their appendages. 

PRIMAGE, in commerce, a fmall duty at the 
water-fide, ufually about 12d. per ton, or 6d .per bale, 
due to the matter and mariners of a {hip. 

PRIMARY, firft in dignity, chief, or principal. 

Primary Qualities of Bodies. See Metaphysics, n° 
152 - 

PRIMATE, in church-polity, an archbifhop, who 
is invefted with a jurifdiCtion over other bifhops. 

PRIME, primus, an appellation given to whatever 
is firft in order, degree, or dignity, among feveral 
things of the fame or like kind ; thus we fay, the prime 
minifter, prime coft, &c. 

Prime is fometimes ufed to denote the fame with de¬ 
cimal, or the tenth part of an unit. 

PsiME-Figure, in geometry, one which cannot be 
divided into any other figures m' re fimple than itfelf, 
as a triangle among planes, and the pyramid among 
folids. 

For prime numbers, in arithmetic, fee the article 
Number. 

Prime of the Moon, is the new moon when {he firft 
appears, which is about three days after the change. 

Prime Vertical, is that vertical circle which paffes 
through the poles of the meridian, or the eaft and weft 
points of the horizon; whence dials projected on the 
plane of this circle are called prime vertical, or north- 
imd-fautb dials. 

Prime, in the Romifti church, is the firft of the ca¬ 
nonical hours, fucceeding to lauds. 

Prime, in fencing, is the firft of the chief guards. 
See Guard. 

PRIMER seisin, in feodal law, was a feodal 
burden, only incident to the king’s tenants in capite , 
and not to thofe who held of inferior or mefne lords. 
It was a right which the king had, when any of his 
tenants in capite died feized of a knight’s fee, to re¬ 
ceive of the heir (provided he were of full age) one 
whole year’s profits of the lands if they were in im¬ 
mediate poffeffion, and half a year’s profits if the 
lands were in reverfion expectant on an eftate for life. 
This feems to be little more than an additional relief, 
(fee Relief) ; but grounded upon this feodal reafon. 
That, by the ancient law of feods,- immediately upon 
- the death of a vaffal the fuperior was entitled to enter and 


take feifin or pofleffion of the land, by way of pro- Pd-ning 
teCtion againft intruders, till the heir appeared to '! 
claim it, and receive inveltiture s and for the time the ^ ri . m 'y' * 

lord fo held it, he was entitled to take the profits; ___ 

and unlefs the heir claimed within a year and day, it 
was by the ItriCl law a forfeiture. This practice how¬ 
ever feems not to have long obtained in England, if 
ever, with regard to tenures under inferior lords ; but, 
as to the king’s tenures in capite, this prima feiftna was 
exprefsly declared, under Hen. III. and Ed. II. to 
belong to the king by prerogative, in contradiftinCtion 
to other lords. And the king was entitled to enter 
and receive the whole profits of the land, till livery 
was fued ; which fuit being commonly within a ye;.r 
and day next after the death of the tenant, therefore 
the king ufed to take at an average the frflfruits , that 
is to fay, one yeai’s profits of the land. And this 
afterwards gave a handle to the popes, who claimed to 
be feodal lords of the church, to claim in like manner 
from every clergyman in England the firft year’s profits 
of his benefice, byway of primitive, or firft-fruits.—All 
the charges arifing by primer feifin were taken away by 
iz Car. II. c. 24. 

PRIMING, in gunnery, the train of powder that 
is laid, from the opening of the vent, along the gutter 
or channel on the upper part of the breech of the 
gun: which, when fired, conveys the flame to the 
vent, by which it is further communicated to the charge, 
in order to fire the piece. This operation is only ul'ed 
on fhipboard at the proof, and fometimes in garrifon ; 
for, on all other occafions, tubes are ufed for that pur- 
pofe. 

PRiMWG-Wire, in gunnery, a fort of iron needle 
employed to penetrate the vent or touch-hole of a piece 
of ordnance, when it is loaded ; in order to difeover 
whether the powder contained therein is thoroughly dry 
and fit for immediate fervice ; as likewife to fearch the 
vent and penetrate the cartridge, when the guns are not 
loaded with the loofe powder. 

Priming, among painters, fignifies the laying on of 
the firft colour. 

PRIMIFILUS, in antiquity, the centurion of the 
firft cohort of a legion, who had the charge of the Ro¬ 
man eagle. 

PRIMITIVE, the firft-fruits gathered of the earth, 
whereof the ancients made prefents to the gods. 

PRIMITIVE, in grammar, is a root or original 
word in a language, in contradiftindtion to derivative; 
thus, God is a primitive ; godly, a derivative ; and god¬ 
like, a compound. 

PRIMOGENITURE, the right of the firft-borp, 
has among moft nations been very confiderable. The 
firft-born fon in the patriarchal ages had a fuperiority 
over his brethren, and, in the abfence of his father, was 
prieft to the family. Among the Jews,* he was confe- 
crated to the Lord, had a double portion of the inheri¬ 
tance, and fucceeded in the government of the family or 
kingdom. It is, however, remarkable, and unque- 
ftionably fhows the connection between this inftitution 
and the birth and office of our Saviour, that if a wo¬ 
man’s firft child was a girl, neither {he, nor the children 
that came after her, were confecrated. 

In every nation of Europe, the right of primogeni¬ 
ture prevails in fome degree at prefent, but it did not 
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JYimcile, prevail always. The law which calls the elder-born to oblong indented rough leaves, and numerous flower- 'Primula, 

Primula. t } le cr0 wn, preferably to all others, was not introdu- {talks, from about three or four, to five or fix inches ‘~ _v 1 

' v ced into France till very late ; it was unknown to the high ; each terminated commonly by one flower.—The 

firft race of kings, and even to the fecond. The four varieties are, common yellow-flowered primrofe of the 
fons of Clovis fhared the kingdom equally among woods—white primrofe—paper-white—red—double red 
themfelves; and Louis le Debonnaire did the fame : it —double yellow, and double white.—All thefe flower 
was not till the race of Hugh Capet, that the preroga- abundantly in Match and April, and continue for a 
tive of fucceffion to the crown was appropriated to the month or fix weeks. ,, 

firft-born. The cowflip primrofe, or cowflip, has very thick 

By the ancient cuftom of Gavel-kit,d, ftill preferved fibrous roots, crowned by a clufter of oblong, in- 
in feme parts of Britain, primogeniture is ot no ac- dented round leaves, and upright, firm, flower-ltalks 
count; the paternal eftate being equally fhared by all five or fix inches high, terminated each by a clufter 
the fons. And it has been a matter of violent and of fmall flowers. The varieties are, Common Angle 

learned difpute, whether, at the death of Alexander yellow cowflip of the meadows—double yellow cowflip 

III. Baliol or Bruce was, by the law as it then flood, —fcarlet cowflip—hofe-and-hofe cowflip; one flower 
heir to the crown of Scotland. The former had un- growing out of the bofom of another, the lowermoft 
doubtedly the right of primogeniture, but the latter ferving as a calyx; all of which varieties have the 
flood in one degree of nearer relation to the deceafed flower-ftalks crowned by many flowers in branches.— 
fovereign : and the Scottifh barons, not being able to They flower in April and May, continuing in fuccef- 
determine whofe claim was beft founded, referred the flon a month or fix weeks. 

queftion to Edward I. of England, and thereby in- 2. The polyanthus, has thick fibrous roots, increafing 
volved their country in a long and ruinous war. See into large bunches, crowned with a duller of large 
Scotland. oblong indented rough leaves ; amidfl them upright 

PRIMORIE, is a name given by the Slav! to that flower-ftalks fix or eight inches high, terminated mofl- 
tradt of fea-coaft which lies between the two rivers Cet- ly by a clufter of feveral fpreading flowers of many 
tina and Narenta, the firft of which is the Neflus and different colours in the varieties. The principal are, 

Tiluras, and the fecond the Narus, of the ancients; com- purple, red, gold, orange-coloured, &c. They all 
prifing what was properly called Dalmatia two ages be- flower beautifully in April and May, and frequently 
fore our era, and which was known to the Greeks of again in autumn; and fometimes even in winter, if tire 
the low times under the name of P aratalqjjia. Appian feafon is mild. The polyanthus is one of the noted 
informs us, that the Ardei or Vardei poffeffed many ci- prize-flowers among the florifls; many of whom are 
ties there, part o,f which they feized before the invafion remarkably induftrious in railing a confiderable variety 
of the Romans, and part they built themfelves. We of different forts, as well as in ufing every art to blow 
learn alfo from the Tabula Pentingeriana, that after the them with all requifite perfection; for, among the 
conqueft many of thofe cities remained, and were inha- virtuofi, a polyanthus muft poffefs feveral peculiar pro- 
bited by the conquerors, who alfo founded new fettle- perties in order to be admitted in their colledlions. 
ments. And indeed were thefe proofs wanting, the The chief properties required in a florift’s polyanthus 
numerous inferiptions found near the fea, and fometimes are, 1. The ftem or flower-ltalk lhall be upright, 
among the hills, would render it at leaft probable. The moderately tall, with ftrength in proportion, and 
coaft is extremely pleafant, the foil fertile, and the fitu- crowned by a good regular branch of flowers on ftiort 
ation moft convenient for commerce with the inland pedicles, ftrong enough to fupport them nearly in an 
provinces. By bad management, however, much ground upright pofition, 2. The florets of each branch 
has been loft near the fea, by its being covered with fhould be equally large, fpreading open flat, with the 
gravel, and by imprudent cultivation of tire hills, the colours exquifite, and the ftripes and variegations 
impetuous fury of the mountain torrents has rendered lively and regular. 3. The eye in the centre of each 
a part of it uninhabitable. Macarfka is now the only floret fliould be large, regular, and bright; and the 
town in the territory, and it appears to have rifen out antherse, by the florifts called the thrum , fhould rife 
of the ruins of the ancient Rataneum of Pliny. It high enough to cover the nrouth of the tube or hollow 
formed a part of the Narentan ftate for feveral ages, and part in the middle of the florets, and render them 
afterwards, together with the reft of Primorie, paffed un- what they call thrum-eyed; but when the ftyle elevates 
der the obedience of various Chriftian princes. It after- the ftigma above the antherse, the eye of the tube ge- 
waids. became fubjedt to the Ottoman Porte, and at laft nerally appears hollow, fhowing the ftigma in the 
voluntarily fubjefted itfelf to the Venetian republic, middle, like the head of a pin, and is rejedted as an 
See Dalmatia and Macarska. See alfo Fortis’s incomplete flower, though its other properties fhould 

Travels into Dalmatia, p. 265-318. be ever fo perfedt. This pin-eyed polyanthus, how- 

PRIMULA, the Primrose : A. genus of the mono- ever, though rejedted by the florifts, is the flower in its 
gynia order, belonging to the pentandria clafs of plants ; moft perfedt ftate, and great numbers of them are of 
and in the natural method ranking under the 21ft or- as beautiful forms and colours as the thrum-eyed varie- 
der, Precue. The involucrnm lies under a Ample umbel.; ties. 

the tube of the corolla cylindrical; with the mouth or 3. The auricula has a thick fibrous root, crowned 
limb patulous. This genus, including alfo the polyan- by a clufter of oblong, flelhy, broad, ferrated, fmooth 
thus and auricula, furnifties an excellent colledlion of leaves, refembling the ftuipe of a bear’s ear; and 
low, fibrous-rooted, herbaceous flowery perennials. amidft them upright flower-ftalks from about three or 
1. The primula veris, or fpring primrofe, has thick four to fix or eight inches high, terminated by an urn- 
and very fibrous roots, crowned by a clufter of large bellate clufter of beautiful flowers, of many different 

colours. 
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Primum, colours in the varieties. All of thefe lie a circular 
Prince. e ye in die middle of each flower, and of which there 
' v are different colours ; whence the auriculas are dittin- 
guifhed into yellow eyed, white-eyed, See. ft he petals 
of moll of the kinds are powdered with an exceeding 
fine farina or mealy powder, which contributes greatly 
to the beauty of the flower. They all flower in April 
or May, continuing a month or fix weeks in beauty, 
and ripening plenty of feeds in June. 

Culture. All the varieties of the common fpring 
primrofe multiply fo fall by the roots, that it is fcarce 
worth while to raife them from feeds. However, though 
many fingle kinds may be raifedfrom feed, yet parting 
the roots is the only method by which the double kind 
can be preferved ; and the fame thing is to be obferved 
of all the reft. 

PRIMUM mobile, in the Ptolemaic aftronomy, the 
ninth or higheft fphere or the heavens, whofe centre is 
that of the world, and in companion of which the 
earth is but a point. This they will have to contain 
all other fpberes within it, and to give motion to them, 
turning itfelf, and all them, quite round in 24 hours. 

PRINCE, Princeps, in polity, a perfon inverted 
with the fupreme command of a ftate, independent of 
any fuperior. 

Prince alfo denotes a perfon who is a fovereign in 
his own territories, yet holds of feme other as his fu¬ 
perior ; fuch are the princes of Germany, who, though 
abfolute in their refpeftive principalities, are bound to 
the emperor in certain fervices. > 

Prince alfo denotes the ilfue of princes, or thofe of 
the royal family. In France, before the revolution, they 
were called princes of the blood, and during the fhort conti¬ 
nuance of the constitution of 1791, French princes. In Eng¬ 
land the king’s children are called font an:! daughters of 
England; the eldeft fon is created prince of Wales ; the 
cadets are created dukes or earls as the king pleafes; 
and the title of all the children is royal highnefs ; all 
fubjeCts are to kneel when admitted to kifs their hand, 
and at table out of the king’s prefence they are ferved 
on the knee. See Rotal Family 

Prince of the Senate, in old Rome, the perfon who 
was called over firil in the roll of fenators, whenever it 
was renewed by the cenlbrs: he was always ,of confular 
and cenforian dignity. See the article Senate. 

Prince’s Metal, a mixture, of copper and zinc, in 
imitation of gold. See Chemistry, n° 1154. 

Princetown. See New 'Jerset. 

Prince of Wales's IJland, or Polu Penany, is fituated in 
Ehn. Phil, t h e entrance of the ftraits of Malacca, in 10c degrees of 
v ™; n ' eafl:longitude, and in five degrees of north latitude. Itis 

P ’ 3 ’ about feven leagues in length and three in breadth. Its 
northern extremity runs nearly parallel with the main 
laud at a diftance of about two miles, by which a fine 
channel is formed, where the greateft fleets might ride in 
perfect fafety, the height of the furrounding mountains 
acting as a barrier againlt the force of the prevailing 
winds. The climate, confidering its vicinity to the 
equator, is remarkably mild. Eighty degrees is about 
the mean height of the thermometer at noon, which, 
during the night, is feldom above 70. Its healthfui- 
nefs is certainly not furpaffed by that of any European 
fettlement on the coaft. Out of a garrifon of 300 
troops (natives of Hindoftan), not one died for the 
fpace of 14 months; a Angular fail to be experienced 


by a new fettlement in an uncleared country. This Prince,, 
great falubrity is perhaps the effeCt of a conftant ven- ’ v “ 
tilation, fupported by almort continued but gentle 
breezes, added to the drynefs of the foil, the uniform 
but gradual elevation from the fea to the foot of the 
hills preventing thofe llagnations of water which, in tro¬ 
pical latitudes, are fo highly prejudicial to the health of 
man. 

A ridge of beautiful mountains, deeply indented 
with valleys, and covered with evergreens, divides the 
ifland longitudinally. Innumerable rivulets receive their- 
origin from thefe mountains, and are remarkable for 
the tranfparency and coolnefs of their waters. The 
foil, which is light and fandy near the fea, gradually 
changes to a rich clay as it approaches to the high 
lands. There the fagar-cane grows with the utmolt 
luxuriance, and the moll plentiful crops of rice are 
everywhere produced. The gardens have already fur¬ 
nished the inhabitants with cabbages and potatoes t 
and when induftry Hull have reached the tops of the 
mountains, it will be no furprife to fee in the planta-. 
tions mod of the productions of Europe in their ut- 
moft perfection. In decorating the landfcapes of this 
little ifland, nature has been peculiarly lavilh. An af- 
femblage of flowering trees and fhrubs in perpetual 
bloflbm, and endlefs in the variety of their Species* 
form the firft fhade. Thefe are overtopped by foreft 
trees of an immenfe height, which fpread their vail 
branches on every fide, and are covered with the rich- 
eft foliage. Here Strangers feel with rapture the ef¬ 
fect of the breezes, which, from whatfoever quarter 
they blow, are ftrongly impregnated with the fragrance 
of the groves. 

The original animal productions of this ifland are 
very limited. Of quadrupeds, the wild hog, deer, and 
fquirrel, nearly comprehend the whole : but the abfence 
of the tiger and leopard, whofe numbers and ferocity 
almoft reader the oppofite Shores uninhahitable, amply 
compenfates for this deficiency. The flying fox and 
fquirrel are natives of this ifland; the former a non-, 
defeript, and a great natural curiofity. Of birds there 
are alfo but few, and only one which is remarkable for 
the melody of its notes. The crow and Sparrow, the 
jiever-failing attendants on population^dfave but lately 
made their appearance. They are now, however, rapid-, 
ly increafing and multiplying. All the domeftic animals 
arrive here at great perfection. 

The fea which furrounds the ifland, affords a vaft vari¬ 
ety offiSh of the moll delicious flavour, and its Shores a- 
bundance of the fineft turtle and oy fters. In no Situation 
indeed are the conveniencies and luxuries of life enjoyed 
in greater profufion. The advantages of the iflar.d in a - 
political and commercial view, are too obvious to require 
to be pointed out. 

Prince William’s Sound, fituated on the north weft 
coaft of America, and fo named by Captain .Cook in 
1778. The men, women, and children of this found 
are all clothed in the fame manner. Their ordinary 
drefs is a fort of clofe frock, or rather robe, which 
fometimes reaches only to the knees, but generally 
■down to the ancles. Thefe frocks are compofed of the 
-Skins of various animals,' and are'commonly worn with 
the hairy fide outwards. The men often paint their 
faces of a black colour, and of a bright red, and fome- 
times of a bluifh or leaden hue ; but not in any regu- 
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l.ir figure. The women puncture or ftain the chin not fail of their mifchievous effedl. As by laying a trap Principal 

with black, that comes to a point in each of their or pit fall for another, whereby he is killed ; letting out a II 

cheeks. Their canoes are of two f ;rts; the one large wild bealt, with an intent to do mifchief; or exciting a * nnci P‘ e - 
and open, the other fmall and covered. The framing madman to commit murder, fo that death thereupon en- 
confifts of flender pieces of wood, and the outfide is fues : in every one of thefe cafes the party offending is 
compofed of the fkins of feals, or other fea animals, guilty of murder as a principal, in the firft degree. For 
flretched over the wood. Their weapons, and imple- he cannot be called an acceffory, that neceffarily pre-fup- 
ments for hunting and fiihing, are the fame as thofe ufed pofing a principal; and the poifon, the pit-fall, the beaft, 
by the Greenlanders and Efquimaux. Many of their or the madman, cannot be held principals, being only the 
fpears are headed with iron, and their arrows are general- inftruments of death. As therefore he mult be cer- 
ly pointed with bone. The food they were feen to eat tainly guilty, either as principal or acceffory, and can¬ 
vas the flelh of fome animal, either roalted or broiled, not be fo as acceffory, it follows that he muff be guilty as 

and dried fifh. Some of the former that was purchafed principal; and if principal, then in the firft degree ; for 
had the appearance of bear’s flefh. They alfoeat a lar- there is no other criminal, much lefs a fuperior in the 
ger fort of fern-root, either baked or dreffed in fome other guilt, whom he could aid, abet, or affift. 
method. Their drink, in all probability, is water; for, Principal Point, in perfpeflive, is a point in the per¬ 
il! their canoes, they brought fnow in wooden veffels, fpeiftive plane, upon which a line drawn from the eye, 
v.hich they fvvallowed by mouthfuls. Our knowledge of perpendicular to the plane falls. 

the animals of this part of the American continent is en- This point is in the interfe&ion of the horizontal and 
tirely derived from the fkins that were brought by the vertical plane ; and is alfo called the point of fight, and 
natives for fale. Thefe were principally of bears, com- point of the eye. See Perspective. 

raon and pine martins, fea-otters, feals, racoons, fmall er- Principal Ray, in perfpe&ive, is that which paffes 
mines, foxes, and the whitifh cat or lynx. The birds perpendicularly from the fpectator’s eye to the perfpec- 
found here were the halcyon, or great king’s-fifher, which tive plane, or piflure. 

had fine bright colours ; the white-headed eagle, and the Whence the point -where this ray falls on the plane, 
humming-bird. The fifh that were principally brought is by fome alfo called the principal point, which other 
to market for fale were torfk and halibut. The rocks writers call the centre of the picture, and the point of c oncur- 
were almoft deftitute of fhell-fifh ; and the only other a- rence. 

nimal of this tribe that was obferved was a reddifh crab, PRINCIPATO, the name of a province of Italy, 
covered with very large fpines. Few vegetables of any in the kingdom of Naples, which is divided into two 
kind were obferved ; and the trees that chiefly grew about parts, called by the Italians the Principato Ultra and 
this found were the Canadian fpruce pine, fome of which the Principato Citra, that is, the Hither and Farther 
were of a confiderable fize. E. Long. 115. 21. N. Lat. Principato. The Hither Principato is bounded on the 

59. 33. north by the Farther Principato and part of the Terra- 

PRINCIPAL, the chief and moft neceffary part of di-Lavoro, on the weft and fouth by the Tufcan Sea, 
a thing. The principal of a college or hall is the matter and on the eaft by the Bafilicata. It is about 60 miles 
thereof. in length, and 30 in breadth; the foil is fertile in 

In commerce, principal is the capital of a fum due or wine, corn, oil, and faffron ; and they have a great 
lent; fo called in oppofition to intereft. See Inte- dealoffilk, befides feveral mineral fprings. The capi- 
rest. tal town is Salerno. The Farther Principato is bound- 

It alfo denotes the firft fund put by partners into a ed on the north by the county ofMolefe and the Ter- 
common flock, by which it is diftinguifhed from the calls ra-di-Lavoro, on the weft by the Tufcan Sea, on the 
or acceflions afterwards required. fouth by the Hither Principato, and on the eaft by the 

Principal, in mufic. See Fundamental, in mufic, Capitanata. It is about 37 miles in length, and 30 

and Generator, in mufic. in breadth. The Appennine mountains render the air 

Principal, in law, is either the aftor or abfolute cold; and the foil is not very fertile either in corn or 
perpetrator of the crime, who is called a principal, in wine, but it produces chefnuts, and paftures in great 
the firft degree ; or he who is prefent, aiding and abet- plenty. Benevento is the capital town, 
ting the faff to be done, who is denominated a pr'tnci - PRINCIPLE, principium, in general, is ufed for 

pal in the fecond degree. The prefence of a principal the caufe, fource, or origin of any thing, 
need not always be an aflual immediate (landing by, Principle, in human nature. See Disposition. 

within fight or hearing of the fadt; but there may be Principle in fcience, is a truth, admitted without 

alfo a conftrudtive prefence, as when one commits a proof, from which other truths:are inferred by a chain 
robbery or murder, and another keeps watch or guard of reafoning. Principles are of two kinds, primary and 
at fome convenient diftance. And this rule has alfo general; and to the laft the name of axioms is ufually 
other exceptions; for in cafe of murder by poifoning, given on account of their importance and dignity. An 
a man may be a principal felon by preparing and laying axiom or general principle, when the terms in which 
the poifon, or giving it to another (who is ignorant of it is expreffed are underftood* muft be a felf-evident 
its poifonous quality) for that purpofe; and yet not truth; but from its very nature it cannot be a fiif 
adminifter it himfelf, nor be prefent when the very truth.' Our firft truths are all particular. A child knows 
deed of poifoning is committed. And the fame rea- that two particular lines, each an inch long, are equal 
foning will hold, with regard to other murders com- to one another, before he has formed any general no- 
mitted in the abfence of the murderer, by means which tions of length and equality. “ Things equal to one 
lie had prepared before-hand, and which probably could and the fame thing are equal to one another,” is the 

firft 
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Principle, firft of Euclid's axioms ; and an axiom it undoubtedly houfe; and in April 1749, Dr Pringle was appointed 

Pringle, is, but to no man has it been a JirJl truth. It is, if phyfician in ordinary to the king. In 1750 he pub- 

"* v we may ufe the expreffion, a genus or clafs of truths lifted “ Obfervations on the Nature and Cure of Hof- 

comprehending under it numberlefs individuals. Were pital and Gaol Fevers, in a Letter to Dr Mead,” 8vo 
a full-grown man introduced into the world, without (reprinted in 1755) 5 and * n J 75 2 h e favoured the 
a Angle idea in his mind, as we may fuppofe Adam to public with the refult of his long experience in. an ad- 
have been, he would inftantly perceive, upon laying mirable treatife under the title of “ Obfervations on 
together three pieces of wood each a foot long, that the Diforders of the Army in Camp and Garrifon,” 

they were all equal in length ; and if he were to cut 8vo. On the 14th of April 1752, he married Char- 

another to the fame length with any one of them, he lotte, fecond daughter of Dr Oliver, an eminent phyfi- 
would find upon trial, that it was of the fame length cian at Bath. In 1756 he was appointed jointly with 
with them all. After a few fimple experiments of this Dr Wintringham (now Sir Clifton Wintriugham, Bart.) 
kind, he would, by a law of human thought, infer that phyfician to the hofpital for the fervice of the forces of 
all things equal in length or in any other dimenfion, Great Britain. After the accdlion of his prefent ma- 
to any one thing, are in that dimenfion equal to one ano- jefty, Dr Pringle was appointed phyfician to the queen’s 
ther. houfehold, 1761 ; phyfician in ordinary to the queen in 

It was not therefore with fuch weaknefs as fome 1763, in which year he was admitted of the college of 
have imagined, that Hobbes affirmed thofe propofitions phyficians in London ; and on the 5th of June 1766, 
commonly called axioms, not to be primary but fecon- he was advanced to the dignity of a baronet of Great 
dary principles. A primary principle deferves not the Britain. In 1772 he was ele&ed prefident of the 
name of an axiom, as it is only a particular truth in- Royal Society, where his fpeeches for five fucceffive 
eluding in it no other truth. There is not one of Eu- years, on delivering the prize-medal of Sir Godfrey 
clid’s axioms which has not been the refult of induftion, Copley, gave the greateil faiisfaftion. Sir John Pringle 
though we remember not the time at which the indue- 1111777 was appointed phyfician-extraordinary to the 
tion was made. That the whole is greater than any king. He was ajfo a fellow of the College of Phyfi- 
of its parts is a general truth which no man of com- cians at Edinburgh, and of the Royal Medical Society 
mon ienfe can controvert; but every one difeovered at Paris; member of the Royal Academies at Paris, 
that truth by obferving that his body was larger than Stockholm, Gottingen, and of the Philofophical So- 
his head, his foot, or his hand; that a mountain is cieties at Edinburgh and Haerlem; and continued pre- 
larger than a mole-hill in the middle of it j and that a fident of the Royal Society till November 1778 ; after 
piece of timber meafuring what is called a yard is longer which period he gradually withdrew from the world, 
than any one of the divifions marked upon it, and and in 1781 quitted his elegant houfe in Pall Mall 
termed inches. The particular obfervations are made (where he had long diftinguifted himfelf as the warm 
through the fenfes and treafured up in the memory; friend and patron of literary men of every nation and 
and the intellect, by its conftitution, compares them profeffion), and made an excurfion to his native coun- 
together, marks in what they agree and difagree, and try. He returned to London in the latter end of that 
thence draws its axioms or general principles. He, there- year; died greatly beloved and refpefted January 18. 
fore, who fhould admit the truth of an axiom, and 1782 ; and having no children, was fucceeded in eftate, 
deny the evidence of fenfe and perception, would adt and alfo (agreeably to the limitation of the patent) in 
as abfurdly as he who accepts payment in a bank-bill, title, by his nephew, now Sir James Pringle, Bart, 
and refufes it in the individual pieces of gold or filver Among this worthy phyfician’s communications to the 
which that bill reprefents. General axioms are of Royal Society, the following are the principal: x. 
infinite ufe in the purluits of fcience ; but it is not be- “ Some Experiments on Subfiances refifting Putre- 
caufe they create new truths; they only ftorten the faction,” Phil. Tranf. N° 495, p. 580 ; and N° 496, 
procefs in the diicovery of fuch as might be found, with p. 525, 550; reprinted, with additions, in Martin’s 
labour, through the medium of particular propofitions. Abridgment, vol. xi. p. 1363. 2. “ Account of fome 

See Campbell's Philofophy of Rhetoric and Tatham’s Chart Perfons feized with the Gaol Fever by working in 
and Scale of Truth. - Newgate, and of the manner by which the Infebtion 

Principles, in Phyfics, are often confounded with was communicated to one entire Family,” vol. xlviii. 
elements, or the firftand fimpleft parts whereof natural p. 42. At the requeft of Dr Hales, a copy of this 
bodies are compounded, and into which they are again ufeful paper was inferted in the Gentleman’s Magazine, 
refolvable by the force of fire. 1753, p. 71, befor e its appearance in the Tranfadtions- 

PRINGLE (Sir John), an eminent phyfician and 3. “ A remarkable Cafe of Fragility, Flexibility, and 
plnlofopher, was a younger fon of Sir John Pringle of Difl'olution of the Bones,” ib. p. 297. 4. “ Account 

Ktitchel, in the (hire of Roxburgh, Baronet; took the of the Earthquakes felt at Bruffels,” vol. xlix. p. 546. 
degree of M. D. at Leyden, 1730 ; and publilhed there 5. “ Account of finking of a River near Pontypool, 
Differtatlo Inauguralis de Marcore Seni/i, 4to. Aftei in Monmouthftire,” ib. p. 547. 6. “Account of an 

having been lome years profefl'or of moral phil.fophy Earthquake felt Feb. 18. 1756, along the coafl: of 
at Edinburgh, he was in June 1745 appointed phyfi- England, between Margate and Dover,” ib. p, 379. 7. 
cian to the duke of Cumberland, and phyfician-general “ Account of the Earthquake felt at Glafgow and 
to the hofpital of the forces in Flanders, where the Dumbarton; alfo of a Shower of Dull falling on a 
earl of Stair appears to have been his patron. In Fe- Ship between Shetland and Iceland,” ib- p. 509. 8. 

bruary 1746, Dr Pringle, Dr Armftrong, and Dr “ Several Accounts of the Fiery Meteor which appeared 
Barker, were nominated phyficians to the hofpital for on Sunday, November 26. 1758, between eight and nine 
lame, maimed, and fick foldiers, behind Buckingham- at night,” vol. 1 . p. 218. 9. “Account of the Vir¬ 
tues 
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tues of Soap in diffohing the Stone, in the Cafe of 
i . . the Reverend Mr Matthew Simpfon,” ib. p. 221* 10. 
pruning. <( ^ ccount 0 f t i le Effedls of Electricity in Paralytic 
Cafe?,” ib. p. 481. And fee a letter to him on that 
fubjeCt from Profeffor Winthorp. “ Some Account 
of the Succefo of the Vitrum Ceratum AnthnonYi was 
printed in the Edinburgh Medical Effays, vcl. V. 

PRINOS, in botany; A genus of the monogynia 
order, belonging to the hexandria clafs of plants ; and 
in the natural method ranking under the 43d order, 
Dumofa . The calyx is fexfid ; the corolla monopeta- 
lous, and rotaceous; the belly hexafpermous. 

PRINTER, a perfon who compofes and takes im- 
preffions from moveable characters ranged in order, by 
means of ink, and a prefs. 

PRINTING, the art of taking impreffions from 
charaClers or figures, moveable and immoveable, on pa¬ 
per, linen, jilk, See. There are three kinds of print¬ 
ing : the one from moveable letters, for books; ano¬ 
ther from copper-plates, for pictures; and the lall from 
blocks, in which the reprefentation of birds, .flowers, 
&c. are cut, for printing calicoes, linen, &c. The firft 
is called common or letterprefs printing; the fecond, 
rolling-prefs printing;.and the laft, calico, Sec. printing. 
-The principal difference between the three confifts in 
this, that the firft is call in relievo, in diftinCt pieces ; 
,the fecond engiaven in creux ; and the third cut in re¬ 
lievo, and generally ftamped, by placing the block up¬ 
on the materials to be printed, and ftriking upon the 
1 back of it. 

I.etter-. Of the above branches. Letter-press PRINT- 
prrf.pni.t- ING ; s the moft curious, and deferves the moft par- 
in k' ticular notice : for to it are owing chiefly our de¬ 

liverance from .ignorance and error, the progrefs of 
learning, the revival of the fciences, and numberlefs 
improvements in arts, which, without this noble inven¬ 
tion, would have been either loti to mankind, or con- 
1 fined to the knowledge of a few. “ To the art of print- 
Utility of ing (fays an elegant effayefl* ), it is acknowledged we 
thwart, ovve t t ie reformation. It has been juftly remarked, 
Dr Knox, t jj at jf the books of Luther had been multiplied only 
by the flow procefs of the hand-writing, they muff have 
been few, and would have been eafily fuppreffed by the 
combination of wealth and power: but, poured forth 
in abundance from the prefs, they fpread over the land 
with the rapidity of an—rmmdaticn, which acquires 
additional force from the efforts, ufed to obftruCt its 
progrefs. He who undertook to prevent the difper- 
fionof.the books once iffued from the prefs, attempted 
a talk no lefs arduous than the deftruCtion of the hy¬ 
dra. Refiftance was vain, and religion was reformed: and 
we who are chiefly interelled in this happy revolution 
mull remember, amidll the praifes bellowed on Luther, 
that his endeavours had been ineffectual, unaffifled by 
3 the invention of Fauftus. 

Gooa and “ How greatly the caufe of religion has been promo- 
evil refu]t- t- ec i by the art, mull appear, when it-is confidered, that 
mg from it, j t y, as placed thofe facred books in the hand of every 
individual, which, befides that they were once locked 
up in a dead language, could not be procured without 
great difficulty. The numerous comments on them of 
every kind, which tend to promote piety, and to form 
the Chriftian philofopher, would probably never have 
been ccmpofed, and certainly would not have extend¬ 


ed their beneficial influence, if typography had Hill been Printing, 
unknown. By that art, the light, which is to illu- ' •j—’ 

minate a dark world, has been placed in a fituation 
more advantageous to the emiffion of its rays: but if 
it has been the means of illuflrating the doCtrines, and 
enforcing the practice of religion, it has alfo, particu¬ 
larly in the prefent age, llruck at the root of piety and 
moral virtue, by propagating opinions favourable to the 
lceptic and the voluptuary. It has enabled modern au¬ 
thors, wantonly to gratify their avarice, their vanity, 
and their mifanthropy, in diffeminating novel fyftems 
fubverflve of the dignity and happinefs of human na¬ 
ture : but though the perverfion of the art is lamen¬ 
tably remarkable in thofe volumes which iffue, with of- 
Fenflve profuflon, from the vain, the wicked, and the 
hungry, yet this good refults from the evil, that as 
truth is great and will prevail, (he muff derive frefh 
luftre, by difplaying the fuperiority of her ftrength in the 
conflict with fophiltry. 

“ Thus the art of printing, in whatever light it is view¬ 
ed, has deierved refpeCt and attention. From the in¬ 
genuity of the contrivance, it has ever excited mecha¬ 
nical curiofity; from its intimate conneClion with learn¬ 
ing, it has juftly claimed hiftorical notice; and from its 
extenfive influence on morality, politics, and religion, 
it is now become a fubjeCt of very important ipecuTtion. 

“ But however we may felicitate mankind on the in- Its _^ 0( j 
venticn, there are perhaps thofe who wifli, that, toge-effects 
ther with its compatriot art of manufacturing gunpow- overbal- 
der, it had not yet been brought to light. Of its effects ancethe 
on literature, they affert, thatTit has increafed the num- bac1, 
ber of books, till they diftrad rather than' improve the 
mind; and of its malignant influence on morals, they 
complain, that it has often introduced a falfe refinement, 
incompatible with the fimplicity of primitive piety and 
genuine virtue. With refpect to its literary ill confe- 
quences, it may be faid, that though it produces to the 
world an infinite number of worthlefs publications, yet 
true wit and fine compofition will flill retain their value, 
and it will be an eafy talk for critical difeernment to fe- 
leCt thefe from the furrounding mafs of abfurdity : and 
though, with refpeCt to its moral effects, a regard to 
truth extorts the confeflion, that it has diffufed immo¬ 
rality and irreligion, divulged with cruel impertinence 
the fecrets of private life, and fpread the tale of fcandal 
through an empire; yet thefe are evils which will either 
flirink away unobferved in the triumphs of time and 
truth over falfehood, or which may, at any time, be fup¬ 
preffed by legislative interpofition.” 

Some writers have aferibed the origin of this art to Hiftory of 
the Ealt, and affixed a very early period to its inven- the inven¬ 
tion ; particularly P. Jovius, (Hifi. lib. xiv. p. 226. ed. tion of ^ 
Florent. 1550), from whom Oforius and many others P r ‘ nt:n f* 
have embraced the fame opinion. But thefe have evi¬ 
dently confounded the European mode ef printing with 
the engraved tablets which to this day are ufed in Chi¬ 
na. The invention of thefe tablets has been aferibed by 
many writers even to an earlier period than the com¬ 
mencement of the Chriflian era; but is with more pro¬ 
bability affigned, by the very accurate Phil. Couplet, to 
the year 930. The Hijloria Sinenfis of Abdalla, written 
in Perfic in 1317, fpeaks of it as an art in very common 
ufe. Meerman, yol. i. p. 16. 218, 219, vol. ii. p. 186. N. 

Trigault afferts that rite Cbinefc praCtifed the art of 

printing 
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Printing, printing fire centuries before. Count Ferre Rezzonico 
"" v found at Lyons plates with words and names engraven 
by a Nuremberger 1380. 

' The honour of having given rife to the European me¬ 
thod has been claimed by the cities of Harlem, Mentz, 
and Strajbtirg. And to each of thefe it may be afcribed 
in a qualified fenfe, as they made improvements upon 
6 one another. 

Claim of I. The firft teftimony of the inventor is that recorded 
Harlem, by Hadrian Junins, in his Batavia, p. 253, ed. Lugd. 

Bat. 1588 ; which, though it hath been rejefted by 
many, is of undoubted authority. Junius had the re¬ 
lation from two reputable men ; Nicolaus Galius (a), 
who was his fchoolmafter; and Qmrinius Talefius, his 
intimate and correfpondent. He afcribes it to Lau- 
rentius, the fon of John (zEdituus, or Cuftos, of the 
cathedral at HARLEM, at that time a refpedtable 
office), upon the teftimony of Cornelius, fome time a 
fervant to Laurentius, and afterwards bookbinder tothe 
cathedral, an office which had before been performed by 
Erancifcan friars. His narrative was thus: “That, 
walking in a wood near the city (as the citizens of opu¬ 
lence ufe to do), he began at firft to cut fome letters 
upon the rind df a beech-tree ; wh ch for fancy’s fake, 
being impreffed on paper, he printed one or two lines, 
as a fp'ecimen for his grand-children (the fans of his 
daughter) to follow. This having happily fucceeded, 
he meditated greater things (as he was a man of inge¬ 
nuity and judgment) ; and firft of all, with his fon-in- 
law Thomas Peter (who, by the way, left three fons, 
who all attained the confular dignity ), invented a more 
glutinous writing-ink, becaufe he found the common 
ink funk and fpread; and then formed whole pages of 
wood, with letters cut upon thenfo; of which fort I 
have feen fome effays, in an anonymous work, printed 
only on one fide, intitled, Speculum nojlra falut'u; in 
which it is remarkable, that in the infancy of printing 
(as nothing is complete at its firft invention) the back 
fides of the pages were pafted together, that they might 
not by their nakednefs betray their deformity. Thefe 
beeclien letters he afterwards changed for leaden ones, 
and thefe again for a mixture of tin and lead [ Jlamieas~\ 
as a lefs flexible and more folid and durable fnbftance. 
Of the remains of which types, when they were 
turned to wafte metal, thofe old wine-pots were caft, 
that are ftil! preferred in the family-houfe, which 
looks into the market-place, inhabited afterwards by his 
great-grandfon Gerard Thomas, a gentleman of repu- 
tion ; whom I mention for the honour of the family, 
and who died old a few years lince. A new invention 
never fails to engage curiofity. And when a commo¬ 
dity never before feen excited purchafers, to the advan¬ 
tage of the inventor, the admiration of the art increaf- 
ed, dependents were enlarged, and workmen multiplied; 
Vol. XV. 
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the firft calamitous incident! Among tlse'e wr.s one F*!ii.r.'i:" . 
John, whether, as wc fufpeeft, lie had ominoufiy the ' " 

name of Fundus (b), unfaithful and unlucky to his 
rtiaft. r, or whether it was really a perfon ol that name, 

I lliall not much inquire ; being unwilling to moled the 
filent (hades, who fufFer from a confcioufnefs of their 
pad aflions in this life. This man, bound by oath to 
keep the fecret of printing, when he thought he had 
learned the art of joining the letters, the method of 
calling the types, and o:her things of that nature, 
taking the moft convenient time that was poffible, on 
Chriftmas eve, when every one was cuftomarily employ¬ 
ed in luftral facrifices, feizes the colleftion of types, and 
all the implements his mafter had got together, 2nd, 
with one accomplice, marches off to Amfterdam, ther.rc 
to Cologne, and at laft fettled at Mentz, as at an afylum 
of fecurity, where he might go to work with the tool; 
he had ftolen. It is certain, that in a year’s time, viz. 
in 1442, the Doflrinole of Alexander Galius, which was 
a grammar much ufed at that time, together with the 
Hr.aSs of Peter of Spain, came forth there, from the 
fame types as-Laurentius had made ufe of at Harlem.’* 

Thus far the narrative of Junius, which he had fre¬ 
quently heard from Nicolaus Galius ; to whom it was 
related by Cornelius himfelf, who lived to a great age, 
and ufed to burft into tears upon reflecting on the lofs 
his mafter had fuftained,not only in his fubfiitence, but in 
his honour, by the roguery of his fervant, his former 
affociate and bedfellow. Cornelius, as appears by the 
regifters of Harlem cathedral, died either in 1515, or 
the beginning of the following year ; fo that be might 
very well give this information to Nicolaus Galius, who 
was fchoolmafter to Hadrian Junius. 

Though this circumftance is 1 probable as to the main 
fa&, yet we muft fetafide the evidence of it in fome 
particulars. 1. The firft obvious difficulty is noticed 
by Scriverius ; “ that the types are faid to be made of 
the rind of beech, which could not be ftrong enough to 
bear die impreffion of the prefs though this is re¬ 
moved, if, in (lead of the hark, we fubftitute a Lough of 
the beach. The idea of the bark, when Junius wrote Bower and 
this, was perhaps ftrong in his mind, from what Virgil Nic h°U's 
tells us (Eel. v. 13.) of its being ufual to cut words in plinth) 
the hark of a beech ; and thence he was eafily led to nn m ^' 
make a wrong application of it here. 

2. The letters were at firft wooden, and are faid to be 
afterwards exchanged for fmtal types ; from which the 
wine-pots were formed, remaining in the time of Junius. 

According to tradition, printing was carried on in the 
fame houie long after the time of Laurentius: thefe 
pots might therefore be formed from the wafte metal of 
the printing-houfe, after the ufe of fufile types became 
univerfal.—But Laurentius feems to have carried the 
ait no farther than feparate wooden types. What is a 
3 T remarkable 


(a) Galius feems to be the fame who is called Claes Lottynfz. Gael, Scabinus Harlerrtni, as it is in the Faffi of 
that city, ni the years 1531, 1533, and 1535. Quirinius in the fame Fafti is called Mr Shdryn Dlrkfzoon. 
He was many years amanuenfis to the great Erafmns, as appears from his epiftle, 23d July iyzq. tom. iii. Oper. 
p. 1222. Pie was afterwards Scabinus in 1537 & feq. and Conful in 1552 & feq. But in the troubles of 
Holland he was cruelly tilled by the Spanifh foldiers, May 23. 1573. There are fome letters of Hadrian Junius 
to this Talefius, in the Epijlda Jv.niana, p. 198. 

(B) John Fattjl, or Fuji, is by many luppofed to have derived his name from /audits, “ happy and Dr Fauftus 
feems t s carry an air of grandeur in the appellation: but very erroneoufly. John Fatejl, or Fuji, is no more 
than John Hand, whence our name Fiji, 
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remarkable confirmation of this, Henry Spiechel, who 
wrote, in the 16th century, a Dutch poem intitled 
Hertfpiegel , exprelfes himfelf thus : “ Thou firft, Lau- 
itntius, to fupply the defect of wooden tablets, adapted!!: 
wooden types, and afterwards didll conned! them with a 
thread, to imitate writing. A treacherous fervant fur- 
reptitiouily obtained the honour of the difcovery. But 
truth itfelf, though deftitute of common and wide-fpread 
tame ; truth, 1 fay, ftill remains.” No mention in the 
poem of metal types ; a circumftance which, had he been 
robbed of fuch, as well as of wooden ones, would fcarcely 
have been paffed over in lilence. 

When Laurentius firft devifed his rough fpecimen of 
the art, can only be gueifed at. He died in 1440, af¬ 
ter having publifhed the Speculum Belgicum, and two 
editions of Donatus, all with different wooden types ; 
which it is probable (confidering the difficulties he had 
to encounter, and the many artifts whom he muft necef- 
farily have had occafion to confult) coft him fome years 
to execute; fo that the firft effay might be about 1430, 
which nearly agrees with Petrus Scriverius, who fays 
the invention was about 10 or 12 years before 1440. 
See Laurentius. 

3. What was the fpecimen he firft diverted himfelf 
■with in cutting, at the diftance of three centuries, one 
would think impoffible to be difcovered. And yet 
Joh. Enfchedius, a printer, thinks he was fo happy as 
to find it, being an old parchment Herarium, printed 
on both Tides in eight pages, containing the Letters of 
tha Alphabet, the Lord’s Prayer, the Apoftles Creed, 
and three fhort prayers. And Mr Meerman having 


ftiown this to proper artifts who were judges cf thefe Printing, 
matters, they gave it as their opinion that it agreed “ 
exacftly with tire defcription of Junius. It is conforma¬ 
ble to the firft edition of the Dutch Speculum Salvatloms, 
and the fragments of both Donatus’s of Holland, both 
which are the works of the fame Laurentius, and were 
preceded by this. In thefe types, which are certainly 
moveable, cut, and uneven, there is a rudenefs which 
Mr Meerman has not obferved in any other inftances. 

There are no numbers to the pages, no fignatures, no 
direction-words, no divifions at the end of the lines; on 
the contrary, a fyllable divided in the middle is feen, 
thus, Spirits, in p. 8. 1 . 2, 3. There are neither dif- 
tindions nor points, which are feen in the other works 
of Laurentius; and the letter i is not marked with an 
accent, but with a dot at the top. The lines through¬ 
out are uneven. The lhape of the pages not always 
the fame ; not (as they Ihould be) redtangular, but 
fometimes rhomb-like, fometimes an ifofcele trapezium ; 
and the performance feems to be left as a fpecimen both 
of his piety, and of his ingenuity in this effay of a new 
invented art. Mr. Meerman has given an exadt engrav¬ 
ing of this fingular curiofity. 

But, whatever elfe may appear doubtful in the nar¬ 
rative of Junius, it is very clear, that the firft effays 
of the art are to be attributed to Laurentius, who ufed 
only feparate wooden types. See the article Lauren- 

TIUS. _ - 

II. Some ofLaurentius’s types were ftolen from him Claim of 
by one of his fervants (c), John Geinsfleich fenior ; Merit?, 
who fled therewith to MENTZ. Having introduced 

the 


(c) Authors differ as to the perfon who committed this robbery. It is clear from all accounts that his name 
was John; but what his furname was is the difputed point. Junius, after fome hefitation, afcribes it to John 
Full; but with injuftice : for he was a wealthy man, who affifted the firft printers at Mentz with money; and 
though he afterwards was proprietor of a printing-office, yet he never, as far as appears, performed any part of 
the bufinefs with his own hands, and confequently he could never have been a fervant to Laurentius. Nor is 
the conjedture of Scriverius better founded, which fixes it upon John Gutenberg, who (as appears by authentic 
teftimonies) refided at Strafburg from 1436 to 1444, and during all that period employed much fruitlefs labour 
and expence in endeavouring to attain this art. Mr Meerman once thought, “ it might be either John Meiden- 
bachius, (who, vve are told by Seb. Munfter and the author of Chronographia Moguntinenfis , was an affiftant to 
the firft Mentz printers) ; or John Peterlheimius (who was fome time a fervant to Fuft and Schoeffer, and fet 
up a printing-houfe at Francfort in 1459): or, laftly, fome other perfon, who, being unable through poverty to 
carry on the bufinefs, difcovered it to Geinsjle'.ch at Mentz.” But more authentic intelligence afterwards con¬ 
vinced him there were two perfons of this name; and that John Geinsfleich 
feniorf was the difhoneft fervant, who was born at Mentz, and who in the papers 
publilhed by Kohlerus, we find there in the year 1441, and not before: for 
though he was of a good family, yet he was poor, and feems to have been obliged, 

.as well as his brother, to feek his livelihood in a foreign country ; and perhaps 
was content to be under Laurentius, that, when he had learned the art, he might 
follow it in his own. But, to leave conjedure, we. may produce fome certain 
teftimonies. 

x. It is what Junius himfelf fays, that the perfon who Hole the types did it with 
a view to f;t up elfewhere ; nor is it likely that he would either make no ufe of an 
art he had feen fo profitable to Laurentius, or that he would teach it to another and 
iubmit to be again a fervant. 

2. The Lambeth Record (which is printed below, from Mr Atkyns) tells us, 
that “ Mentz gained the art by the brother of one of the workmen of Harlem, 
who learned it at home of his brother, who after fet up for himfelf at Mentz.”— 

By the ftridleft examination of the heft authorities, it is plain, that by thefe two 
Ircthers the two Geinsfleiches muft be meant. But as the younger (Gutenberg) 
was never a fervant to Laurentius, it muft be the fenior who carried off the types, 
and inftrudled his brother in the art; who firft applied himfelf to the bufinefs at 
Strafburg, and afterwards joined his elder brother, who had in the mean time 
fettled at Mentz,. 


t He was called Geinsfleich jt 

Lhe other was diftmguilhed 
by toe name of Gutenberg. They 
were both poor ; though ot a family 
diltinguilheil by knighthood. They 
were both married men; and were 
moft probably brothers as it was 
not uncommon in that age for two 
brothers to have the fime C'lHtian 
name. Thefe both appear in a oiirepu* 
table light. The elileli robbed his ma¬ 
iler, with many aggravating circnm* 
flanics. Tne youngeft was remaik- 
ably contentious; and, after enter¬ 
ing into a contrail of marriage with 
Anna, a noble girl of The Iron Gate y 
refuf.d to marry her till compelled 
by a judicial decree ; and afterwards 
cared not what became of the lady, 
but left her behind at Strafburg when 
he removed to Mentz. He had not 
only frequent quarr Is w*th his wife; 
but with Andrew Driishen* Andrew 
Hetlmann , and John Riff, all of’whom 
were alloc i a ted with him at StraT- 
bovtr in his diffeient employ me ntjroT 
making of looking glafles, pulifliing 
ol precious ftones, and endiavour- 
ing to attain the art of printing : and 
with thefe he involved himfelf in 
three liw-fuitB. See JVUt.rm-.in, vol. i* 
p. i6j, N. 
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.Printing, the art from Harlem into this his native city, he fet 

1 “- with all diligence to carry i' on; and publilhed, in 1442, 

s4lf.x4ndm Gau i DoBrinale, Pstui IIisp/ini Trac- 
tatus ; two works, which, being fmall, bell fuited his 
circumftances ; and for which, being much ufed in the 
fchools, he might reafonably expert a profitable fale. 
They were executed with ‘wooden types , cut after the 
model of thofe he had ftolen. 

In 1443 he hired the houfe ^tim 31 llttjjeri; and was 
affiHed with money by Fust, a wealthy perfon, who in 
return had a (hare of the bufinefs : and about the fame 
time John Mcidenbachius was admitted a partner, as were 
fome others wh< l'e names are not tranimitted to our 
times; and in 1444 they were joined by Gutenberg, 
who for the purpofe quitted Strafburg. Wooden 
types being found not I'ufRciently durable, and not an- 
fwering expectation in other refpeCts, the two brothers 
firft invented cut metal types. But while thefe were pre¬ 
paring, which mull; have been a work of time, feveral 
works were printed, both on wooden ftparate types and 
on wooden blocks; which were well adapted to fmall 
books of frequent u r e, 1'uch as the Tabula Alpbabetica , 
the Calholicon, Donati Grammatica, and the Confejfiona - 
Ha. 

From the abovementioned printers in conjunction, af¬ 
ter many fmaller effays, the Bible was publifhed in 1450, 
with large cut metal types (n). And it is no wonder, 
confidering tbe immenfe labour this work coft, that it 
Ihould be feven or eight years in completing. In this 
fame year the partnerlhip was dilfolved, and a new one 
entered into, in Auguft, between Fuji and Gutenberg ; 
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the former fupplying the money, the latter fkil 1 , for I’nnPng;. 

their common benefit. Various difficulties arifing, *-“- 

occafioned a law-luit for the money which Full: had ad¬ 
vanced ; which was determined againft Gutenberg. A 
diffolution of this partnerlhip enfiued in 1455; and in 
1457 a magnificent edition of the Pfalter was publilhed 
by Fuji and Scboejfer, with a remarkable commendation, 
in which they aflumed to themielves the merit of a new 
invention, (viz. of metal types), ad inventionem artificinfam 
imprimendi ac charaBcri-zandi. This book was uncom¬ 
monly elegant, and in fome meafure the work of Gu¬ 
tenberg ; as it was F ur years in the prefs, and came 
out but 18 months after the partnerfhip was diffolved. 
between him and Fuft. 

The latter continued in pofieffion of the printing- 
office: and Gutenberg , by the pecuniary affiltance of 
Conrad Humery fyndic of Mentz (e), and others, 
opened another office in the fame city ; whence appear* 
ed, in 1460, without the printer's name, the Calholicon 
Jo. de Jama, with a pompous colophon in praife of its 
beauty, and aferibing the honour of the invention to the 
city of Mentz. It was a very handfome book, though 
inferior to the Pfalter which had been publilhed in 1457 
by Fuft and Schoeffer. Both the Pfalter and Catholicon. 
were printed on cut metal types (f). It may not be im¬ 
proper to obferve here, that as the Pfalter is the eariieft 
book which is known to have a genuine date, it be¬ 
came a common praClice, after that publication, for 
printers to claim their own performances, by adding 
their names to them. 

Ill, The progrefs of the art has been thus traced 
3 T 2 through 


What is ftill ftronger, two chronologers of Strafburg, the one named Dan Speklinus, the other anony¬ 
mous (in Meerman’s Documenta , n° lxxxv. lxxxvi.), tells us exprefsly, that John Geinsfleich (viz. the 
fenior, whom they diftinguilhed from Gutenberg), having learned the art by being fervant to its JirJl inventor, 
carried it by theft into Mentz his native country. They are right in the fadt, though miftaken in the application 
of it; for they make Stralburg the place of the invention, and Mentelius the inventor, from whom the types 
were ftolen. But this is plainly an error: for Geinsfleich lived at Mentz in 1441, as appears from undoubted 
teftimonies; and could not be a fervant to Mentelius, to whom the before mentioned writers aferibe the inven¬ 
tion in 1440, though more ancient ones do not attempt to prove that he began to print before 1444 or 1447. Nor 
will the narrative agree better with Gutenberg, who was an earlier printer than Mentelius ; iince, among the 
evidences produced by him in his law-fuit, 1439, no Geinsfleich fenior appears, nor any other fervant but JLau- 
rentius Beildek. The narration therefore of the theft of Geinsfleich, being fpread by various reports through 
the world, and fubfifting in the time of thefe chronologers, was applied by them (to ferve the caufe they wrote 
for) to Strafburg; but ferves to connrm the truth, fince no writer derives the printing fpoils from any ether 
country than Holland or Alfatia. The chronologers have like wife, inftead of Fuft, called Gutenberg the wealthy 
man; who, from all circumftances, appears to have been poor. They alfo call Schoefler the fon-in-law < f 
Mentelius; when it is clear that he married the daughter of Fuft. 

(d) Many writers have fuppofed that this was the edition of which fome copies were fold in France, by Fuft, 
as manuferipts, for the great price of 500 or 600 crowns, which he afterwards lowered to 60, and at lad to lets 
than 40. But it was the fecond and more expenftve edition of 1462, that was thus difpofed of, when Fuft 
went to Paris in 1466, and which had coft 4000 florins before the third quaternion (cr quire of four fheets) was 
printed. Meerman, vol. I. p. 6. 151, 152. 

(e) At tbe death of Gutenberg, Conrad Humery took pofieffion of all his printing materials; and engaged to 

the arcbbiftiop Adolphus, that he never would fell them to any one but a citizen of Mentz. They were, how¬ 
ever, foon difpofed of to Nicholas Bechtermuntze of Altavilla, who, in 1469, publilhed Vocabularium Latino- 
Teutonicum , which was printed with the fame types which had been ufed in the Catholicon. This very curious 
and fcarce Vocabulary was fhown to Mr Meerman, by Mr Bryant, in the Duke of Marlborough’s valuable 
library at Blenheim. It is in quarto, 35 lines long, contains many extrafts from the Catholicon, and is called Ex 
quo, from the preface beginning with thofe words. Meerman, vol. II. p. 96. v 

(f) Gutenberg never ufed any other than either s wooden or cut metal types till the year 1462. In 1465 he was 
admitted inter Auli or by the eleftor Adolphus, with an annual penfion ; and died in February 1468. His, elder 
brother Geinsfleich died in 1462. Their epitaphs are printed by Mr Meerman, vol. II. p. 154, 295. 
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through its fecond pei iod the invention of ail metal types. 
But the honour of completing the difeovery is due to 
Peter Schoeffer (g) de Gernfheim. 

A very clear account of this final completion of the 
types is preferved by Trithemius (h). Poft'hac invent!s 
furcejferunt fubtUiora, inveneruntquc modum fundendi for¬ 
mas omnium Latini alphabeti literar-um, quas ipfi matrices 
r.ominalant : ex quibus rurfurn eeneos five Jlanncos charac- 
t- res fundebant, ad omnem preffuram fuff denies , quos prius 
tnar.ibus fcu^pebanl. El peverafeuti ante xxx fame anpos 
ex ore Petri Opilionis de Gernfheim, civis Moguntini, qui 
genererat primi artis inventoris, audivi, magnam a primo 
inventicnis fuahccc ars imprefforia haluit difficultatem. — Pe¬ 
trus autem memoratus Opilio, tunc famulus pojlea gener, ficul 
diximus, inventoris primi, Johannis Fuji, homo ingeniofus et 
prudens, faciliorem moditm fundendi charaCteres excogita- 
vit, et artem, ut nunc eft, compl'evit. 

Another ample teftimony in favour of Schoeffa is 
given by Jo. Frid. Fauftus of Afchaffenburg, from pa* 
pers preferved in his family: “ Peter Schoeffer of Gernf- 
heim, perceiving his matter Fuft’s defign, and being 
himfelf ardently defirous to improve the art, found out 
(by the good providence of God) the method of cut- 
ing (incidendi) the characters in-a matrix, that the let¬ 
ters might eafil-y be fingly caft, inftead- of being cut. 
He privately cut matrices for the whole alphabet-; and 
when he fhowed his matter the letters caft from thefe 
matrices, Fuft was fo pleafed with the contrivance, that 
he pr-omifed Peter to give him his only daughter, Chrif- 
tina, in marriage ; a promife which he foon after per¬ 
formed. But there were as many difficulties at firft 
with thefe letters, as there had been before with wooden 
ones ; the metal being too foft to fupport the force of 
the impreffion : but this defeCt was foon remedied, by 
mixing tile metal with a fubftance which fufficiently 
hardened it (1).” 

Fuft and Schoeffer concealed this new improvement, 
by adminiftering an 03th of fecrecy to all whom they 
intrufted, till the year 1462 ; when, by the difperfion 
of their fervants into different,countries, at the lacking 
of Mentz by the archbifliop Adolphus, the- invention 
was publicly divulged.. 

The firft. book printed with th tk improved types was 
Dur.andi Rationale, in 1459; at which time, however. 


9 

Claim of 
Strafburg, 


they feem to have had only one fix-e of caft letters, all Piloting, 
the larger characters which occur being cut types, as 
appears plainly by an iijfpefiion cf the book From 
this time to 1466, Fuft and Schoeffer continued to print 
a confiderable number of books ; particularly two fa¬ 
mous. editions of Tul/y's Offices . In the earlieft books, 
they printed more copies on vellum than on paper, which 
was the cafe both of their Bibles and Tultey's Offices. 

This, however, was foon inverted ; and paper introdu¬ 
ced for the greateft part of their impreflions ; a few 
only being printed on vellum for curiofities, and for 
the p-urpofe of being illuminated. How long Fuft lived, 
is uncertain ; but in. 1471 we find Schoeffer was in part- 
nerfliip with Conrad Iienlif and a kinfman cf his mafter 
Fuft. He publifhed many books after the death of his 
father-in-law-; the la-ft of which that can be difeovered 
is a third edition of the Pftilir in 1490, in which the 
old cut types of the firft edition were ufed. 

IV. With regard- to the claim of STRASB.URG : 

It has been already mentioned, that Gutenberg was 
engaged in that city in different employments ; and, 
among others, in endeavouring to attain the art of print¬ 
ing. That thefe endeavours were unfuecefsful, is plain 
from an authentic judicial decree of the fenate of Straf¬ 
burg in 1439, after the death of Andrew Drizehen ( k). 

But there are many other proofs that Gutenberg 
and his partners were never able to bring the art to 
perfection. 

x. Wimphelingius*, the oldeft writer in favour of 
Strafburg, tells us, that Gutenberg was the inventor of 
“ a new art of writing,” ars imprefforia, which might 
alfo be called a divine benefit, and which he happily 
completed at Mentz ; but does not mention one book 
of his printing : though he adds, that Mentellus print¬ 
ed many volumes correctly and beautifully, and acquired 
great wealth ; whence we may conclude that he per¬ 
fected what Gutenberg- had in vain effayed. 

3, Wimpbelingius, in another book f, tells us, the 
art of printing was found out by Gutenberg incomplete ; 
which implies,, not that he praftifed the art in an im¬ 
perfect manner (as-Laurentius had done at Harlem), 
but ra-ther that, he had not been able to acc.omplifh, what 
he aimed at. 

3. Gutenberg, when he. left Strafburg in 1444 or 
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(g) In German, ®>d) 3 :ffct,in Latin, Opilio; in Englifh, Shepherd. -He is fuppofed by Mr Meerman to 

have been the firft engraver on copperplates, 

(h) Jlnna'es Hirfaugienfes, tom. ii. ad ann. 1450.—As this book was finifhed in 1714, and Trithemius tells 
us he had the narrative from Schoeffer himfelf about 30 years before ; this will bring us back to 1484, when 
Schoeffer mutt have been advanced in years, and Trithemius about 22 years old, who died in 15x6. See Vof. 
Hlft. Lat. 1 . 1. c. 10. Fair. Med. & Infim. JEa. k 9. 

(1) See Meerman,v ol. I. 9. 183. who copied this teftimony from Wolfius, Monument . Typography vol. i. p. 46®. 
,feq. 

(k) Their firft attempts were made about 1437 with wooden types. Mr Meerman is of opinion that Geinsfieich 
junior (who was of a-n enterpriling genius, and had already engaged in a variety of projects) gained feme little 
infight into the bulinefs by vifttmg- his brother who was employed by Laurentius at Haerleim, but not fufficient 
to enable him to jxraCtife it. It is certain that, at the time of the law-fuit in 1439, much money had been ex¬ 
pended, without any profit having arifen ; and the unfortunate Drizehen, in 1438, on his death-bed, lamented 
to his confeffer, that he had been at great expence, without having been reimburfed a Angle obelus. Nor did 
Gutenberg (who perfifted in his faitlefs endeavours) reap a-ny advantage from them ; for, when he quitted 
Strafburg, he was overwhelmed in debt, and under a neceftlty of felling every thing he was in pofTeffion off 
[Meerm.in, vol. I. p. 198—202.] All the depositions in the law-fuit. above-mentioned (with the judicial de¬ 
cree) are printed by Mr Meerman, vcl. II, p. 58—88, N, 



^Printing. 


| Meerman 
ut fupra. 

\\ Annal. 
Hirfaug. 

\it fupra, et 
Chron, 
Spanheim. 
Sec Mcer. 
mau, vol. 
ii. p. 103. 
127. 

• Chro- 
nicen Co¬ 
lonial, 
ujy. 


10 

Introduc¬ 
tion of the 
art into 
Britain 


P R 1 i s 

the following year, and entered into partnerfhip with 
Geinslleicli feniorand others, had occafion for his bro¬ 
ther’s affiltance to enable him to complete the art; 
which (hows that his former attempts at btrafourg had 
been unfuccefsful %. 

4. Thefe particulars are remarkably confirmed by 
Trithemius, who tells us, in two different places||, that 
Gutenberg fpant all his fubftance in queft of this art; 
and met with fuch infuperable difficulties, that, in de- 
fpair, he had nearly given up all hopes of attaining it, 
till he was affifted by the liberality of Full, and by 
his brother’s fkill, in the city of Mentz. 

5. Ulrie Zell fays * the art was completed at Mentz ; 
but that fome books had been pu'olillied in Holland 
earlier than in that city. Is it likely that Zell, who 
was a Ge:man, would have omitted to mention Straf- 
burg, if it had preceded Mentz in printing? 

There is a little doubt therefore that all Gutenberg’s 
labours at Stralburg amounted to no more than a fruit- 
lefs attempt, which he was at lad under the neceffity of 
relinquilhiiig : and there is no certain proof ot a fmgle 
book having been printed in that city till after the dif- 
perfion of the printers in 1462, when Mentellius and 
Eggeftenius fuccefsfully purfued the bufmefs. 

In fine, the pretenfions of Strajburg fall evidently to 
be fet afide. And as to the other two cities, Harlem 
and Mentz, the difputes between them feem eafily clear¬ 
ed up, from the twofold invention of printing above- 
mentioned : the fird with feparate wooden types at 
Harlem, by Laurentius, about 1430, and after conti¬ 
nued by his family ; the other with metal types fird 
cut, and afterwards cajl, which were invented at Mentz, 
but not ufed in Holland till brought thither by Theodo- 
ric Martens at Alod about 1472. 

From this period printing made a rapid progrefs in 
mod of the principal towns of Europe. In 1490, it 
reached Conftantinopie ; and, according to Mr Palmer, 
p. 281, See, it was extended, by the middle of the next 
century, to Africa and America. It was introduced 
into Ruffia about 1560: but, from motives either of 
policy or fuperdition, it was fpeedily fuppreffed by the 
ruling powers ; and, even under the prefent enlightened 
emprefs, has fcarcely emerged from its obfeurity-—That 
it was early practifed in the inhofpitable regions of Ice¬ 
land, we have the refpedlable authority of Mr Bryant: 

born amidd the fnows of Ice- 
yet as much prejudiced in favour of his country 
as thofe who are natives of an happier climate. This 
isviiible in his Crymogaa ; but more particularly in his 
Anatome Blefkiniana. I have in my poffedion this cu¬ 
rious little treatife, written in Latin by him iu his own 
country, and printed Typis Holenfibus in IJland'til Boreali , 
anno 1612. Hola is placed in fome maps within the 
Ardtic circle, and is certainly not far removed from it. 

I believe it is the farthed north of any place where arts 
and icienceshave ever refided.” Obfervations and Inqui¬ 
ries relating to various parts of Ancient Hjlory, 1767, p. 
277. 

It wasa condant opinion, delivered down by our hiftort- 
ans, as hath been obferved by Dr Middleton, that the Art 
of Printing was introduced and fird pradifed in England 
by William Caxton, a mercer, and citizen of London; who, 
by his travels abroad, and a relidtnce of many years in 
Holland, Flanders, and Germany, in the afFairs of trade, 
had an opportunity of informing himfelf of the whole 
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method and procefs of the art; and by the encourage¬ 
ment of the great, and particularly of the abbot of 
Wedminder, fird fet up a. prefs in that abbey, and be¬ 
gan to print books foou after the year 1471. 

This was the tradition of our writers; till a book, 
which had.fcarce been obferved before the Reftoration, 
was then taken notice of by the curious, with a date of 
its impreffion from Oxford, anno 1468, and wasconfi- 
dered immediately as a clear proof and monument of 
the exercile of printing in that univerfity feveral years 
before Caxton began to deal in it. 

This hook, which is in the public library at Cam¬ 
bridge, is a fmall volume of 41 leaves in 4m, with this 
title ; Expojitib Sanfti ‘Jeronimi in Simbolum Apojldorum 
ad Papam Laurenthim: and at the end, Explicit ex- 
pofitio, itfe. Impreffa Oxotiie, Junta Anno Domini 
m.cccc.lxvih. xvii die Decembris. 


P, 


rniting. 


II 


The appearance of this book has robbed Caxton of The firtfc 
a glory that he bad long poffeffed, of being the author printing-- 
of printing in England; and Oxford has ever fince P re /® ftt U P 
carried the honour of the fird prefs. The only difficulty lfl "fn" 
was, to account lor the iilence ol hidory in an event lo f or( j. 
memorable, and the want of any memorial in the univer¬ 
fity itfelf concerning the eftablilhment of a new art a- 
mongd them of fuch ufe and benefit to learning. But 
this likewife has been cleared up by the difeovery of a 
record, which had lain obfeure and unknown at Lam- 
beth-palace, in the Regider of the See of Canterbury; 
and gives a narrative of the whole tranfaftion, drawn up 
at the very time. 

An account of this record was fird publifhed in a thin 
quarto volume, in Englifli; with this title : “ The O- 
riginal and growth of Printing, collected out of Hi- 
ftory and the Records of this Kingdom: wherein is 
alfodemonllrated, that Printing appertaineth to the Pre¬ 
rogative Royal, and is a Flower of the Crown of Eng¬ 
land. By Richard Atkyns, cfq.—Witehall, April the 
25, 1664. By order and appointment cf the right ho¬ 
nourable Mr Secretary Morrice, let this be printed. 

Tho. Rycaut. London : Printed by John Streater, for 
the Author. 1654.” 410. 

It fets forth in fhort, “ That as foon as the art of 
printing made fome noife in Europe, Thomas Bour- 
chier, arebbiffiop of Canteibury, moved the then king 
(Henry VI.) to ufe all poffible means for procuring a 
printing-mould (forfo it was then called) to be brought 
into this kingdom. The king (a good man, and much 
given to works of this nature) readily hearkened to the 
motion; and, taking private advice how to effeft his 
defign, concluded it could not be brought about with¬ 
out great fecrecy, and a confiderable fu.m of money gi¬ 
ven to fuch perfon or perfons as would draw off fome 
of the workmen of Harlem in Holland, where John 
Gutenberg had newly invented it, and was himfelf per¬ 
sonally at work. It was refolved, that lefs than 1000 
merks would not produce the defired effedl; towards 
which fum the faid archbifliop prefented the king 300 
merks. The money being now prepared, the manage¬ 
ment of the defign was committed to Mr Robert Tur- 
nour; who then was mailer of the robes to the king,-and 
a perlon moll in favour with him of any of his condition. 

Mr Tumour took to his affilfauce Mr Caxton, a citizen 
of good abilities, who traded much into Holland ; which 
was a credible pretence, as well for his going, as Hay 

in. the Low Countries. Mr Tumour was in difguife 

/!_ * 
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Printing, (his beard and hair (haven quite off) ; but Mr Caxton 

‘ ' appeared known and public. They, having received 

the faid fum of 1000 merks, went fir ft to Amfterdam, 
then to Leyden, not daring to enter Harlem itfelf; for 
the town was very jealous, having imprifoned and ap¬ 
prehended divers perfons who came from other parts for 
the fame purpofe. They ftaid till they had fpent the 
whole thoufand merks in gifts and expences: fo as the 
king was fain to fend 500 merks more, Mr Tumour 
having written to the king that he had almoft done his 
work; a bargain, as he laid, being Itruck betv ixt him 
and two Hollanders, for bringing off one of the under¬ 
workmen, whofe name was Frederick Corfells (or rather 
Corfellis), who late one night Hole from his fellows in 
difguife into a velfel prepared before for that purpofe ; 
and fo, the wind favouring the defign, bt ought him fafe 
to London. It was not thought fo prudent to fet him 
on work at London : but, by the archbilhop’s means 
(who had been vice-chancellor and afterwards chancellor 
of the univerfity of Oxon) Corfellis was carried with a 
guard to Oxon ; which guard conftantly watched, to 
prevent Corfellis from any poffible efcape, till he had 
made good his promife in teaching them how to print. 
So that at Oxford printing was firft fet up in England, 
which was before there was any printing-prefs or prin¬ 
ter in France, Spain, Italy, or Germany (except the ci¬ 
ty of Mentz), which claims feniority, as to printing, 
even of Harlem itfelf, calling her city, Urbem Mogun- 
tinam artis typographicte inventricem primam ; though it is 
known to be otherwife, that city gaining the art by 
the brother of one of the workmen of Harlem, who 
had learnt it at home of his brother, and after fet up for 
himfelf at Mentz. This prefs at Oxon was at leaft ten 
years before there was any printing in Europe, except 
at Harlem and Mentz, where it was but new-born. This 
prefs at Oxford was afterwards found inconvenient to 
be the foie printing-place of England ; as being too far 
from London and the fea. Wherefore the king fet up a 
prefs at St Alban’s, and another in the city of Weftmin- 
ller, where they printedfeveral books of divinity znAphyftc: 
for the king (for reafons beft known to himfelf and coun¬ 
cil) permitted then no law-books to be printed-, nor did any 
printer exercife that art, but only fuch as were the king’s 
fworn fervants ; the king himftlf having the price and emo- 
.lument for printing books. —By this means the art grew 
fo famous, that anno prime Richard III. c. 9. when an 
■adt of parliament was made for reftraint of aliens for 
ufing any handicrafts here (except as fervants to na¬ 
tives), a fpecial provifo was inferted, that ftrangers 
might bring in printed or written books to fell at their 
pleafure, and exercife the art of printing here, notwith- 
itanding that adt: fo that in the fpace of 40 or 50 
years, by the indulgence of Edward IV. Edward V. 
Richard III. Henry VII. and Henry VIII. the Eng- 
lilh proved fo good proficients in printing, and grew fo 
numerous, as to furnift^the kingdom with books ; and 
fo Ikilful, as to pi int them as well as any beyond the 
feas ; as appears by the adt 25 Lien. VIII. c. 15. which 
abrogates the faid provifo for that reafon. And it 
was further enadted in the faid ftatute, that if any per- 
fon bought foreign books bound, he Ihould pay 6s. 8d. 
per book. And it was further provided and enadted, 
•that, in cafe the faid printers or fellers of books were 
uni eali nable in their prices, they Ihould be moderated 
-by the lord chancellor, lord treafurer, the two lords 
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chief juftices, or any two of them ; who alfo had power Printing, 
to fine them 3s. 4d. for every book whofe price fliould v ' 
be enhanced.—But when they were by charter corpo- 
rated with bookbinders, bookfelers, and founders of letters, 

3 & 4 Philip and Mary, and called the Company of 
Stationers —they kick’d againft the power that gave them 
life, See .—Queen Elifabeth, the firft year of her reign, 
grants by patent the privilege of foie printing all books 
that touch or concern the common laws of England, to 
Tottel a fervant to her majefty, who kept it entire to 
his death; after him, to one Yell Weirt, another fer¬ 
vant to her majefty ; after him, to Weight and Norton ; 
and after them, king James grants the fame privilege to 
More, one of the fignet; which grant continues to this 
day, See.” ir 

From the authority of this record, all our late wri Whether 
ters declare Corfellis to be the firft printer in England; or 

Mr Anthony Wood, the learned Mr Maittaire, Palmer, w °^ 
and one John Bagford, an induftrious man, who badfi r 4p r i n . 
publiihed propofals for an Hiftory of Printing, (Phil. ter. 

Tranf. for April 1707). But Dr Middleton has called 
in queftion the authenticity of this account, and has ur¬ 
ged feveral obje&ions to it, with the view of fupport- 
ing Caxton’s title to the precedency with refpedl to the 
introduction of the art into this country ; of which we 
{hall quote one or two, with the anfwers that have been, 
made to them. 

Objection 1.—“The filence of Caxton concerning a 
faCt in which he is faid to be a principal aCtor, is a fuf- 
ficient confuta ion of it : for it was a conftant cuftom 
with him, ia the prefaces or conclufions of his works, 
to give an hiftorical account of all his labours and tranf- 
aCtions, as far as they concerned the publilhing and 
printing of books. And, what is ftill ftronger, in the 
continuation of the Polychronicon, compiled by himfelf, 
and carried down to the end of Henry the fixth’s reign, 
he makes no mention of the expedition in queft of a 
printer: which he could not have omitted, had it been 
true ; whilft in the fame book he takes notice of the inven¬ 
tion and beginning < f printing in the city of Mentz.” 

Anfwer.—As Caxton makes no mention in his Poly¬ 
chronicon of his expedition in quejl of a printer; fo nei¬ 
ther dees he of his bringing the art into England, which 
it is as much a wonder he Ihould omit as the other. 

And as to his faying that the invention of printing wets 
at Mentz, he means, of printing on fuftle feparate types. 

In this he copies, as many others have, from the Faf- 
ciculus feviporum; a work written in 1470, by Wer- 
nerus Rolevinch de Laer, a Carthufian monk, a MS. 
copy of which was in the library of Gerard Jo. Voflius 
(fee lib. iii. de Hijlor. Latin . c. 6.); and afterwards 
continued to the year 1474, when it was firft printed 
at Cologne typis Arnoldi ter Huernen. It was repubfilhed 
in 1481 by Heinricus Wiiczburgh de Vach, a Cluniac 
monk, without mentioning the name either of the prin¬ 
ter or of the place of publication. It is plain that Cax- 
ton had one at leaft, or naore probably both, of thefe 
editions before him, when he wrote his continuation of 
Polychronicon, as he mentions this work in his preface, 
and adapts the fentiments of its editor. (See Meer- 
man, vol ii p. 37. and his Documenta, N° VII. XXIV. 
and XXV.) 

Obj. 2. “ There is a farther circumftance in Caxton’s 
hiftory, that it feems inconfiftent with the record ; tor 
we find him ftill beyond fea, about tv.'elve years after 

the 
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Printing, the fuppofed transitions, “ learning with great charge perfon, more eminent than a mercer, and a public purfe, Printing* 

v and trouble the art of printing” (Recule of the Hijlnries mull needs be concerned in fo public a good : and the v ' * 

ofTroye, in the end of the 2d and 3d books) ; which more he conftdered, the more inquifitive he was to find 
he might have done with eale at home, if he had got out the truth. So that lie had formed his hypothefis 
Corfellis into his hands, as the record imports, fo many before he had found his record; which he published, he 
years before : but he probably learnt it at Cologne, fays, as a friend to truth; not to fufFer one man to be 
where he refided in 1 ^.71, ( Recule , &c. ibid.), and intitled to the worthy atchievements of another ; and as 
whence books had been firft printed with date the year a friend to himlelf, not to lofe one of his belt arguments 
before.” of entitling the king to this art.’ But, it Atkjns was 

Anf.—Caxton tells us, in the preface to The Hijiory nothimfell the contriver, he was impofed upon at lealfc 
of Troy, that he began that truncation March 1. 1468, by fome more cralty man ; who imagined that his intereft 
at Bruges; that he proceeded on with it at Ghent; in the caufe, and the warmth that he Sowed in profecu- 

that he finifhed it at Cologne in 1471 ; and printed it, ting it, would induce him to fwallow for genuine what- 

probably, in that city with his own types. He was 30 ever was ofFered of the kind.” 

years abroad, chiefly in Holland ; and lived in the court Anf.—On the other hand, is it likely that Mr Atkyns 

of Margaret duchefs of Burgundy, lifter of Edward would dare to forge a record, to be laid before the king 
IV. It was therefore much eaficr to print his book at and council, and which his adverfaries, with whom he 
Cologne, than to crofs the lea to learn the art at Oxford, was atlaw, could difprove ?—(2.) He fays he received 
But further, there was a fpecial occafion for his print- this hiftory fiom a perfon of honour, who was fome time 
ing it abroad. Corfellis had brought over l'o far the keeper of the Lambeth library. It was ealy to have 
art of printing as he had learned it at Harlem, which confuted this evidence, if it wasfalfe, when he publifhed, 
was the method of printing on woodenfeparate types, it, April 25. 1664.—(3.) John Bagford (who was 
having the face of the letter cut upon them. But the born in England 1651, and might know Mr Atkyns, 
art of eafling metal types being divulged in 1462 by the who died in 1677), in his Hiftory of Printing at Ox- 
workmen of Mentz, Caxton thought proper to learn ford, blames thofe who doubted of the authenticity of 
that advantageous branch before he returned to Eng- the Lambeth Mb.; and tells us that he knew Sir John 
land. This method of calling the types was fuch an Birkenhead had an authentic copy of it, when in 1665 
improvement, that they looked on it as the original of [which Bagford by fome miftake calls 1664, and is fol- 
printing ; and Caxton, as moll others do, afcribes that lowed in it by Meerman] he was appointed by the houfe 
to Mentz.—Caxton was an affillant with Tumour in of commons to draw up a bill relating to the exercife 
getting off Corfellis ; but it is nowhere fuppofed that of that art. This is confirmed by the Journals of that 
became with him into England. (See Meerman, vol. houfe, Friday Oft. 27. 1663'. vol. VIII. p. 622. where 
ii.p. 34. B.) itisordered, that this Sir John Birkenhead Ihould carry 

Obj. 3.—“ As the Lambeth record was never heard the bill on that head to the houfe of lords for their con- 
of before the publication of Atkyn’s book, fo it has never fent.—The aft was agreed to in the upper houfe on 
fmce been feen or produced by any man; though the Tuefday Oft. 31. and received the royal affent on the 
regillers of Canterbury have on many occalions been di- fame day ; immediately after which the parliament was 
ligently and particulaily fearched for it. They were prorogued. See Journals of the Houfe of Lords, Vol. 
examined, without doubt, very carefully by archbilhop XI. p. 700.—Is it probable, then, that after Mr 
Parker, for the compiling his Antiquities of the Britifh Atkyns had publilhed his book in April 1664, the par- 
Church ; where, in the life of Thomas Bourchier, tho* liament thought proper, the next year, to inquire into' 
he congratulates that age on the noble and ul'elul in- the right of the king’s prerogative; and that Sir John 
vention of printing, yet he is filent as to the introduc- Birkenhead took care to infpeft the original, then in 
tion of it into England by the endeavours of that arch- the cuftody of archbilhop Sheldon : and, finding it not 
bilhop: nay, his giving the honour of the invention to fufficient to prove what Mr Atkyns had cited it for, 

Stralburg clearly lhows that he knew nothing of the made no report of the MS. to the houfe ; but only mo- 
ftory of Corfellis conveyed from Harlem, and that the ved, that the former law Ihould be renewed. The MS- 
record was not in being in his time. Palmer himfelf was probably never returned to the proper keeper of i.t; 
owns, “ That it is not to be found there now; for that but was afterwards burnt in the fire of London, Sept, 
the late earl of Pembroke allured him, thathehadem- 13. 1666.—(4.) That printing was praftifed at Ox- 
ployed a perfon tor fome time to fearch for it, but in ford, was a prevailing opinion long before Atkyns. Bry- « 
vain (Hifi. of Printing, p. 314.) On thefe grounds an Twyne, in his Apologia pro Antiquitate Academia Ox- 
we may pronounce the record to be a forgery ; though onienfts, publifhed 1608, tells us, it is fo delivered down 
all the writers abovementioned take pains to fupport its in ancient writings; having heard, probably, of this 
credit, and call it an authenticpiece. Lambeth MS. And king Charles I. in his letters pa- 

Atkyns, who by his manner of writing feems to have tent to the Univerfity of Oxford, March 5. in the ele- 
been a bold and vain man, might poffibly be the inven- venth of his reign, 1633, mentions printing as brought 
tor: for he had an intereft in impofing it upon the to Oxford from abroad. As to what is objefted, “that 
world, in order to confirm the argument of his book, it is not likely that the prefs Ihould undergo a ten or 
that printing was of the prerogative royal; in oppofition eleven years fleep, viz. from 1468 to 1479,” it is pro¬ 
to the company of Jialioners, with whom he was engaged bably urged without foundation. Corfellis might print 
in an expenfive fuit of law, in defence of the king’s pa- feveral books without date or name of the place, as Ul- 
tents, under which he claimed fome exclufive powers of ric Zell did at Cologne, from 1467 to 1473, and from 
printing. For he tells us, p. 3. ‘ That, upon conli- that time to 1494. Corfellis’s name, it may be fa id, 
dering the thing, he could not but think that a public appears not in any of his publications; but neither does. 

that 
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Pi m ting. that of Joannes Peterfhemius. [SeeMsERMAN, vol. I. 
' " p. 34.; vol. II. p. 21—27, &c. 

Further, the famous Shakefpeare, who was horn in 
1564, and died in 1616, in the Second Part of Henry VI. 
ait iv. fc. 7. introduces the rebel John Cade, thus up¬ 
braiding Lord Treafury Say : “ Thou haft mod traite- 
roufly corrupted the youth of the realm, in creating a 
grammar-fchool: and whereas, before, our forefathers 
had no other book but the fcore and the tally, thou haft 
caufed Printing to be ufed ; and, contrary to the king, 
his crown, and dignity, thou haft built a paper-mill.”— 
Whence now had Shakefpeare this accufation againft 
lord Say ? We are told in the Poetical Regifter, vol. II. 
p. 231. ed. Lond. 1724, that it was from Fabian, Pol. 
Vergel, Hall, Hollingfhed, Grafton, Stow, Speed. &c. 
But not one of thefe afcribes printing to the reinn of 
Henry VI. On the contrary. Stow, in his Annals, 
printed at London 1560, p. 686, gives it exprefsly to 
William Caxton, 1471. “ The noble fcience of printing 
1 was about this time found out in Germany at Maguace, 

by one John Guthumburgus a knight. One Conradus 
an Almair.e brought it into Rome: William Caxton of 
London mercer, brought it into England about the 
year 1471, and firft praffifed the fame in the Abbie of 
St Peter at Weftmin'fter; after which time it Was like- 
v.ife praffifed in the Abbies of St Auguftine at Can- 
terburie, Saint Albons, and other monafteries of Eng¬ 
land.’' What then fhall we fay, that the above is an 
anachronifm arbitrarily put into the mouth of an igno¬ 
rant fellow out of Shakefpeare’s head ? We might be¬ 
lieve fo, butthat we have the record of Mr Atkyns con¬ 
firming the fame in king Charles II.’s time. Shall we 
fay, that Mr Atkyns borrowed the ftory from Shake¬ 
fpeare, and publilhed it with fome improvements of 
money laid out by Henry VI. from whence it might 
be received by Charles II. as a prerogative of the crown ? 
But this is improbable, fince Shakefpeare makes Lord 
Treafurer Say the inftrument of importing it, of whom 
Mr Atkyns mentions not a word. Another difference 
there will ftill be between Shakefpeare and the Lambeth 
MS.; the poet placing it before 1449, in Which year 
Lord Say was beheaded ; the MS. between 1454 and 
1459, when Bonrchier was archbiftiop. We mult fay, 
then, that lord Say firft laid the fchemc, and fent fome 
one to Harlem, though without fuccefs; hut alter fome 
years it was attempted happily by Bourchier. And 
we muft conclude, that as the generality of writers have 
overlooked the invention of printing at Harlem with 
•wooden types, and have aferibed it to Mentz where metal 
types were firft made life of; fo in England they have 
puffed by Corfellis (cr the firft Oxford Printer, whoever 
lie was, who printed with wooden types at Oxford), and 
only mentioned Caxton as the original artift who prin¬ 
ted with metal types at Weftminfler. [See Meerman, 
vol. ii. 7, 8.] It is ftrange, that the learned commen¬ 
tators on the great dramatic poet, who are fo minutely 
particular upon lefs important occafions, fhould every 
one of them, Dr Johnfon excepted, pafs by this curious 
paffage, leaving it entirely unnoticed. And how has 
Dr Johrfon trifled, by (lightly remarking, “ that Shake¬ 
fpeare is a little too early with this accufation !”—The 
great critic had undertaken to decipher obfolete words, 
and inveftigate unintelligible phrafes; but never, per- 
h*?.f s, bellowed a thought on Caxton cr Corfellis, on 
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Mr Atkyns: or the authenticity of the Lambeth Re- Printing- 
cord. v ' 

But, independent of the record altogether, the book 
Hands firm as a monument of the exercife of printing in 
Oxford fix years older than any book of Cax ton’s with 
a date. In order to get clear of this ftrong faff Dr 
Middleton, 

t. Suppofes the date in queflion to have been falfified 
originally by the printer either by defign or miftake ; and 
an X to have been dropped or omitted in the age of its 
impreffion. Examples of ■. his kind, he fays, are common 
in the hiftory of printing. And, “ whilft I am now 
writing, an unexpeffed inftance is fallen into my hands, 
to the fupport of my opinion ; an Inauguration Speech of 
the JVoodwardtan Profejfor, Mr Mofou , juft frelh from 
the prefs, with its date given 10 years earlier than it 
fhould have been, by the omiffion of an x, viz. 
mdccxxiv ; and the very blunder exemplified in the lad 
piece printed at Cambridge, which I fuppofe to have 
happened in the firft from Oxford.”—•—To this it has 
been very properly anfwered. That we fhould not pre¬ 
tend to fet afide the authority of a plain date, without 
very ftrong and cogent reafons ; and what the Doffor 
has in this cafe advanced will not appear, on examina¬ 
tion, to carry that weight with it that he feems to ima¬ 
gine. There may be, and have been, mrftakes and for¬ 
geries in the date both of books and of records too; 
but this is never allowed as a reafon for l’ufpecling fuch 
as bear no mark of either. We cannot from a blunder 
in the laft book printed at Cambridge, infer a like blun¬ 
der in the firft book printed at Oxford. Befides, the 
type ufed in this our Oxford edition feems to be no 
fmall proof of its antiquity. It is the German letter, 
and very nearly the fame with that ufed by Full [who 
has been fuppofed to be] the firft printer; whereas 
Caxton and Rood ufea quite different letter, fomethug 
between this German and our old Englifh letter, which 
was foon after introduced by De Worde and Bynfon. 

2. “ For the probability of his opinion (he fays), 
the book itfelf affords fufficient proof: for, not to infill 
on what is lefs material, the neatnefs of the letter, and re - 
gularity of the page, &c. above thole of Caxton, it has 
one mark, that feems to have carried the matter beyond 
probable, and to make it even certain, viz. the ufe offig- 
natures, or letters of the alphabet placed at tire bottom 
of the page, to fhow the fequel of the pages and leaves 
of each book; an improvement contrivedTor the direc¬ 
tion of the bookbinders; which yet was not praffiled 
or invented at the time when this book is fuppofed to 
be printed; for we find no fignatures in the books of 
Fauft or Schoeffer at Mentz, nor in the. improved or 
beautiful imprelfions of John de Spira and Jen ton at 
Venice, till fcveral years later. We have a book in our 
library, that feems to fix the very time of their invenfon, 
at leaft in Venice; the place where the art itfelf received 
the greateft improvements: Baldi leftura frper Corlic; 

&c, printed by John de Colonia and fo. Manthem de 
Gherrelzem anno mcccclxxiiii. It is a large and fair 
volume in folio, without fignatures, till about the middle 
of the hook, in which they are firft introduced, and fo 
continued forward : which makes it probable, that the 
firft thought of :hcm was fuggefted during the impref¬ 
fion; for we h ive likewiie Be Sura Bartholi fuper Codec. 

See, in two noble and beautiful volumes in folio, printed 

the 
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Printing, the year before at the fame place, by Vindelin de Splra, 
w—v without them : yet from this time forward they are ge- 
rally found in all the works of the Venetian printers, 
and from them propagated to the other printers of Eu¬ 
rope. They were ufed at (l) Cologne, in 1475; at 
Paris, 1476; by Caxton, not before 1480: but if the 
difcovery had been brought into England, and pra&ifed 
at Oxford 12 years before, it is not probable that he would 
have printed fo long at Weftminfter without them. 
Mr Palmer indeed tells us, p. 54, 180, that Anthony 
Zarot was efteemed the inventor of fignatures; and that 
they are found in a Terence printed by him at Milan 
in the year 1470, in which he firft printed. I have not 
feen that Terence; and can only fay, that I have ob- 
ferved the want of them in fome later works of this, 
as well as of other excellent printers of the fame place. 
But, allowing them to be in the Terence, and Zarot 
the inventor, it confutes the date of our Oxford book 
as effedtually as if they were of later origin at Venice; 
as I had reafon to imagine, from the teftimony of all 

the books that I have hitherto met with.”-As to 

thefe proofs, firft, die neatnefs of the letter, and the re¬ 
gularity of the page, prove, if any thing, the very re- 
verfe of what the Doctor alferts. The art of printing 
was almoft in its infancy brought to perfection ; but af¬ 
terwards debafed by later printers, who confulted rather 
the cheapnefs than the neatnefs of their work. Our 
learned dilfertator cannot be unacquainted with the la¬ 
bours of Fuft and Jenfon. He mult know, that though 
other printers may have printed more correCtly, yet 
fcarce any excel them, either in the neatnefs of the 
letter, or the regularity of the page. The fame may 
be obferved in the Englilh printers. Caxtcn and 
Rood were indifferently good printers ; de Worde and 
Pynfon were worfe; and thofe that follow them moll 
abominable. This our anonymous Oxford printer excels 
them all; and for this very reafon we fhould judge him 
to be the mod ancient of all. Our differtator lays great 
llrefs on the ufe of fignatures. But no certain conclu- 
fion can be drawn either from the ufe or non-ufe of 
thefe leffer improvements of printing. They have in 
different places come in ufe at different times, and have 
not been continued regularly even at the fame places. 
If Anthony Zarot ufed them at Milan in 1470, it 
is certain later printers there did not follow his exam¬ 
ple ; and the like might happen alfo in England. But, 
what is more full to our purpofe, we have in the Bod¬ 
leian library an iEfop’s Fables printed by Caxton. 
This is, it is believed, the firft book which has the 
leaves numbered. But yet this improvement, though 
more ufeful than that of the fignatures, was difufed 
both by Caxton himfelf and other later printers in Eng¬ 
land. It is therefore not at all furprifing (if true) that 
Vol. XV. 


the fignatures, though invented by our Oxford printer, Printing 1 , 
might not immediately come into general ufe. And v * 
confequently, this particular carries with it no fuch 
certain or effectual confutation as our dilfertator boafts 
of. 

3. What the DoCtor thinks farther confirms liis opi¬ 
nion is, “ That, from the time of the pretended date or 
this book, anno 1468, we have no other fruit or produc¬ 
tion from the prefs at Oxford for 11 years next follow¬ 
ing ; and it cannot be imagined that a prefs, eftablifhed 
with fo much pains and expence, could be fullered to 
be fo long idle and ufelefs.”—*To this it may be an- 
fwered, in the words of Oxonides, ift, That his books? 
may have been loft. Our firft printers, in thofe days 
of ignorance, met with but fmall encouragement; they 
printed but few books, and but few copies of thofe 
books. In after-times, when the fame books were re¬ 
printed more correCtly, thofe firft editions, which were 
not as yet become curiofities, were put to common ufes. 

This is the reafon that we have fo few remains of the 
firft printers. We have only four books of Theodoric 
Rood, who feems by his own verfes to have been a very 
celebrated printer. Of John Lettou-William de Mach- 
linia, and the fchoolmafter of St Alban’s, we have fcarce 
any remains. If this be cOnfidered, it will not appear 
impojftble that our printer Ihonld have followed his bufi- 
nefs from 1468 to 1479, and yet time have deftroyed 
his intermediate works. But, 2dly, We may account 
ftill another way for this diftance of time, without alter¬ 
ing the date. The Civil Wars broke out in 1469 : this; 
might probably oblige our Oxford printer to fhut up 
his prefs ; and both himfelf and his readers be other- 
wife engaged. If this were the cafe, he might not re¬ 
turn to his work again till 1479 ; and the next year, 
not meeting with that encouragement he deferved, he 
might remove to fome other country with his types. 

Dr Middleton concludes with apologifing for his 
“ fpending fo much pains on an argument fo inconfider- 
able, to which he was led by his zeal to do a piece 
of juftice to the memory of our worthy countryman 
William Caxton ; nor fuffer him to be robbed of the 
glory, fo clearly due to him, of having^fr/? imported in¬ 
to this kingdom an art of great ufe and benefit to man¬ 
kind : a kind of merit that, in the fenfe of all nations, 
gives the beft title to true praife, and the heft claim to 
be commemorated with honour to pofterity.” ^ 

The faff, however, againft which he contends, but The real 
which it feems impoffible to overturn, does by no means claims of 
derogate from the honour of Caxton, who, as has been Caxton and 
fhown, was the firft perfon in England that praftifed the c ° rfe ' 1 . 16 __ 
art of printing with fufile types, and confequently the firft j pC * 
who brought it to perfection ; whereas Corfellis printed ' 
with feparute eut types in wood, being the only method 

3 U which 


(l) Dr Middleton is miftaken in the time and place of the invention of fignatures. They are to be found 
even in very ancient MSS. which the earlieft printers very ftudioufly imitated; and they were even ufed in fome 
editions from the office of Lawrence Coder (whence Corfellis came), which confided of wooden cuts, as in Fi- 
gurec typicse et antitypica Novi Feflamenti; and in fome editions with metal types, as in Gafp. Pirgamenjis epijlohe, pub- 
lifhed at Paris, without a date, but printed A. D. 147c, (Maittaire *, Annal. vol. i. p. 25.) ; and in Mammetrelius, • SceMait- 
printed by Helias de Llouffen, at Bern in Switzerland, 1470; and in Dr Fondeli vijione, at Antwerp, 1472. taire. 
Venice, therefore, was not the place where they were firft introduced.—'They began to be ufed in Baldus, it 
feems, when the book was half finifhed. The printer of that book might not know, or did not think* of the 
ufe of them before. See Meerman, voL ii. p. 18.; and Phil. Franf. vol, xxiii. n° 208. p. 1509. 
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Printing, which he had learned at Harlem. Into this detail, 
*“ v therefore, we have been led, not fo much by the im¬ 
portance of the queftion, as on account of feveral anec¬ 
dotes connected with it, which feemed equally calculated 
to fatisfy curiofity and afford entertainment. 

Caxton had been bred very reputably in the way of 
trade, and ferved an apprenticefhip to one Robert Large 
a mercer; who, after having been liter iff and lord mayor 
of London, died in the year 1441, and left by will, as 
may be feen in the prerogative-office, xxmi merks to 
his apprentice William Caxton : a confiderable legacy 
in thofe days, and an early tellimonial of his good cha¬ 
racter and integrity. 

From the time of his mailer’s death, he fpent the 
following thirty years beyond fea in the buftnefs of mer- 
chandife : where, in the year 1464, we find him employ¬ 
ed by Edward IV. in a public and honourable negotia¬ 
tion, jointly with one Richard Whitehill, Efq ; to tranf- 
aCt and conclude a treaty of commerce between the 
king and his brother-in-law the duke of Burgundy, to 
whom Flanders belonged. The commiffion flyles them, 
ambaffiatores, procuratores, nuncios, itf deputatos fpecialrs ; 
and gives to both or either of them full powers to treat, 
&c. 

Whoever turns civer his printed works, mull contrail 
a refpeCt for him, and be convinced that he preferved 
the fame character through life, of an honed, moded, 
man ; greatly indudrious to do good to his country, to 
the bed of his abilities, by fpreading among the people 
fuch books as he thought ufeful to religion and good 
manners, which were chiefly tranflated from the French. 
The novelty and ufefulnefs of his art recommended him 
to the fpecial notice and favour of the great; under 
whofe protection, and at whofe expence, the greated 
part of his works were publiflied. Some of them are 
addreffed to king Edward IV. his brother the duke of 
Clarence, and their fifier the duchefs of Burgundy ; in 
whofe fervice and pay he lived many years before he 
began to print, as he often acknowledges with great 
gratitude. He printed likewife for the ufe, and by 
the exprefs order, of Henry VII. his fon prince Ar¬ 
thur, and many of the principal nobility and gentry of 
that age. 

It has been generally alerted and believed, that all 
his books were printed in the abbey of Wellminller ; 
yet we have no alfurance of it from himfelf, nor any 
mention of the place before the year 1477 : fo that 
he had been printing feveral years without telling us 
where. 

There is no clear account left of Caxton’s age : but 
he was certainly very old, and probably above fourfcore, 
at the time of his death. In the year 1471 he com¬ 
plained of the infirmities of age creeping upon him, 
and feebling his body : yet he lived 23 years after, 
and purfued his bufinefs, with extraordinary diligence, 
in the abbey of Weftminfter, till the year 1494, in 
which he died ; not in the year following, as all who 
write of him affirm. This appears from fome verfes 
at the end of a book, called “ Hilton’s Scale of Per¬ 
fection,” printed in the fame year: 

Infynite laud with thankynges many folde 
I yield to God me focouryng with his grace 

This boke to finyfhe which that ye beholde 
Scale of Perfection calde in every place 


Wheieof th* auCtor Walter Hilton was Prin ting 

And Wynkyn de Worde this hath fett in print w ~~ > ' 

In William Caxftons hows fo fyll the cafe, 

God reft his foule. In joy ther mot it ftynt. 

Impreflus anno falutis MccccLXxxxiiii. 

Though he had printed for the ufe of Edward IV. 
and Henry VII. yet there appears no ground for the 
notion which Palmer takes up, that the firft printers, 
and particularly Caxton, were fworn fervants and prin¬ 
ters to the crown ; for Caxton, as far as can be obfer- 
ved, gives not the lead hint oF any fuch character or 
title ; though it feems to have been inftituted not long- 
after his death ; for of his two principal workmen, 

Richard Pynfon and Wynkyn de Worde, the one was 
made printer to the king, the other to the king’s mo¬ 
ther the Lady Margaret. Pynfon gives himfelf the firft 
title, in The Imitation of*the Life of Chrijl; printed by 
him at the commandment of the Lady Margaret, who 
had tranflated the fourth book of it from the French, 
in the year 1304': and Wynkyn de Worde aflumes the 
fecond, in The feven Penitential Pfalms, expounded by 
Bifhop Fifher, and printed in the year 1509. But there 
is the title of a book given by Palmer, that feems to 
contradict what is here faid of Pynfon : viz. Pfalterium 
ex mandato viBorioffJimi Anglia Regis Henrici Septimi, per 
Gulielmum Fanque, imprejforem regium, anno kdiiii ; which 
being the only work that has ever been found of this 
printer, makes it probable that he died in the very year 
of its impreffion, and was fucceeded immediately by 
Richard Pynfon. No book hath yet been difcovered 
printed in Scotland in this period, though the English 
printers were able to export fome of their wor ks to 
other countries. See Henry’s H'Jlory of Great Britain, 
vol. v. p, 471. _ I4 

Before 1465, the uniform character was the old Gc- Different 
thic or German; whence our Black was afterwards charters, 
formed. But in that year an edition of LaCtantius was wh «* ^ 
printed in a kind of Semi-Gothic, of great elegance, 
and approaching nearly to the prefent Roman type ; P 
which laft was firft ufed at Rome in 1467, and foon af¬ 
ter brought to great perfection in Italy, particularly by 
Jenfon. 

Towards the end of the fifth century, Aldus invent¬ 
ed the Italic character which is now in ufe, called, from 
his name, Aldine or citrfwus. This fort of letter he 
contrived, to prevent the great number of abbreviations 
that were then in ufe. 15 

The firft effays in Greek that can be difcovered of the 
are a few fentences which occur in the edition of Tul- G ^ eek 
ly’s Offices, 1465, at Mentz ; but thefe were miferably P nntin 2 *' 
incorredt and barbarous, if we may judge from the fpe- 
cimens Mr Maittaire has given us, of which the follow¬ 
ing is one: 

OTicaTaa*aj>'r l Ka*aTa n-arierana. 

In the fame year, 1465, was publifhed an edition of 
LaCtantius’s Injlitutes, printed in monafltrio Sublacenf, 
in the kingdom of Naples, in which the quotations from 
the Greek authors are printed in a very neat Greek 
letter. They feem to have had but a very fmall quan¬ 
tity of Greek types in the monaftery j for, in the firft 
part of the work, whenever a long fentence occurred, a 
blank was left, that it might be written in with a pen : 
after the middle of the work, however, all the Greek 
that occurs is printed. 


The 
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p fint; «g- The firft printers who fettled at Rome were Conrad 
Sweynheim and Arnold Pannartz, who introduced the 
prefent Roman type, in 1466, in Cicero’s Epiftola Fa- 
mrliares; in 1469 they printed a beautiful edition of 
Auhts Ge/lius, with the Greek quotations in a lair cha¬ 
racter, without accents orfpirits, and with very few ab¬ 
breviations. 

The firft whole book that is yet known is the Greek 
Grammar of Conflantine L.ifcaris, in quarto, revifedby 
Demetrius Cretenfis, and printed by Dionyfius Palavi- 
finus, at Milan, 1476. In 1481, the Greek Pfilter 
was printed here, with a Latin transition, in folio; as 
was jEfop’s Fables in quarto. 

Venice foon followed the example of Milan; and in 
i486 were publilhed in that city the Greek Pfalier and 
the Batrachomyomachia, the former by Alexander, and 
the latter by Laonicus, both natives of Crete. They 
were printed in a very uncommon character ; the latter 
of th cm with accents and fpirits, and alfo with fcholia. 

In 1488, however, all former publications in this 
language were eclipfed by a fine edition of Homer's 
Works at Florence, in folio, printed by Demetrius, a 
native of Crete. Thus printing (fays Mr Maittaire, 
p. 185.) feems to have attained its «*/« of perfection, 
after having exhibited moll beautiful fpecimens of La¬ 
tin, Greek, and Hebrew. 

In 1493, a fine edition of Ifocrates was printed at 
Milan, in folio, by Henry German and Sebaflian ex 
Pantremulo. 

All the above works are prior in time to thofe of 
Aldus, who has been erroneoufly fuppofed to be the 
firft Greek printer : the beauty, however, correCtnefs, 
and number of his editions, place him in a much higher 
rank than his predeceffors; and his characters in gene¬ 
ral were more elegant than any before ufed. He was 
born in 1445, and died in 15 15. 

Though the noble Greek books of Aldus had raifed 
an univerfal defire of reviving that tongue, the French 
were backward in introducing it. The only pieces 
printed by them were fome quotations, fo wretchedly 
performed, that they were rather to be gueffed at than 
read ; in a character very rude and uncouth, and with¬ 
out accents. But Francis Tilfard introduced the ftudy 
of this language at Palis, by his B/Cxo? » yuafsayufm),, in 
1507 ; and that branch of printing was afterwards fuc- 
cefsfully praCtifed by Henry, Robert, and Henry Ste¬ 
phens. See the article Stephens. 

The earlieft edition of the whole Bible was, ftriCtly 
fpeaking, the Complutenfian Polyglott of Cardinal 
Ximenes; but as that edition, though finilhed in 1517, 
was not publilhed till 1522, the Venetian Septuagint 
of 1518 may properly be called the firft edition of the 
whole Greek Bible; Erafmus having publilhed the New 
16 Teftament only at Bafil in 1516. 

Cf the firft A very fatisfa&ory account of Hebrew printing is 
■£ r . ew thus given by Dr Kennicott in his Annual Accounts of 
1 the Collation of Hebrew MSS. p. 112. “ The method 

which feems to have been originally obferved in print¬ 
ing the Hebrew' Bible w r as juft what might have been 
expected: 1. The Pentateuch in 1482. 2. The Prior 

Prophets, in 1484. 3. The Pofterior Prophets, in i486. 
4. The Hagiographa, in 1487. Arid, after the four 
great parts had been thus printed feparately (each with 
a comment), the whole text (without a comment) was 
printed in one volume in 1488 ; and the text continued 


to be printed, as in thefe firft editions, fo in fetera! Frui 
others for 20 or 30 years, without Marginal Keri or 
Mafora, and with greater arguments to the more ancient 
MSS. till about the year 1520 fome of the Jews adopted 
later MSS. and the Mafora ; which abfurd preference has 
obtained ever finced’ 

Thus much for the ancient editions given by Jews. 

In 1642 a Hebrew' Bible was printed at Mantua un- 
der the care of the moft learned Jews in Italy. Thi, 

Bible had not been heard of among the Chriftians in 
this country, nor perhaps in any other; though the 
nature of it is very extraordinary. The text indeed is 
nearly the fame with that in other modern editions; but 
at the bottom of each page are various readings, amount¬ 
ing in the whole to above 2000, and many of them of 
great confequence, collected from manuferipts, printed 
editions, copies of the Talmud, and the works of the 
moft renowned Rabbies. And in one of the notes is 
this remark:—“ That in feveral paffages of the He¬ 
brew Bible the differences are fo many and fo great, 
that they know not w'hich to fix upon as the true 
readings.” 

We cannot quit the fubjeCt without obferving, on Dr 
Kennicott’s authority, that as the firft printed Bibles are 
more correCt than the latter ones; fo the variations be¬ 
tween the firft edition, printed in 1488, and the edition 
of Vander Hooght, in 1705, at Amfterdam, in 2 vols 
8vo, amount, upon the whole, to above 1200! See fur¬ 
ther Bowyer and Nichols , p. 112—117. yy 

When the art of printing was firft difeovered, they Anecdotes 
only made ufe of one fide of a leaf: they had not yet of .early 
found out the expedient of impreffing the other. When P rmtra g. 
their editions were intended to be curious, they omit-, 
ted to print the firft letter of a chapter, for which they 
left a blank fpace, that it might be painted or illumina¬ 
ted at the option of the purchafer. Several ancient vo¬ 
lumes of thefe early times have been found, where thefe 
letters are wanting, as they negleCted to have them 
painted. 

When the art of printing was firft eftablifhed, it was 
the glory of the learned to be correctors of the prefs to 
the eminent printers. Phyficians, lawyers, and bifhops 
themfelves, occupied this department. The printers then 
added frequently to their names thofe of the correctors of 
the prefs ; and editions were then valued according to 
the abilities of the corrector. 

In the productions of early printing may be diftin- 
guifhed the various fplendid editions they made of Pri¬ 
mers or Prayer-books. They were embellilhed with cuts 
finilhed in moft elegant tafte: many of them were lu¬ 
dicrous, and feveral were obfeene. In one of them an 
angel is reprefented crowning the Virgin Mary, and 
God the Father himfelf affifting at the ceremony. We 
have feen in a book of natural hiftory the Supreme Be¬ 
ing reprefented as reading on the feventh day, when he 
refted from all his works. Sometimes St Michael is 
feen overcoming Satan; and fometimes St Anthony ap¬ 
pears attacked by various devils of moft hideous forms. 

The Prymer of Salijbury, 1533, is full of cuts: at the 
bottom of the'tide page there is the following remarkable 
prayer: 

God be in my Bede, 

And in my Underftandyngs. 

God be in my Even, 

And in my Lokynge. 

3 U 2 Cod 
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Priming., Cod be in my Mouthe, 

v v ' And in my Spekynge. 

God be in my Herte, 

And in my thinkinge. 

God be at myn ende, 
jg And at my departynge. 

Method of The workmen employed in the art of printing are of 
printing, two kinds: compofitors, who range and difpofe the let¬ 
ters into words, lines, pages, &c. according to the copy 
delivered them by the author; and preffmen, who apply 
ink upon the fame, and take off the impreffion. The 
types being caft, the compofitor dillributes each kind 
by itfelf among the divifions of two wooden frames, an 
upper and an under one, called cafes; each of which 
is divided into little cells or boxes. Thofe of the upper 
cafe are in number 98 : thefe are all of the fame fize; 
and in them are difpofed the capitals, fmall capitals, 
accented letters, figures, &c. the capitals being placed 
.in alphabetical order. In the cells of the lower cafe, 
which are 54, are placed the fmall letters, with the 
points, fpaces, &c.. The boxes are here of different 
fizes, the largeft being for the letters moft ufed; and’ 
thefe boxes are not in alphabitical order, but the cells 
which contain the letter ofteneft wanted are neareft 
the compofitor’s hand. Each cafe is placed a little 
aflope, that the compofitor may the more eafily reach 
Plate the upper boxes. The inftrument in which the letters 
CCCCXV are {gt is called a compsjtng-JUck (n° 1.), which confifts 
of a long and narrow plate of brafs or iron, &c. on the 
right fide of which arifes a ledge, which runs the whole 
length of the plate, and ferves to fuftain the letters, the 
fides of which are to reft againft it; along this ledge is 
a row of holes, which ferve for introducing the fcrew a 
in order to lengthen or Ihorten the extent of the line, 
by moving the Aiders b c farther from or nearer to the 
fiiorter ledge at the end d. Where marginal notes are 
required in a work, the two Aiding pieces be are open¬ 
ed to a proper diftance from each other in filch a man¬ 
ner as that while the diftance between dc forms the 
length of the line in the text, the diftance between the 
two Aiding-pieces forms the length of the lines for the 
notes on the fide of the page. Before the compofitor 
proceeds to compofe, he puts a rule or thin Aip of brafs- 
plate, cut to the length of the line, and 3 # the fame 
height as the letter, in the compofing-ftick, againft the 
ledge, for the letter to bear againft. Things thus pre¬ 
pared', the compofitor having the copy lying before him, 
and his ftick in his left hand, his thumb being over the 
Aider c ; with the right he takes up the letters, fpaces, &c. 
one by one, and places them againft the rule, while he 
fnpports them with his left thumb by preffing them to the 
end of the Aider c, the other band being conftantly em¬ 
ployed in letting in other letters: the whole being per¬ 
formed with a degree of expedition and addrefs not eafy 
to “be imagined. 

A little being thus compofed, if it end with a word 
or fyliable, and exaftly fill the meafure, there needs no 
farther care ; otherwile, more fpaces are to be put in, 
or elfe the diftance lefiened, between the feveral words, 
in order to make the meafure quite full, fo that every 
line may end even. The fpaces here ufed are pieces of 
metal exaftly Ibaped like the fhanks of the letters : they 
are ot various thickneffes, and ferve to fupport the let¬ 
ters, and. to preferve a. proper diflance between the 


words ; but not reaching fo high as as the letters, they Printing 
make no impreffion when the work is printed. The firft * 
line being thus finifiied the compofitor proceeds to the 
next; in order to which he moves thebrafs-rule from be¬ 
hind the former, and places it before it, and thus compo- 
fes another line againftit after the famemanner as before; 
going on thus till his ftick is full, when he empties all the 
lines contained in it into the gaily. 

The compofitor then fills and empties his compofing- 
ftick as before, till a complete page be formed ; when 
he ties it up with a cord or pack-thread; and fetting 
it by, proceeds to the next, till the number of pages to 
be contained in a ftieet is completed; which done, he 
carries them to the impofing ftone, there to be ranged 
in order, and faftened together in a frame called a chafe; 
and this is termed impofing. The chafe is a reftangular 
iron frame, of different dimenfions according to the fize 
of the paper to be piinted, having two crofs-pieces of 
the fame metal, called a long and Jhort crofs, mortifed at 
each end fo as to be taken out occafionally. By the 
different fituations of thefe erodes the chafe is fitted for 
different volumes : for quartos and oftavos, one traverfet 
the middle lengthwife, the other broad wife, fo as to in- 
terfeff each other in the centre : for twelves and twenty- 
fours, the fiiort crofs is Drifted nearer to one end of 
the chafe ; for folios, the long crofs is left entirely out, 
and the fiiort one left in the middle; and for broad- 
fides, both erodes are fet afide. To drefs the chafe, or 
range and fix the pages therein, the compofitor makes 
ufe of a fet of furniture, confiding of flips of wood of dif¬ 
ferent dimenfions, and about half an inch high, that 
they may be lower than the letters: fome of thefe are 
placed at the top of the pages, and called headficks ; 
others between them, to form the inner margin; others on 
the fides of the erodes, to form the outer margin, where 
the paper is to be doubled ; and others in the form of 
wedges to the fides and bottoms of the pages. Thus all 
the pages being placed at their proper diftances, and fe- 
cured from being injured by the chafe and furniture pla¬ 
ced about them, they are all untied, and faftened together 
by driving fmall pieces of wood called quoins, cut in the 
wedge-form, up between the Aanting fide of the foot 
and the fide fticks and the chafe, by means of a piece of 
hard wood and a mallet; and all being thus bound fall; 
together, fo that none of the letters will fail out, it is 
ready to be committed to the preffmen. In this condi¬ 
tion the work is called a. form; and as there are two of 
thefe forms required for every lheet, when both fides are 
to be printed, is is neceffary the diftances between the 
pages in each form fiiould be placed with fuch exadtnefs, 
that the impreffion of the pages in one form fha.ll fall ex- 
affly on the back of the pages of die other, which is called 
regifer. _ 

As it is impoffible but that there muft be fome mif- 
takes in the work, either through the overfight of the 
compofitor, or by the cafiial tranfpofition of letters in 
the cafes ; a ftieet is printed off, which is called a proof \ 
and given to the correftor; who i ending it over, and 
resftifying it by the copy, making the alterations in the 
margin, it is delivered back to the compofitor to be cor- 
resfted. 

The compofitor then unlocking the form upon the- 
corresting-ftone, by loofening the quoins or wedges 
which bound the letters together, rectifies the miftakes 
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Printing. by picking out the faulty or wrong letters with a flcn- 
^ " "v— <jer fharp-pointed fteel-bodkin, and putting others into 
their places. After this another proof is made, fent to 
the author, and corre&ed as before; and laftly, there 
is another proof called a revife, which is made in order 
to fee whether all die miftakes marked in the laft proof 
are corrected. 

The prelfman’s buiinefs is to work off the forms thus 
prepared and correded by the compofitor ; in doing 
which there are four things required, paper, ink, balls, 
and a prefs. To prepare the paper for ufe, it is to be 
firft wetted by dipping feveral fheets together in water: 
thefe are afterwards laid in a heap over each other; and 
to make them take the water equally, they are all preff- 
ed clofe down with a weight at the top. The ink is 
made of oil and lamp-black ; for the manner of prepa¬ 
ring which, fee Printing-Imc. The balls, by which the 
ink is applied on the forms, are a kind of wooden fun¬ 
nels with handles, the cavities of which are filled with 
wool or hair, as is alfo a piece of alum leather or pelt 
nailed over the cavity, and made extremely foft by 
foaking in urine and by being well rubbed. One of 
thefe the preffman takes in each hand ; and applying 
one of them to the ink-block, daubs and works them 
together to diftribute the ink equally; and then black¬ 
ens the form which is placed on the prefs, by beating 
■with the balls upon the face of the letter. 
pi ate The printing-prefs, reprefented n° 2. is a very cu- 
CCCCXV. rious though complex machine. The body confifts of 
two ftrong cheeks a a, placed perpendicularly, and join¬ 
ed together by four crofs pieces; the cap b; the head 
c, which is moveable, being partly fuftained by two iron 
pins or long bolts, that pafs the cap; the till or fhelf 
dd, by which the fpindle and its apparatus are kept in 
their proper pofition ; and the winter e, which bears 
the carriage, and fuftains the effort of the prefs beneath. 
The fpindle f is an upright piece of iron pointed with 
ft eel, having a male fcrew which goes into the female 
one in the head about four inches. Through the eye g 
of this fpindle is faftened the bar k, by which the preff¬ 
man makes the impreflion. The fpindle paffes through 
a hole in the middle of the till; and its point works in¬ 
to a brafs pan or nut, fiipplied with oil, which is fixed 
to an iron plate let into the top of the platten. The 
body of the fpindle is fuftained in the centre of an open 
frame of polifbed iron, 1, 1, 2, 2, 3, 3, fixed to it in 
fuch a manner as, without obftrudting its free play, to 
keep it in a fteady direction; and at the fame time to 
ferve for fufpending the platten. This frame confifts 
of two parts; the upper called the garter, 1, 1 ; the 
under, called the crane, 2, 2. Thefe are connected to¬ 
gether by two {hart legs or bolts, 3, 3 ; which being 
fixed below in the two ends of the crane, pafs upward, 
through two holes in the till, and are received at top 
into two eyes at the ends of the garter, where they are 
fecured by fcrews. The carriage // is placed a foot 
below the platten, having its fore-part fupported by a 
prop called the jore-Jlay, while the other refts on the 
winter. On this carriage, which fuftains the plank, 
are nailed two long iron bars or ribs; and on the plank 
are nailed fhort pieces of iron or Reel called cramp-iron j-, 
equally tempered with the ribs, and which Aide upon them 
when the plank is turned in or out. Under the carriage 
is fixed a long piece of iron called the /pit, with a double 


wheel in the middle, round which leather-girts are faf- Printing, 
tened, nailed to each end of the plank : and to the out- ‘ v 
fide of the fpit is fixed a rounce m, or handle to turn 
round the wheel. Upon the plank is a fquare frame or 
coffin, in which is inclofed a polifhed ftone on which 
the form n is laid; at the end of the coffin are three 
frames, viz. the two tympans and frilket: the tympans 
o are fquare, and made of three flips of very thin wood, 
and at the top a piece of iron ftill thinner; that called 
the outer tympan is faftened with hinges to the coffin : 
they are both covered with parchment; and between 
the two are placed blankets, which are neeeftary to take 
off the impreflion of the letters upon the paper. The 
frilket p is a fquare frame of thin iron, faftened with 
hinges to the tympan : it is covered with paper cut in. 
the neceffary places, that the fheet, which is put be¬ 
tween the frilket and the great or outward tympan, 
may receive the ink, and that nothing may hurt the 
margins. To regulate the margins, a Ibeet of paper 
is faftened upon this tympan, which is called the tympan 
/beet; and on each fide is fixed an iron point-, which- 
makes two holes in the Iheet, which is to be placed on 
the fame points when the impreflion is to be made on 
the other fide. In preparing the prefs for working* 
the parchment which covers the outer tympan is wetted 
till it is very foft, in order to render the impreflion 
more equable; the blankets are then put in, and fecured 
from flipping by the inner tympan : then while one 
preffman is beating the letter with the balls q, covered 
with ink taken from the ink-block, the other perfon 
places a fheet of white paper on the tympan-iheet;. 
turns down the frilket upon it, to keep the paper clean 
and prevent its flipping ; then bringing the tympans 
upon die form, and turning the rounce, he brings, 
the form with the ftone, &c. weighing about 300 lbs. 
weight, under the platten ; pulls with the bar, by 
which means the platten preffes the blankets and paper 
clofe upon the letter, whereby half the form is printed ; 
then eafing the bar, he draws the form ftill forward ; 
gives a fecond pull; and letting go the bar, turns back 
the form, takes up the tympans and frilket, takes out 
the printed iheet, and lays on a frefh one ; and this is 
repeated till he has taken off the Impreflion upon the 
full number of Iheets the edition is to conllft of. One 
fide of the fheet being thus printed, the form for the 
other is laid upon the prefs, and worked off in the fame 
manner. 

Chinefe Printing, is performed from wooden plank, 
or blocks, cut like thofe ufed in printing of callico, pa¬ 
per, cards, &c. 

Rolling-prefi PriXt'ng, is employed in taking off 
prints or impreflions from copperplates engraven, etch¬ 
ed, or feraped, as in mezzotintos. See Engraving. 

This art is laid to have been as ancient as the year 
1540, and to owe its origin to Finiguerra, a Floren¬ 
tine goldfmith, who pouring fome melted brimftone 
on an engraven plate, found the exaff impreflion of 
the engraving left in the cold brimftone, marked with, 
black taken out of the ftrokes by the liquid lulphur : 
upon this he attempted to do the fame on filver plates 
with wet paper, by rolling it fmoothly with a roller ; 
and this fucceeded: but this art was not ufed in Eng¬ 
land till the reign of king James I. when it was brought 
from Antwerp by Speed, The form of the rolling 

gtefe> 
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l*iinting. prefs, the competition of the ink ufed therein, and the 
~ manner of applying both in taking off prints, are as fol¬ 
low : 

Plate The rolling-prefs AL, n° 3. may be divided into two 
CCoCXV. parts, the body and carriage: the body confifts of 
two wooden cheeks PP, placed perpendicularly on a 
Hand or foot LM, which futlains the whole prefs. 
From the foot likewife are four other perpendicular 
pieces c, c, c, c, joined by other crofs or horizontal 
ones d, d, d, which ferve to fuftain a fm'-oth even plank 
or table HIK, about four feet and a half long, two feet 
and a half broad, and an inch and a half thick. Into the 
cheeks go two wooden cylinders or rollers, DE, FG, 
about fix inches in diameter, borne up at each end by 
the cheeks, whofe ends, which are leffened to about 
two inches diameter, and called trunnions , turn in the 
cheeks about two pieces of wood in form of half¬ 
moons, lined with polilhed iron to facilitate the mo¬ 
tion. Laftly, to one of the trunnions of the upper rol¬ 
ler is fattened a crofs, confifting of two levers AB, or 
pieces of wood, traverfmg each other, the arms of 
which crofs ferve inftead of the bar or handle of the 
letter-prefs, by turning the upper roller, and when the 
plank is between the two rollers, giving the fame mo¬ 
tion to the under one, by drawing the plank forward 
and backward. 

The ink ufed for copperplates, is a compofition 
made of the Hones of peaches and apricots, the bones 
of llieep and ivory, all well burnt, and called Frank¬ 
fort Hack , mixed with nut-oil that has been well boil¬ 
ed, and ground together on a marble, after the fame 
manner as painters do their colours. 

The method of printing from copperplates is as 
follows: They take a fmall quantity of this ink on.a 
rubber made of linen-rags, flrongly bound about each 
other, and therewith fmear the whole face of the plate 
as it lies on a grate over a charcoal fire. The plate be¬ 
ing fufficiently inked, they firfi wipe it over with a 
foul rag, then with the palm of their left hand, and 
then with that of the right; and to dry the hand and 
forward the wiping, they rub it from time to time in 
whiting. In wiping the plate perfectly clean, yet 
without taking the ink out of the engraving, the ad- 
drefs of the workman con/ifis. The plate thus prepa¬ 
red, is laid on the plank of the prefs ; over the plate 
is laid the paper, firfi well moifiened, to receive the 
impreffion; and over the paper two or three folds of 
flannel. Things thus difpofed, the arms of ths crofs 
are pulled, and by that means the plate with its furni¬ 
ture paffed through between the rollers, which pinching 
very Hrongly, yet equally, preffes the moifiened paper 
into the ftrokes of the engraving, whence it licks out 
the ink. 

Prints, the impreffions taken from a copperplate. 
See the lafi article, and Engraving. 

! From the facility of being multiplied, prints have 
‘ 0 derived an advantage over paintings by no means incon- 
* “ iiderable. They are found to be more durable ; which 
may, however, in fome degree be attributed to the dif¬ 
ferent methods in which they are preferved. Many of 
■the beft paintings of the early mafters have generally 
had the misfortune to be either painted on walls, or de- 
pofited in large and unfrequented, and confequently 
damp and deftruClive, buildings; whilft a print, palling, 
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at diftant intervals, from the ports feuille of one colle&or Printing, 
to that of another, is preferved without any great exer- **” ur '~. 
tion of its owner: And hence it happens, .that whilft 
the pictures of Raphael have mouldered from their walls, 
or deferted their canvas, the prints of his friend and co¬ 
temporary Mark Antonio Raimondi continue in full 
perfection to this day, and give us a lively idea of the 
beauties of thofe paintings, which, without their affift- 
ance, had been loft to us for ever; or at leaft, could 
have been only known to us, like thofe of Zeuxis and 
Apelles, by the deferiptions which former writers on 
thefe fubjeCts have left us. 

Independent of the advantages which prints afford 
us, when confidered a 1 - accurate reprefentations of paint¬ 
ings, and imitations of fuperior productions, they are 
no lefs valuable for their pofitive merit, as immediate 
reprefentations of nature. For it muft be recollected, 
that the art of engraving has not always been confined 
to the copying other productions, but has frequent¬ 
ly itfelf afpired to originality, and has, in this light, 
produced more inftances of its excellence than in the 
other. Albert Durer, Goltzius, and Rembrant, 
amongft the Dutch and Germans; Parmigiano and 
Della. Bella amongft the Italians, and Callot amongft 
the French, have publilhed many prints, the fubjeCts of 
which, there is great reafon to fuppofe, were never 
painted. Thefe prints may therefore be confidered as 
original pictures of thofe mafters, deficient only in thofe 
particulars in which a print muft neceffarily be inferior 
to a painting. 

The preceding diftinCtion may perhaps throw feme 
light on the proper method of arranging and claffing a 
collection of prints, which has been a matter of no fmall 
difficulty. As an art imitating another, the princi¬ 
pal Ihould take the lead, and the defign, compofition, 
and drawing, in a print, being previous requifites to the 
manner of execution and finifhing ; prints engraved af¬ 
ter paintings fhould be arranged under the name of the 
painter; and every perfon who looks upon engraving 
only as auxiliary to painting, will confequently adopt 
this mode of arrangement. But when engraving is 
confidered as an original art, as imitating nature with¬ 
out the intervention of other methods, then it will cer¬ 
tainly be proper: to regulate the arrangement according 
to the names of the engravers. 

PRIOR, in general, fomething before or nearer the 
beginning than another, to which it is compared. 

Prior, more particularly denotes the fuperior of a 
convent of monks, or the next under the abbot. See 
Abbot. 

Priors are either claujiral or conventual. Convex 
tual are the fame as abbots. Claujiral prior, is he 
who governs the religious of an abbey or priory in 
commendam, having his jurisdiction wholly from the 
abbot. 

Grant Prior , is the fuperior of a large abbey, 
where feveral fuperiors are required. 

Prior (Matthew), an eminent Englifh poet, was 
born at London in 1664. His father dying while he 
was very young, an uncle a vintner, having given him 
fome education at Weftminfter fchool, took him home 
in order to breed him up to his trade. However, at 
his leifure hours he profecuted his ftudy of the daf¬ 
fies, and efpecially of his favourite Horace. This in¬ 
troduced 
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Prior, troduced him to fome. polite company, who frequent- 
^ ed his uncle's houfe; among whom the earl of Dor- 
fet took particular notice of him, and procured him to 
be fent to St John’s college in Cambridge, where, in 
1686, he took the degree of A. B. and afterwards be¬ 
came fellow of that college. Upon the revolution, Mr 
Prior was brought to court by the earl of Dorfet; and 
in 1690 he was made fecretary to the earl of Berkeley, 
plenipotentiary at the Hague ; as he was afterward 
to the ambaflador and plenipotentiaries at the treaty 
of Ryfwick in 1697 ; and the year following to the 
earl of Portland, ambaffador to the court of France. 
He was in 1697 made fecretary of (late for Ireland ; 
and in 1700 was appointed one of the lords commif- 
fioners of trade and plantations. In 1710, he was 
fuppofed to have had a (hare in writing The Examiner, 
In 1711, he was made one of the commiffioners of the 
cuftoms ; and was fent minifter plenipotentiary to 
France, for the negociating a peace with that king¬ 
dom. Soon after the acceffion of George I. to the 
throne in 1714, he prefented a memorial to the court 
of France, requiring the demolifhing of the canal and 
new works at Mardyke. The year following he was 
recalled ; and upon his arrival was taken up by a 
warrant from the houfe of commons, and ftriftly exa¬ 
mined by a committe of the privy-council. Robert 
Walpole, Efq ; moved the houfe of commons foran 
impeachment againft him ; and Mr Prior was ordered 
info clofe cuftody. In 1717, he was excepted out of 
the aft of grace ; however, at the clofe of that year, 
be was fet at liberty. The remainder of his days he 
fpent in tranquillity and retirement ; and d'ed in 1721. 
His poems are well known, and juflly admired. He 
is faid to have written the following, epitaph for him- 
felf: 

“ Nobles and heralds, by your leave, 

Here lie the bones of Matthew Prior, 

The fon of Adam and of Eve : 

Let Bourbon or Nafl’au go higher.” 

AlienPRioRiss , were cells of the religious houfes in 
England which belonged to foreign monafteries : for 
when manors or tithes were given to foreign con vents,ths 
monks, either, to increafe their own rule, or rather to 
have faithful ftewards of their revenues, built a fmall 
convent there for the reception of fuch a number as they 
thought proper, and conftituted priors over them.— 
Within thefe cells there was the fame diftinftion as in 
thofe priories which were cells fubordinate to fome 
great abbey ; fome of thefe were conventual, and, ha¬ 
ving priors of their own choofmg, thereby became entire 
focieties within themfelves, and received the revenues 
belonging to their feveral houfes for their own ufe and 
benefit, paying only the ancient apport (a), acknow¬ 
ledgment, or obvention, at firft the furplufage, to the 
foreign houfe ; but others depended entirely on the fo¬ 
reign houfes, who appointed and removed their priors 
at pleafure. Thefe tr. nfmitted all their revenues to 
the foreign head houfes ; for which reafon their eftates 
Were generally feized to carry on tire wars between 


England and France, and reftorcd to them again or. re- I 
turn of peace. Thefe alien priories were mod of them . j' 
founded by fuch as had foreign abbeys founded by them- . n ' c ^ ‘ : 
felves or by fome of their family. 

The whole number is not exactly afeertained: the Mo- 
nafticon hath given a lift «f 100 : Weevcr, p. 338. fays 
1 ia. 

Some of thefe cells were made indigenous or deni- 
zon, or endenized. The alien priories were firft feized 
by Edward I. 1285, on the breaking out of the war 
between France and England ; and it appears from a 
roll, that Edward II. alfo feized them, though this is 
not mentioned by our hiftorians; and to thefe the aft 
of reftitution 1 Ed. III. feems to refer. 

In 1337, Edward III, confifeated their eftates, 
and let out the priories themfelves with all their lands 
and tenements, at his pleafure, for 23 years; at the 
end of which term, peace being concluded between the 
two nations, he reftored their eftates 1361, as appears 
by his letters patent to that of Montacute, county of So- 
merfet, printed at large in Rymer, vol. vi. p. 3 11. and 
tranflatedin Weever’s Funeral Monuments, p. 339. At 
other times he granted their lands, or lay penfions out 
of them, to divers noblemen. They were alfo feque- 
ftered during Richard II.’s reign, and the head mona¬ 
fteries abroad had the king’s licence to fell their lands to 
other religious houfes or to any particular perfons who 
wanted to endow others. 

Henry IV. began his reign with fhowing fome fa¬ 
vour to the alien priories, reftoring all the conventual 
ones, only referving to himfelf in time of war what they 
paid in time of peace to the foreign abbeys. 

They were all diffolved by aft of parliament 2 
Henry V. and all their eftates vefted in the crown, 
except fome lands granted to the college of Fothering- 
hay. The aft of diffolution is not printed in the fta- 
tute books, but it is to be found entire in Rymer’s Fee- 
dera, IX. 283. and in the Parliament Rolls, vol. iv. 
p. 22. In general, thefe lands were appropriated to 
religious ufes. Henry VI. endowed his foundations at 
Eton in Cambridge with the lands of the alien prio¬ 
ries, in purfuance of his father’s defign to appropriate 
them all to a noble college at Oxford. Others were 
granted in fee to the prelates, nobility, or private per¬ 
fons. Such as remained in the crown were granted by- 
Henry VI. 1440, to a rebifhop Chichley, &c.and 
they became part of his and the royal foundations. 

See Some Account of Alien-priories, &c. in two volumes 
oftavo. 

PRIORITY, the relation of fomething confidered as 
prior to another. 

Priority, in law, denotes an antiquity of tenure, in 
comparifon of another lefs ancient. 

PRISCIANUS, an eminent grammarian, born at 
Csefarea, taught at Coaftantinople with great reputa¬ 
tion about the year 525. Laurentius Valla calls Pr : - 
feian, Donatus, and Servius, triumviri in re grammatica ; 
and thinks none of the ancients Who wrote after them 
fit to be mentioned with them. He compofed a work 
De arte grammatica, which was firft printed by Aldus 

at 


(a) Apportus or apportagium (from port are), an acknowledgment, oblation, or obvention, to the mother houfe 
or church. Du Cange. 
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TrifciV.ia- at Venice in r 476 ; and another De riaturallhus qua- 
Jliontbus, which he dedicated to Chofroes king of Per- 
pJL. ^ a: ^efide w hich, he tranflated Dionyfius’s defcrip- 
«--_*• tion of the world into Latin verfe. A perfon who 
writes falfe Latin, is proverbially faid to “ break Prif- 
cian’s head.” 

PRISCILLIANISTS, in church-hiftory, Chriftian 
heretics, fo called from their leader Prifeillian, a Spa¬ 
niard by birth, and bifhop of Avila. He is faid to have 
praff ifed magic, and to have maintained the principal er¬ 
rors of the Manichees ; but his peculiar tenet was, That 
it is lawful to make falfe oaths in order to fupport one’s 
caufe and intereft. 

PRISM, an oblong folid, contained under more than 
four planes, whofe bafes are equal, parallel, and alike fi- 
tuated. See Optics, n° 142. 

PRISON, a goal, or place of confinement. 

Lord Coke obferves, that a prifon is only a place 
-of fafe cuftody, falva cujlodia, not a place of punifh- 
ment. If this be fo, and it cannot be queftioned, pri- 
fons ought not to be, what they are in moil parts of 
Europe, loathfome dungeons. Any place where a 
perfon is confined may be faid to be a prifon; and 
when a procefs is iffued againlt one, he muft, when 
arrefted thereon, either be committed to prifon, or be 
bound in a recognizance with fufeties, or elfe give bail, 
according to the nature of the cafe, to appear at a cer¬ 
tain day in court, there to iriake anfwer to what is al- 
ledged againft him. Where a perfon is taken and fent 
to prifon, in a civil cafe, he may be releafed by the 
plaintiff in die fuit; but if it be for treafon or felony, 
he may not regularly be difcharged, until he is indiffed 
of the faff and acquitted. See Indictment, and the 
next article. 

PRISONER, a perfon reftrained or kept in prifon 
upon an affion civil or criminal, or upon commend- 
ment: and one may be a prifoner on matter of record, 
or matter of faff. A prifoner upon matter of record, 
is he who, being prefent in court, is by the court com¬ 
mitted to prifon ; and the other is one carried to pri¬ 
fon upon an arreft, whether it be by the fheriff, conftable 
or other officer. 

PRISTIS, the sawfish, is generally confidered 
as a fpecies of the fqualus or Jharl genus, comprehending 
under it feveral varieties. Mr Latham, however, is of 
opinion that it ought to be confidered as a diftinff ge¬ 
nus itfelf, and that the charafferiftics of the feveral 
varieties are fufficient to conftitute them diftinff fpe¬ 
cies. According to him therefore the prtjlis is a genus 
belonging to the order of amphibia nantes ; and its cha- 
raffers are as follow : A long plane beak or fnout, with 
fpines growing like teeth out of both edges; four or 
five fpiracula, or breathing apertures, in the fides of the 
neck: the body is oblong and almoft round, with a 
rough coriaceous Ikin ; the mouth is fituated in the 
lower part of the head ; and the noftrils, before the 
mouth, are half covered with a membranaceous lobe; 
behind the eys are two oval holes; the ventral fins ap¬ 
proach one another, and in the male are placed about 
the organs of generation; there are no fins at the anus. 
Of this genus our author enumerates five fpecies. 

i. Pnjius antiqucrum. The head is rather flat at top; 
the eyes large, with yellow irides; behind each is a 
hole, which fome have fuppofed may lead to an organ, 
of hearing. The mouth is well Furniftied with teeth, 
4 


but they are blunt, ferving rather to bruife its prey Priftk _ 
than to divide it by cutting. Before the mouth are ' v 
two foramina, fuppofed to be the noftrils. The ro- t 

Jirum, beak, or fnout, is in general about one-third of 
the total length of the filh, and contains in fome 18, 
in others as far as 23 or 24 fpines on each fide ; thefe 
are very ftout,’ ! much thicker at the back-part, and 
channelled, inclining to an edge forwards. The fins 
are feven in number—viz. two dorfal, placed at fome 
diftance from each other—two pefforal, taking rife 
juft behind the breathing-holes, which are five in num¬ 
ber—two ventral, fituated almoft underneath the firft 
dorfal—and laftly the caudal, occupying the tail both 
above and beneath, butlongeft cn the upper part. The 
general colour of the body is a dull grey, or brownifh, 
growing paler as it approaches the belly, where it is 
nearly white. 2. Pe8inatuf, which, with the former 
fpecies, grows to the largeft fize of any that have yet 
come under the infpeffion of the naturalift, fome fpe- 
cimens meafuring 15 feet in length. The peffinatus 
differs from the priftis antiquorum, in having the fnout 
more narrow in proportion at the bafe, and the whole 
of it more Ilender in all its parts; whereas the firft is 
very broad at the bafe, and tapers confiderably from 
thence to the point. The fpines on each fide alfo arc 
longer and more Ilender, and vary from 25 to 34 in the 
different fpecimens : we have indeed been informed of 
one which contained no lefs than 36 fpines on each fide- 
of the fnout; but we muft confefs that we have never 
been fortunate enough to have feen fuch a Ipecimen. 

3. Cufpldatui , of which our author has feen only two 
fpecimens, the one about a foot and a half In length, 
and the other more than two feet and a half. In both- 
of thefe were 28 fpines on each fide; but the diftin- 
guilhing feature is in the fpines themfelves, being par¬ 
ticularly fiat and broad, and fliaped at the point more 
like the lancet ufed by furgeons in bleeding, than any 
other figure. We believe that no other author has 
hitherto taken notice of this fpecies. 4. Micro don, of 
which the total length is 28 inches, the fnout occupy¬ 
ing 10; from the bafe of this to that of the pefforal 
fins four inches ; between the pefforal and ventral fins 
fix. The two dorfal fins occupy nearly the fame pro¬ 
portions in refpeff to each other ; but the hinder one 
is the fmalleft, and all of them are greatly hollowed 
out at the back-part, much more fo than in the two 
firft fpecies. The fnout differs from that of every 
other, in feveral particulars : it is longer in proportion, 
being more than one-third of the whole filh. The 
fpines do not ftand out from the fides more than a 
quarter of an inch, and from this circumftance feem 
far lefs capable of doing injury than any other fpecies 
yet known. 5. Cirratus, of which, continues our au¬ 
thor, we have only met with one fpecimen, which was 
brought from Port Jackfon in New Holland. It is a 
male, and the total length about 40 inches : the fnout, 
from the tip of it to the eye, 11 : the lpines widely 
different from any of the others ; they are indeed 
placed, as ufual, on the edge, but are continued on 
each fide even beyond the eyes. The longer ones are 
Ilender, {harp, fomewhat bent, and about 20 in num¬ 
ber ; and between thefe are others not half the length 
of the primal ones, between fome three or four, be¬ 
tween others as far as fix; and in general the middle 
one of thefe fmaller feries is the longeft; befide thefe a 

feri«s 
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Privateers feries of minute ones may be perceived beneath, at the 
II . very edge. In the fnout likewife another Angularity 
Privative. occurs .—about the middle of it, on each fide, near 
the edge, arifes a flexible, ligamentous cord, about 
three inches and a half in length, appearing not un¬ 
like the beards at the mouth of fome of the gadus or 
cod genus, and no doubt as pliant in the recent ftate. 
The colour of the fi(h is a pale brown: the breathing 
apertures four in number: the mouth furnifhed with 
five rows of minute, but very (harp teeth. See Plate 
CCCCXVI. where the fnout 'marked 1 is that of the 
priftis antiquorum ; that marked 2, of pe&inatus; and 
that marked 4, of microdon: the entire fi/h is the cir- 
ratus. 

PRIVATEERS, are a kind of private men of war, 
the perfons concerned wherein adminifter at their own 
cofts a part of a war, by fitting out thefe (hips of 
force, and providing them with all military ftores ; 
and they have, inftead of pay, leave to keep what 
they take from the enemy, allowing the admiral his 
fhare, &c. 

Privateers may not attempt any thing againft the 
laws of nations ; as to affault an enemy in a port or 
haven, under the proteftion of any prince or republic, 
whether he be friend, ally, or neuter; for the peace 
of fuch places muft be inviolably kept: therefore, by 
a treaty made by King William and the States of Hol¬ 
land, before a commiffion fhall be granted to any pri¬ 
vateer, the commander is to give fecurity, if the Blip 
be not above 150 tons, in L. 1500, and if the lhip 
exceeds that burden, in L. 3000, that they will make 
fatisfaftion for all damages which they fhall commit in 
their courfes at fea, contrary to the treaties with that 
ftate, on pain of forfeiting their commiflions ; and the 
fhip is made liable. 

« , >s Befides thefe private commiflions, there are fpecial 

Law Diet, commiflions for privateers, granted to commanders of 
fhips, &c. who take pay; who are under a marine 
difcipline ; and if they do not obey their orders, may 
be puniftied with death : and the wars in later ages 
have given occafion to princes to iflue thefe commif- 
fions, to annoy the enemies in their commerce, and 
hinder fuch fupplies as might ftrengthen them or 
lengthen out the war ; and likewife to prevent the fe- 
paration of (hips of greater force from their fleets or 
fquadrons. 

Ships taken by Britifb privateers were to be divided 
into five parts ; four parts whereof to go to the per¬ 
fons interefted in the privateer, and the fifth to his Ma- 
jefty : and as a farther encouragement, privateers, &c. 
deftroying any French man of war or privateer, fhall 
receive, for every piece of ordnance in the lhip fo taken, 
L. ic reward, &c. 

By a particular ftatute lately made, the lord admi¬ 
ral, or commiffioners of the admiralty, may grant com- 
miffions to commanders of privateers, for taking fhips, 
&c. which being adjudged prize, and the tenth part 
paid to the admiral, &c. wholly belong to the owners 
of the privateers and the captors, in proportions agreed 
on between themfelves. 

PRIVATION, in a general fenfe, denotes the ab- 
fence or want of fomething; in which fenfe darknefs is 
only the privation of light. 

PRIVATIVE, in grammar, a particle, which, pre¬ 
fixed to a word, changes it into a contrary fenfe. Thus, 
Vol. XV. 


among the Greeks, the « is ufed as a primitive ; as in Privernum 

a-flfoc, atheiji , acephalus, &c.-The Latins have their |l 

privitive in; as incorrigtbilis , indeclinalilis , &c.-The t>rl V) '. r 

Englifh, French, &c. on occafion borrow both the La¬ 
tin and Greek privatives. 

PRIVERNUM, (Livy, Virgil 1 ; a town of the 
Volfci, in Latium, to the eaft of Seti.i. Privernates , 
the people. Whofe ambafladors being alked, What 
punifhmcnt they deferved for their revolt ? anfwered. 

What thofe deferve who deem themfelves worthy of 
liberty. And again, being alked by the Roman con- 
ful, Biould the punilhment be remitted, What peace 
was to be expected with them? If you grant a good 
peace, you may hope to have it fincere and lafting 5 
but if a bad one, you may well expedt it of Ihort con¬ 
tinuance. At which anfwer, the Romans were fo far 
from being difpleafed, that by a vote of the people 
they had the freedom of the city granted them. Pri- 
•vernas, atis, the epithet. The town is now called Pi- 
perno Vecchi.1, fitusited in the Campania of Rome. E. 

Long. 10. o. N. Lat. 41. 30. 

PRIVET, in botany. See Ligustrum. 

PRIVILEGE, in law, fome peculiar benefit grant¬ 
ed to certain perfons or places, contrary-to the ufual 
courfe of the law. 

Privileges are faid to be perfonal or real. 

Perfonal privileges are fuch as are extended to peers, 
ambalfadors, members of parliament, and of the con- 
vocation, &c. See Lords, Ambassador, Parlia¬ 
ment, Arrest, See. 

A real privilege is that granted to fome particular 
place ; as the king’s palace, the courts at Weftminlter, 
the univerfities, &c. 

Privileges of the Clergy See Clergy. 

PRIVY, in law, is a partaker, or perfon having 
an intereft, in any aflion or thing. In this fenfe they 
fay, privies in blood : , every heir in tail is privy to re¬ 
cover the land intailed. In old law-books, merchants 
privy are oppofed to merchants ftrangers. Coke men¬ 
tions four kinds of privies. Privies in blood, as the 
heir to his father; privies in reprefentation, as execu¬ 
tors and adminiftrators to the deceafed ; privies in eftate, 
as he in reverfion, and he in remainder ; donor and do¬ 
nee ; leffor and leffee : laftly, privy in tenure, as the 
lord by efeheat ; /. e. when land efeheats to the lord for 
want of heirs. 

PRivr-Council. See Council. The king’s will is 
the foie conftituent of a privy-counfellor; and it alfo 
regulates their number, which in ancient times was 
about twelve. Afterwards it increafed to fo large a 
number, that it was found inconvenient for fecrecy 
and difpatch; and therefore Charles II. in 1679, li¬ 
mited it to 30; whereof 15 were principal officers of 
ftate, and to be counfellors ex officio ; and the other 15 
were compofed of 10 lords and five commoners of the 
king’s choofing. Since that time however the number 
has been much augmented, and now continues indefi¬ 
nite. At the fame time alfo, the ancient office of lord 
prefident of the council was revived, in the perfon of 
Anthony earl of Shaftefbury. Privy-counfellors are 
made by the king’s nomination, without either patent 
or grant; and, on taking the neceflary oaths, they be¬ 
come immediately privy-counfellors during the life of 
the king that choofes them, but iubjeft to removal at 
his diferetion. 

3 * 
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Any rratural born fubjeft of England is capable of nothing (hall be done upon it; and by 9 Ann, cap. 16. Privy j 

being a member of the privy-council; taking the pro- it is enadted, that any perfons who fhall unlawfully at- II 

per oaths for fecurity of the government, and the tefl tempt to kill, or fhall unlawfully affault, and (trike, or , u '“‘ - 

for fecurity of the church. By the aid of fettlement, wound, any privy-counfellor in the execution of his of- 
12 and 13 W. III. cap. 2. it is enadted, that no perfon fice, fhall be felons, and fuffer death as fucli. With 
born out of the dominions of the crown of England, advice of this .council, the king iffues proclamations 
unlefs born of Englifh parents, even though natura- that bind the fubject, provided they be not contrary 
lized by parliament, fhall be capable of being of the to law. In debates, the lowed delivers his opinion firft, 
privy-council. The duty of a privy-counfellor appears the king laft ; and thereby determines the matter. A 
from the oath of office, which confifls of feven articles, council is never held without the prefence of a fecretary 
1. To advife the king according to the bed of his cun- of date. 

ning and difcretion. 2. To advife for the king's The diffolution of the privy-council depends upon 
honour and good of the public, without partiality, the kings pleafure ; and he may, whenever he thinks 
through affedtion, love, meed, doubt, or dread. 3. proper, difcharge any particular member, or the whole 
To keep the king’s counfel fecret. 4. To avoid cor- of it, and appoint another. By the common law alfo 
ruption. 5. To help and drengthen the execution of it was diffolved ipfo faQo by the king’s demile, or deri- 
what fhall be there refolved. 6. To withdand all per- ving all its authority from him. But now, to prevent 
fons who would attempt the contrary. And, ladly, the inconveniences of having no council in being at the 
in general, 7. To obferve, keep, and do. all that a good acceffion of a new prince, it is enadted, by 6 Ann, 
and true counfellor ought to do to his fovereign lord. cap. 7. that the privy-council fhall continue for fix 

The privy-council is the primum mobile of the date, months after the demife of the. crown, unlefs fooner de- 

and that which gives the motion and diredtion to all terminedby the fucceffor. Blachjl. Com. book i. p. 229, 
the inferior parts. It is likewife a court of judice of &c. 

great antiquity; the primitive and ordinary way of go- The officers of the privy-council are four clerks of 
vernment in England being by the king and privy- the council in ordinary, three clerks extraordinary, a 
council. It has been frequently ufed by all their kings keeper of the records, and two keepers of the council¬ 
lor determining controverfies of great importance: chamber. See President. 

the ordinary judges have fometimes declined giving Privy Seal, a feal which the king ufes previoufiy to 
judgment till they had confulted the king and privy- fuch grants, &c. as are afterwards topafs the great feal. 
council; and the parliament have frequently referred The privy feal is alfo fometimes ufed in matters of lefs 
matteis of high moment to the fame, as being by long confequence, which do not require the great feal. 
experience better able to judge of, and, by their fe- / Lord Privy Seal. See Keefer of the Privy Seal. 

crecy and expedition, to tranfadl fome date affairs, than . Clerks of the Privy Seal. See Clerk. 

the lords and commons. At prefent, the privy-coun- Privy Chamber. See Chamber. 

cil takes cognizance of few or no matters except fuch PRIZE, or Prise, in maritime affairs, a veffel 

as cannot well be determined .by the known laws and taken at fea from the enemies of a date, or from pi- 
ordinary courts; fuch as matters of complaint and fud- rates ; and that .either by .a man of war, a privateer, 
den emergencies: their condant bufinefs being to con- &c. having a commiffion for that purpofe. 
fult for the public good in affairs of date. This power Veffels are looked on as prize, if they fight under 
of the privy-council is to inquire into all offences againd any other dandard than that of the date from which 
the government, and to commit the offenders to fafe they have their commiffion; if they have no charter- 
cudcdy, in order to take their trial in fome of the party, invoice, or bill of lading aboard ; if loaded with 
’courts of law. But their jurifdidtion herein is only to effedts belonging to the king’s enemies, or with contra- 
.inquire, and not to punifh ; and the perfons committed band goods. r 

by them are intitled to their habeas corpus by datute 16 In Britifh (hips of war, the prifes are to be divided 
Car. I. cap. 10. as much as if committed by an ordinary among the officers, feamen, &c. as his majeffy fhall ap- 
judice of the peace. point by proclamation ; but among privateers, the divi- 

In plantation or admiralty caufes, which arife out of fion is according to the agreement between the owners., 
the jurifdidtion of the kingdom, and in matters of lu- By dat. 13. Geo. II. c. 4. judges and officers, fail- 
nacy and idiocy, the privy-council has cognizance, ing of their duty in refpecT to the condemnation of 
even in quedions of extenfive property, being the court prizes, forfeit L. 500, with full cods of fuit; one moiety 
of appeal in fuch caufes; or, rather, the appeal lies to to the king, and the other to the informer, 
the king’s majeffy himfelf in council. From all the PROA, flying, in navigation, is a name given to 
dominions of the crown, excepting Great Britain and a veffel ufed in the foutli feas, becaufe with a brilk 
Ireland, an appellate jurifdidtion (in the lad refort) trade-wind it fails near 20 miles an hour. In the con- 
is veded in this tribunal; which ufually exercifes its judi- ftrudtion of the proa, the head and dern are exadtly 
dal authority in a committee of the whole privy coun- alike, but the fides are very different; the fide intend¬ 
ed, who hear the allegations and proofs, and make ed to be always the lee-fide being flat; and the wind- 
their report to his majeffy in council, by whom the ward fide made rounding, in the manner of other veffels; 
judgment is finally given. and, to prevent her over-fetting, which from her fmall 

Anciently, to drike in the houfe of a privy-counfel- breadth, and the draight run of her leeward fide, 
lor, or elfewhere in his prefence, was grievoufly puniffi- would, without this precaution, infallibly happen, there 
ed : by 3 Hen. VII. cap. 14. if any of the king’s fer- is a frame laid out to her from windward, to the end 
vants of his houfehold confpire or imagine to take of which is fadened a log, fafhioned into the lhape of 
away the life of a privy-counfellor, it is felony, though a fmall boat, and made hollow. The weight of tire 

.frame 
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and the fmall probabilities of the , duration of life, conftru&ed from Probate 
that which is to be found in the feventh volumee of the 
Supplement a I'HiJloire de M. de Buffon ; of which the fol¬ 
lowing is an abridgement. 

Of 23,994 children born at the fame time, there will 
probably die 

T f 


'probabi- frame is intended to balance the proa, 

litjr. boat is by its buoyancy (as it is always in the water) 

^“ , “ v to prevent her overfetting to windward ; and this frame 

is ufually called an outrigger. The body of the vef- 
fel is made of two pieces joined end wife, and fewed to¬ 
gether with bark, for there is no iron ufed about her ; 
lhe is about two inches thick at the bottom, which, at 
the gunwale, is reduced to lefs than one. The fail 
is made of matting, and the mail, yard, boom, and 
outriggers, are all made of bamboo. See Anfon’s Voyage, 
quarto, p. 341. 

PROBABILITY is a word of nearly the fame im¬ 
port with likelihood. It denotes the appearance of, 
truth, or that evidence arifing from the preponderation 
of argument which produces opinion. (See Opinion.) 
Locke clafles all arguments under the heads of demon- 
Jlralive and probable: Hume with greater accuracy di¬ 
vides them into demonf rations, proofs , and probabilities. 
Demonftration produces fcience ; proof, belief ; and pro- 
" bability, opinion. 

Hardly any thing is fufceptible of ftridt demonftration 
befides the mathematical fciences,and a few propofitions 
in metaphyfical theology. Phyfics reft upon principles 
capable, fome of them, of complete proof by experience, 
and others of nothing more than probability by analogi¬ 
cal reafoning. What has uniformly happened, we expedt 
with the fulled confidence to happen again in fimilar 
circumftanees ; what Bus frequently happened, we like- 
wife expedt to happen again ; but our expedtation is not 
confident. Uniform experience is proof; frequent experi¬ 
ence is probability. The ftrongeft man has always been 
able to lift the greateft weight; and therefore, knowing 
that one man is ftronger than another, we expedt, with 
confidence, that the former will lift more than the lat¬ 
ter. The beft difeiplined army has generally proved 
vidtorious, when all other circumftance were equal. We 
therefore expedt that an army of veterans will, upon fair 
ground, defeat an equal number of new levied troops: 
but as fuddeii panics have fometimes feized the oldeft 
foldiers, this expectation is accompanied with doubt, 
and the utmoft that we can fay of the expedted event is, 
that it is probable ; whereas in the competitions between 
the two men, we look upon it as morally certain. (See 
Metaphysics, part 1. chap. vii. fee. 3.) When two 
or three perfons of known veracity atteft the fame thing 
as confident with their knowledge, their teftimony 
amounts to proof if not contradidled by the teftimony 
of others ; if contradidled, it can, at the utmoft, amount 
only to probabiliry. In common language we talk of 
tircumfantlal proofs and prefumptive proofs; but the 
expreffions are improper, for fuch evidence amounts to 
nothing more than probability. Of probability there 
are indeed various degrees from the confines of certain¬ 
ty down to the confines of impoflibility ; and a variety 
of circumftanees tending to the fame point, though they 
amount not to what, in ftridtnefs of language, fiiould be 
called proof afford to the mind a very high degree of 
evidence, upon which, with the addition of one direff 
teftimony, the laws of many countries take away the life 
of a man. 

Probability of an Event, in the Doctrine of Chances, 
is greater or lefs according to the number of chances 
by which it may happen or fail. (See Expectation). 
The probability of life is liable to the rules of computation. 
In the Encyclopedie Metbodiqite, we find a table of the 
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PROBATE of a will or teftament, in law, is the 
exhibiting and proving of lad wills and teftaments be¬ 
fore the officer delegated by the government of the place 
where the party died. 

PROBATION, in the univerfities, is the examina¬ 
tion and trial of a ftudent who is about to take his de¬ 
grees. 

Probation, in a monadic fenfe, fignifies the year 
of a novitiate, which a religious mud pafs in a convent, 
to prove his virtue and vocation, and whether he can 
bear the feverities of the rule. 

Probation, in Scots law. See Law, p. 714. 

PROBATIONER, in the church of Scotland, a 
ftudent in divinity, who bringing a certificate from a 
profefTor in an univerfity of his good morals, and his 
having performed his exercifes to approbation, is ad¬ 
mitted to undergo feveral trials ; and, upon his ac¬ 
quitting himfelf properly in thefe, receives a licence to 
preach. 

f ROBATUM est (It is proved), a term frequent¬ 
ly fubjoined to a receipt for the cure of fome difeafe. 

PROBE, afurgeon’s inftrument for examining the 
circumftanees of wounds, ulcers, and other cavities, 
learching for {tones in the bladder, &c. 

PROBITY means honefty, fincerity, or veracity; 
and confifts in the habit of actions ufeful to fociety, and 
in the conftant obfervance of the laws which juft ice 
and confcience impofe on us. The man who obeys all 
the laws of fociety, with an exaft pundluality is not 
therefore a man of probity ; laws can only refped: the 
external and definite parts of human conduct, but probi¬ 
ty refpefts our more private aftions, and fuch as it is 
impoffible in all cafes to define ; and it appears to be in 
morals what charity is in religion. Probity teaches us 
to perform in fociety tliofe aftions which no external 
power can oblige us to perform, and is that quality in 
the human mind from which we claim the performance 
of the rights commonly called imperfett. See Moral 
Philosophy. 

3X2 PROBLEM, 
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Problem PROBLEM, in logic, is a propofition that neither 
Procellaria a PP ears absolutely true nor falfe; and, consequently, may 
la be a (Ter ted either in the affirmative or negative. 

Problem, in geometry, is a proposition, wherein 
Some operation or conftrudlion is required ; as to divide 
a line or angle, ere£t or let fall perpendiculars, See. See 
Geometry. 

PROBOSCIS, in natural hiftory, is the trunk or 
Snout of an elephant, and Some other animals and in¬ 
fers. 

Flies, gnats, &c. are furnifhed with a probofeis or 
trunk; by means of which they fuck the blood of animals, 
the juice of vegetables, &c. for their food. 

PROBUS (Marcus Aurelius), from the Son of a gar. 
dener, became, by bis great valour as a Soldier, and his 
eminent virtues, emperor of Rome, to which dignity he 
was raifed by the army. After having Subdued the 
barbarous nations that had made incurfions into diffe¬ 
rent parts of the empire, where they committed horrid 
cruelties, and governed with great wifdom and cle¬ 
mency, he was maffacred in the 7th year of his reign, by 
Some Soldiers who were weary of the public works at 
which he made them labour, in 282. 

POCATARCTIC cause, in medicine, the pre-exift- 
ing, or predifpofing caufe or occafion of a difeafe. 

PROCELEUSMATICUS, in the ancient poetry, a 
foot confifting of four fhort Syllables, or two pyrrhy- 
chiufes ; as hominibus. 

PROCELLARIA, in ornithology ; a genus of 
birds, belonging to the order of anferes. The beak is 
Somewhat compreffed, and without teeth ; the mandi¬ 
bles are equal, the Superior one being crooked at the 
point; the feet are palmated, the hind claw being fef- 
file, without any toe. Mr Latham (See his Index Ornl- 
thol'-gicus, p. 820.) enumerates 24 Species, which are 
principally diftinguifhed by their colour. The mod 
remarkable are, 

I. The cinerea, or petrel. The Size of this bird is 
rather Superior to that of the common gull: the bill 
very (Irong, much hooked at the end, and of a yellow 
colour. The noftrils are compofed of two large tubes, 
lodged in one Sheath : the head, neck, whole under fide 
of the body, and tail, are white : the back and coverts 
of the wings afli-coloured : the quill-feathers dullsy : and 
the legs yellowiSh. In lieu of a back toe, it has only a 
Sort of Spur, or Sharp Straight nail. Thefe birds feed 
on the blubber or fat of whales, &c. which being fooii 
convertible into oil, Supplies them conftantly with means 
of defence, as well as provifion for their young, which 
they caft up into their mouths. They are likewife 
Said to feed on Sorrel, which they uSe to qualify the 
untftuous diet they live on. This Species inhabits the ifle 
of St Kilda ; makes its appeance there in November, 
and continues the whole year, except September and 
Osfiober ; it lays a large, white, and very brittle egg ; 
2nd the young are hatched the middle of June. No 
bird is of Such ufe to the iflanders as this: the fulmar 
Supplies them with oil for their lamps, down for their 
beds, a delicacy for their tables, a balm for their wounds, 
and a medicine for their diftempers. The fulmar is 
alfo a certain prognofticator of the change of the wind : 
if it comes to land, no weft wind is expefted for Some 
time ; and the contrary when it returns and keeps the 
Sea. The whole genus of petrels have a peculiar facul¬ 
ty of Spouting from their bills, to a considerable diftance, 


a large quantity of pure oil; which they do, by way of Procellaris,. 

defence, into the face of any one that attempts to take '—" v -- 

them : So that they are, for the fake of this panacea, 
feized by furprife ; as this oil is fubfervient to the above- 
mentioned medical purpofes. Martin tells us, it has been 
ufedin London and Edinburgh with fuccefs in rheuma¬ 
tic cafes. Frederick Martens, who had opportunity of 
feeing vaft numbers of thefe birds at Spitzbergen, ob¬ 
serves, that they are very bold, and refort after the 
whale-fifhers in great flocks; and that, when a whale 
is taken, they will, in Spite of all endeavours, light 
on it and pick out large lumps of fat, even when the 
animal is alive : That the whales are often discovered at 
Sea by the multitudes of them flying ; and that whea 
one of the former are wounded, prodigious multitudes 
immediately follow its bloody track. He adds, that it 
is a mod gluttonous bird, eating till it is forced to dif- 
gorge ilfelf. 

2. The puffinus, or Ihear-water, is iy inches in 
length; the breadth 31 ; the weight 17 ounces: the 
bill is an inch and three quarters long; noflrils tubular, 
but not very prominent: the bead, and whole upper 
fide of the body, wings, tail, and thighs, are of a Sooty 
blacknefs; the under fide from chin to tail, and inner co¬ 
verts of the wings, white : the legs weak, and compreffed 
fidewife; dulky behind, whitifh before. Thefe birds 
are found in the Calf of Man; and, as Mr Ray Suppo¬ 
ses, in the Scilly ifles. They refort to the former in 
February ; take a fhort poffeflion of the rabbet-burrows, 
and then difappeartill April. They lay one egg, white 
and blunt at each end ; and the young are fit to be ta¬ 
ken the beginning of Auguft ; when great numbers are 
killed by the perfon who iarms the ifle : they are Salted 
and barrelled; and when they are boiled, are beaten with 
potatoes. During the day they keep at Sea, fifhing; 
and towards evening return to their young ; whom they 
feed, by discharging the contents of their ftomachs into 
their mouths ; which by that time is turned into oil: by 
reafon of the backward Situation of their legs, they fit 
quite ereift. They quit the ifle the latter end of Auguft, 
or beginning of September; and, from accounts lately re¬ 
ceived from navigators, we have reafon to imagine that 
like the ftorm-finch,they are difperfed over the whole At¬ 
lantic ocean. This Species inhabits alfo the Orkney ifles, 
where it makes its neft in holes on the earth near the 
Shelves of the rocks and headlands : it is called there the 
lyre ; and is much valued, both on account of its being a 
food, and for its feathers. The inhabitants take and Salt 
them in Auguft for winter provisions, when they boil 
them with cabbage. They alfo take the old ones iq 
March ; but they are then poor, and not So well tafted as 
the young : they appear firft in thofeiflands in February. 

3. The pelagica, or ftormy petrel, is about the bulk 
of the houfe-fwallow : the length fix inches ; the extent 
of wings, 13. The whole bird is black except the 
coverts of the tail and vent-feathers, which are white : 
the bill is hooked at the end : the noftrils tubular: the 
legs Slender, and long. It has the fame faculty of 
Spouting oil from its bill as the other Species; and Mr 
Brurmich tells us, that the inhabitants of the Ferroe ifles 
make this bird Serve the purpofes of a candle, by draw¬ 
ing a wick through the mouth and rump, which being 
lighted, the flame is fed by the fat and oil of the body. 

Except in breeding-time, it is always at Sea; and is 
feen all over the vaft Atlantic ocean, at the greateft 
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Procellaria, diftance from land; often following the veflels in great 
Proccfs. fl 0C k S) to up an y thing that falls from on board : 

for trial fake, chopped ftraw has been flung over, which 
they would Hand on with expanded wings ; but were 
never obferved to fettle on or fwim in the water: 
it prefages bad weather, and cautions the feamen of 
the approach of a tempell, by collecting under the 
ftern of the {hips: it braves the utmoft fury of the 
ftorm, fometimes fkimming with incredible velocity 
along the hollows of the waves, fometimes on the 
fummits : Clufius makes it the Camilla of the fea. 

Vel mare per medium Jlufia fufpenfa tumenti 

Ferret iter, celeres nec tlngeret aquore plant as. ViRG. 

She fwept the feas ; and, as flie fkimrn’d along, 

Her flying feet unbath’d on billows hung. Dryden. 

Thefe birds are the cypfelli of Pliny, which he places 
among the apodes of Arirtotle ; not becaufe they want¬ 
ed feet, but were Rax-owo/«, or had bad or ufelefs 
ones ; an attribute he gives to thefe fpecies, on a fup- 
polltion that they were almoft always on the wing. 
In Auguft 1772, Mr Pennant found them on the 
rocks called Macdonald's Table, off the north end of 
the ifle of Skie ; fo conjectures they breed there. They 
lurked under the loofe ftones, but betrayed themfelves 
by their twittering noife. 

In Mr White’s Journal of a Voyage to New South 
Wales we have a figure of the fuliginous petrel, with a 
whitifti beak; which he takes to be a variety of the 
Procellaria JEquinoSialis of Linnaeus. It is nearly of 
the fize of a raven; its colour is a deep footy brown or 
blackifli; on the chin there is a fmall patch of white run¬ 
ning down a little on each fide from the lower mandible; 
the beak is of a yellowifh white. See Plate CCCCXVI. 
Captain Bligh, in his Voyage to the South Seas, in S. 
Lat. 60. 1. and W. Long. 71. 45. faw both petrels and 
p.intadas; forr.e of which he took with baited hooks. 

PROCESS, in law, denotes the proceedings in any 
caufe, real or perfonal, civil or criminal, from the 
original writ to the end thereof. 

In a more limited fenfe, procefs denotes that by 
which a man is called firft into any temporal court. 

It is the next ftep for carrying on the fuit, after fuing 
out the original writ. See Suit and Writ. 

It is the method taken by the law to compel, a com¬ 
pliance with the original writ, of which the primary 
ftep is by giving the party notice to obey it. This no¬ 
tice is given upon all real pnecipes ; and alfo upon all 
perfonal writs for injuries not againft the peace, by 
Ulactft. fummons ; which is a warning to appear in court at the 
Comment, return of the original writ, given to the defendant by 
two of the ftieriff’s meflengers caAt&fiDnmoners, either 
in perfon, or left at his houfe or land: in like man¬ 
ner as in the civil law the firft procefs is by perfonal 
citation, in jus vocando. This warning on the land is 
given, in real actions, by eredting a white flick or 
wand on the defendant’s grounds (which ftick or wand 
among the northern nations is called the baculus nun- 
ciatorius), and by ftatute 31 Eliz. c. 3. the notice 
muft alfo be proclaimed on fome Sunday befote the 
door of the parifh-church. 

If the defendant difobeys this verbal monition, the 
next procefs is by writ of attachment os: pone ; fo called 
from the words of the writ, pone per vadium et falvos 
plegios, “ put by gage and fafe pledges A. B, the de¬ 


fendant,” See. This is a writ not ifluing out of chan- Procefs. 
eery, but out of the court of common-pleas, being — 
grounded on the non-appearance of the defendant at 
the return of the original writ; and thereby the IherifF 
is commanded to attach him, by taking gage, that is, 
certain of his goods, which he fhall forfeit if he doth 
not appear ; or by making him find fafe pledges or fure- 
ties, which (hall be amerced in cafe of his non-appear¬ 
ance. This is alfo the firft and immediate procefs, 
without any previous fummons, upon adtions of trefpafs 
vi et armis, or for other injuries, which, though not for¬ 
cible, are yet trefpafles againft the peace, as deceit and 
confpiracy; where the violence of the wrong requires 
a more fpeedy remedy, and therefore the original 
writ commands the defendant to be at once attach¬ 
ed, without any precedent wanting. 

If, after attachment, the defendant negledts to appear, 
he not only forfeits this fecurity, but is moreover to be 
farther compelled by writ of dijlringas, or diftrefs infi¬ 
nite : which is a fubfequent procefs ifluing from the 
court of common-pleas, commanding the fheriff to di- 
ftrain the defendant from time to time, and continually 
afterwards, by taking his goods and the profits of his 
lands, which are called ijfues, and which he forfeits to 
the king if he doth not appear. But the iflues may be 
fold, if the court {hall fo diredt, in order to defray the 
reafonable cofts of the plaintiff. In like manner, by the 
civil law, if the defendant abfeonds, fo that the citation 
is of no effect, mittitur adverfarius in pojfeffonem bonorwn 
ejus. 

And here, by the common as well as the civil law, 
the procefs ended in cafe of injuries without force : the 
defendant if he had any fubftance, being gradually {flip¬ 
ped of it all by repeated diftreffesf till he rendered obe¬ 
dience to the king’s writ ; and, if he had no fubftance, 
the law held him incapable of making fatisfadtion, and 
therefore looked upon all further procefs as nugatory. 

And befides, upon feodal principles, the perfon of a 
feudatory was not liable to be attached for injuries 
merely civil,left thereby,his lord {hould be deprived of 
his perfonal fervices. But, in cafes of injury accompa¬ 
nied with force, the law, to punifli the breach of the 
peace and prevent its difturbance for the future, provided 
aUo a procefs againft the defendant’s perfon, in cafe he 
neglected to appear upon the former procefs of attach¬ 
ment,, or had no fubftance whereby to be attached ; iub- 
jedting his body to rmprifonment by the writ of capias 
ad refpondendum. But this immunity of the defendant’s 
perfon, in cafe of peaceable though fraudulent injuries, 
producing great contempt of the law, in indigent, wrong¬ 
doers, a capias was alfo allowed, to arrelt the perfon iu 
adtions of account, though no breach of the peace be 
fuggefted, by the ftatutes of Marlbridge, 52 Hen. III. 
c. 23. and Weftm. 2. 13 Edw. I. c. 11. in actions of 
debt and detinue, by ftatute 25 Edw. III. c. 17. and 
in all adtions on the cafe, by ftatute 19 Hen. VII. c. 9, 

Before which laft ftatute a practice had been introduced 
of commencing die fuit by bringing an original writ of 
trefpafs quare claufum fregit, by breaking the plaintiff’s 
dole, vi el armis ; which by the old common law fub 
jedted the defendant’s perfon to be arrefted by writ of 
capias : and then afterwards, by connivance of the court 
the plaintiff- might proceed to profecute for any oth« 
lefs forcible injury. This pradtiee (through cuftomra 
ther than necefllty, and for favingfome trouble ande* 
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pence, in fuing out a fpecial original adapted to the par¬ 
ticular injury) ftill continues in almoft all cafes, except 
in a&ions of debt; though now, by virtue of the fta> 
tutes above cited and others, a capias might be had upon 
almoft every fpecies of complaint. 

If therefore the defendant, being fummoned or at¬ 
tached, makes default, and negledts to appear ; or if 
the fheriff returns a nihil, or that the defendant hath 
nothing whereby he may be fummoned, attached, or 
diftrained, the capias now ufually iffues: being a writ 
commanding the fheriff to take the body of the defen¬ 
dant, if he may be found in his bailiwick or county, and 
him fafely to keep, fo that he may have him in court 
on the day of the return, to arfvier to the plaintiff of 
a plea of debt, or trefpafs, &c. as the cafe may be. 
This writ, and all others fubfequent to the original 
writ, not iffuing out of chancery, but from the court 
into which the original was returnable, and being ground¬ 
ed on what has puffed in that court in confequence of 
the fheriff’s return, are called judicial, not original, writs ; 
they iffue under the private feal of that court, and not 
"under the great feal of England ; and are tejled, not in 
■the king’s .name, but in-that of the chief juftice only. 
And thefe feveral writs being grounded on the fheriff’s 
return, ir.uft refpedtively bear date the fame day on 
which the writ immediately preceding was returnable. 

This is the regular and orderly method of procefs. 
Tut it is now ufual in pradtice to fue out the capias in 
the fir ft inftance, upon a fuppofed return of the lheriff; 
efpecially if it be fufpedted that the defendant, upon 
notice of the adtion,. will abfeond : and afterwards a fic¬ 
titious original is drawn up, with a proper return there¬ 
upon, in order to give the proceedings a colour of re¬ 
gularity. When this capias is delivered to the fheriff, 
he by his under-fheriff grants a warrant to his inferior 
officers or bailiffs to execute it on the defendant. And-, 
if the fheriff of Oxfordfhire- (in which county the injury 
is fuppofed to be committed and the'adtion is laid) can¬ 
not find the defendant in his jurifdidtion, he returns 
that he is-'HOt found, non ejl inventus, in his bailiwick ; 
whereupon another writ iffues, called a trjlaluvi capias, 
diredted to the fh'eriff of the county where the defendant 
is fuppofed to refide, as if Berkfhire, reciting the form¬ 
er writ, and that it is teftified, tejlutum eft, that the de- 
fendantlurks or wanders in his bailiwick, where he is 
■commanded to take him, as in the former capias. But" 
here alfo, when the adlion is brought in one county 
-and the defendant lives in another, it is ufual, for faving 
trouble, time, and expence, to make out a tcjlatum ca¬ 
pias at the ffrft ; fuppofing not only an original, but alfo 
a former capias, to have been granted ; which in fadt 
•never was. And this fidtion, being beneficial to all 
parties, is readily acquiefced in, and is notv become the 
'fettled pradtice ; being one among many inftances to il- 
luftrate that ’maxim of law, that in fSione juris confiflit 
■tequitas. 

But where a defendant abfeon-ds, and the plaintiff 
would proceed to an outlawry againft him, an original 
writ mufl then be fued out regularly, and after that a 
capias. And if the fheriff cannot find the defendant 
upon the lirft writ of capias, and returns a non eft inventus, 
there iffues out an alias writ, and after that a p’urics, to 
the fame effedt as the former : only after thefe words 
“ we command you,” this claufe is inferted, “ as we have 
formerly,” or, “ as we have often commanded you j”— 


‘■‘•ficut alias,” or, “Jicut pluries, pracepimus.” And if a 
noneji inventus is returned upon all of them, then a writ 
of exigent or exigi facias may be fued out, which requires 
the fheriff to cauie the defendant to be proclaimed, re¬ 
quired, or exadted, in five county-courts fucceflively, to 
render himfelf; and if he does, then to take him, as in 
a capias: but if he does not appear, and is returned 
quinto exacius, he fhall then be outlawed by the coro¬ 
ners of the county. Alfo by ftatute 6 Hen. VIII- c. 4. 
and 31 Eliz, c. 3. whether the deiendant dwells within 
the fame or another county than that wherein the exigent 
is fued out, a •writ of proclamation fhall iffue out at the 
fame time, with the exigent, commanding the fheriff of 
the county, wherein the defendant dwells, to make three 
proclamations thereof in places the moll notorious, and 
•moll likely to come to his knowledge, a month be¬ 
fore the outlawry fhall take place. Such outlawry is 
putting a man out of the protedfion of the law, fo 
that he is incapable to. bring an adlion for redrefs of in¬ 
juries; and it is alfo attended with a forfeiture of all 
one’s goods and chattels to the king. And therefore, 
till fome time after the conqueft, no man could be out¬ 
lawed but for felony : but in Bradton’s time, and fome- 
w hat earlier, procefs of outlawry was ordained to lie in 
all adtions for trefpafles vi et armis. And fince, by a 
variety of ftatutes (the fame which allow the writ of 
capias before-mentioned) procefs of outlawry doth lie in 
divers adtions that are merely civil ; providing they be 
commenced by original and not by I rill. If after out¬ 
lawry the defendant appears publicly,-he maybe arreft- 
ed by a writ of capias utlagatum, and committed till the 
outlawry be reverfed. Which reverfal may be had by 
the defendant’s appearing perfonally in court (and in 
- the king’s bench without any perfonal appearance, fo 
that he appears by attorney, according to ftatute 4 & 5 
W. & M. c. 18.) and any plaufible caufe, however 
flight, will in general be fufficient to reverfe it, it being 
confidered only as a procefs to compel an appearance. 

■ But then the defendant mull pay full colls, and put the 
plaintiff in the fame condition as if-he had appeared be¬ 
fore the writef exigi facias was awarded. 

Sucli is the firll procefs in the court oi common pleas. 
In the king’s bench they may alfo (and frequently do) 
proceed in certain caufes, particularly in adtions of ejedt- 
ment and trefpafs, by original writ, with attachment and 
capias thereon ; returnable, not at Weftmi-nfter, where 
the common pleas are now fixed in confequence of mag- 
na charta, b ubicunque fuerimus in Anglia, wherefbever 
the king fhall then be in England ; the king’s bench 
being i emovable into any part of England at the plea- 
fare and difcretion of the crown. But the more ufual 
method of proceeding therein is without any original 
but by a peculiar fpecies of procefs intitled a lill of 
Middhfex ; and therefore fo intitled, bec-tufe the court 
now fits in that county ; for if it fat in Kent, it would 
then be a bill of Kent. For though, as the juftices of 
this court have, by its fundamental conftitntion, power 
to determine all offences and trefpafles, by the common 
law and cifftom of the realm, it needed no original 
writ from the crown to give it cognizance of any mif- 
demefnor in the county wherein it refides; yet as, by 
tnis court’s coming into any county, it immediately fu- 
perfeded the ordinary adminKlration of jurlice by the 
general commiffions of eyre oyer and terminer, a 

procefs of its own became neccffary, within the -county 
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Proofs, it fat, to bring in fuch perfons as wen; acetified of com- 
' mitting any forcible injury. The bill of MiJdlcfex 
(which was formerly always founded on a plaint of 
trefpafs quart clavfum frcgii, entered on the records of 
the court) is a kind of capias, diredted to the IherifF of 
that county, and commanding him to take the defendant, 
and have him before his lord the king at Wqilminfter on 
a day prefixed, to anfwer to the plaintiff of a plea of 
trefpafs. For this accufation of trefpal's it is that gives 
the court of king’s bench jurifiiidtion in other civil caufes, 
fince, when once the defendant is taken into cuflody of 
the marftial, or prifon-keeper of this court, for the fuppo- 
fed trefpafs, he, being then a prifoner of this court, may 
here be profecuted for any other fpecies of injury. Yet, 
in order to found this jurifdidtion, it is notnecefl'ary that 
the defendant be adtually the marfhal’s prifoner; for, 
as foon as he appears, or puts in bail, to the procefs, 
he is deemed by fo doing to be in fuch cuflody of the 
marfhal as will give the court a jurifdidtion to proceed. 
And, upon thefie accounts, in the bill or procefs, a 
complaint of trefpafs is always fuggefted, whatever elfe 
may be the real caufe of adtion. This bill of Middle- 
fex muff be ferved on the defendant by the IherifF, if 
he finds him in that county : but if he returns, non eft 
inventus, then there iffues out a writ of latitat, to the 
IherifF of another county, as Berks; which is fimilar 
to the tejlatum capias in the common pleas, and recites 
the bill of Middlefex and the proceedings thereon, and 
that it is teftified that the defendant latitat et difeurrit, 
lurks and wanders about in Berks; and therefore com¬ 
mands the (herifF to take him, and have his body in 
court on the day of the return. But as in the common 
pleas the tejlatum capias may be fued out upon only a 
fuppofed, and not an adlual preceding, capias ; fo in 
the king’s bench a latitat is ufiually lued out upon 
only a fuppofed, and not an adlual, bill of Middlefex. 
So that, in fadl, a latitat may be called the firlt procefs 
in the court of king’s bench, as the tejlatum capias is In 
the common pleas. Yet, as in the common pleas, if 
the defendant lives in the county wherein the adtion 
is laid, a common capias fuffices; fo in the king’s 
bench likewife, if he lives in Middlefex, the procefs 
mull Hill be by bill of Middlefex only. 

In the exchequer the firft: procefs is by writ of quo 
minus, in order to give the court a jurifdidtion over 
pleas between party and party. In which writ the 
plaintiff is alleged to be the king’s farmer or debtor, 
and that the defendant hath done him the injury com¬ 
plained of, quo minus fufficiens exijlit, by which he is the 
lefs able to pay the king his rent or debt. And upon 
this the defendant may be arrefted as upon a capias from 
the common pleas. 

Thus differently do the three courts fet out at firft, 
in the commencement of a fuit, in order to intitle the 
two courts of king’s bench and exchequer to hold plea 
in fubjedts caufes, which by the original conftitution of 
Weftminfter-ha ’,1 they were not empowered to do. Af¬ 
terwards, when the caufe is once drawn into the refpec- 
tive courts, the method of purfuing it is pretty much 
the fame in all of them. 

If the ftieriff had found the defendant upon any of 
the former writs, the capias latitat, &c. he was an¬ 
ciently obliged to take him into cuftody, in order to 
produce him in court upon the return, however fmall 
and minute the caufe of adtion might be. For, not 


having obeyed the original fummons, he had fliown a Proc 
contempt of the court, and was no longer to be trufted v 
at large. But when the furnmons f elfin to difufc, and 
the capias became in fade the frit piccefs, it was 
thought hard to imprifon a man for a contempt which 
was only fuppofed : and therefore, in common cafes, by 
the gradual indulgence cdf the courts (at length autho- 
iiled by ltutate t.2 Qco. I. c. 29. which was amended 
by ftatute 5. Geo. II. c. 27. and made perpetual by fta- 
tute 21 Geo. II. c. 3.) the ftieriff or his officer can 
now only perfonally ferve the defendant with the copy 
of the writ or procefs, and with notice in writing to 
appear by his attorney in court to defend this adtion ; 
which in effedt reduces it to a mere fummons. And 
if the defendant thinks proper to appear upon this no¬ 
tice, his ■ appearance is recorded, and he puts in fare- 
ties for his future attendance and obedience ; which fure- 
ties are called common tail, being the fame two imagi¬ 
nary perfons that were pledges for the plaintiff’s pro- 
fecution, John Doe and Richard Roe. Or, if the de¬ 
fendant does not appear upon the return of the writ, 
or within four (or in fome cafes eight) days after, the 
plaintiff may enter an appearance for him, as if he had 
really appeared; and may file common bail in the de¬ 
fendant’s name, and proceed thereupon as if the defen¬ 
dant had done it himfelf. 

But if the plaintiff will make affidavit, or alfert up¬ 
on t-arh, that the caufe of adtion amounts to ten pounds, 
or upwards, then in order to arreft the defendant, and 
make him put in fubftantial fureties for his appearance* 
called fpecial hail, it is required by ftatute 13 Car. II. 
flat. 2. c. 2. that the true caufe of adtion fhould be ex- 
preffed in the body of the writ or procefs: elfe no fe- 
curity can be taken in a greater fum than L. 40. This, 
ftatute (without any fuch intention in the makers) had 
like to have oufted the king’s bench of all its jurifdie- 
tion over civil injuries without force: for, as the bill 
of Middlefex was framed only for adtions of trefpafs* 
a defendant could not be arrefted and held to bail there- 
tipon for breaches of civil contradts. But to remedy 
this inconvenience, the officers of the king’s bench de- 
vifed a method of adding what is called a claufe of ac 
etiam to the ufual complaint of trefpafs ; the bill of 
Middlefex commanding the defendant to be brought 
in to anfwer the plaintiff of a plea of trefpafs, and alfo 
to a bill of debt: the complaint of trefpafs giving cog¬ 
nizance to the court, and that of debt authorifmg the 
arreft. In imitation of which, lord chief juftice North, 
a few years afterwards, in order to fave the fuitors of 
his court the trouble and exp.ence of filing cut fpecial 
originals, diredted, that in the common pleas, befides, 
the ufual complaint of breaking the plaintiff’s clofe, a 
claufe of cc etiam might be alio added to the wiit of 
capias, containing the true caufe of adtion ; as, “ that 
the faid Charles the defendant may anfwer to the plain¬ 
tiff of a plea of trefpafs in breaking his clofe: and alfo* 
ac etiam may anfwer him, according to the cuftom of 
the court, in a certain plea of trefpafs upon the cafe* 
upon promifes, to the value of L. 20, &c.” The 
fum fworn to by the plaintiff is marked upon the back 
of the writ; and the ftieriff, or his officer the bailiff* 
is then obliged adtually to arreft or take into cuftody 
the body of the defendant, and, having fo done, to return 
the writ with a cepi corpus indorfed thereon. See Arrest. 

When tRe defendant is regularly arrefted, he mud 
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Procefs, either go to prifon, for fafe cuftody; or put in fpecial 
*" “ bail to the flieriff. For, the intent of the arreft being 

only to compel an appearance in court at the return of 
the writ, that purpofe is equally anfwered, whether the 
iheriff detains his perfon, or takes fufficient lecurity for 
his appearance, called tail (from the French word ha'd- 
ler, “to deliver),” becaufe the defendant is bailed, or 
delivered, to his fureties, upon their giving fecurity 
for his appearance; and is fuppofed to continue in 
their friendly cuftody inftead of going to gaol. See 
Bail. The method of putting in bail to the Iheriff 
is by entering into a bond or obligation, with one or 
more fureties, (not fictitious perfons, as in the former 
cafe of common bail, but real, fubftantial, refponlible 
bondfmen), to infure the defendant’s appearance at the 
return of the writ; which obligation is called the bail- 
bond. The flieriff, if he pleafes, may let the defendant 
go without any fureties ; but that is at his own peril: 
for, after once taking him, the Iheriff is bound to keep 
him fafelv, fo as to be forthcoming in court; other- 
wife an action lies againft him for an efcape. But, on 
the other hand, he is obliged, by ftatute 23 Hen. VI. 
C. 10. to take (if it be tendered) a fufficient bail-bond; 
and, by ftatute 12 Geo. I. c. 2.9. the Iheriff fhall take 
bail for no other fum than fuch as is fworn to by the 
plaintiff, and indorfed on the back of the writ. 

Upon the return of the writ, or within four days af¬ 
ter, the defendant muft appear according to the exi¬ 
gency of the writ. This appearance is effected by put¬ 
ting in and juftifying bail to the action ; which is com¬ 
monly called putting in bail above. If this be not done, 
and the bail that were taken by the fheriff below are 
refponfible perfons, the plaintiff may take an affignment 
from the fheiiff of the bail-bond (under the ftatute 
4 & 5 Ann. c. 16.) and bring an aCtion thereupon 
againft the fheriff’s bail. But if the bail fo accepted 
by the flieriff be infolvent perfon'-', the plaintiff may 
proceed againft the fheriff himfelf, by calling upon 
him, fiift to return the writ (if not already done), 
and afterwards to bring in the body of the defendant. 
And if the fheriff does not then caufe fufficient bail 
to be put in above, he will himfelf be refponfible to the 
plaintiff. 

The bail above, or bail to- the addon, muft be put in 
either in open court, or before one of the judges there¬ 
of ; or elfe, in the country, before a commiffioner ap¬ 
pointed for that purpofe by virtue of the ftatute 4 W. 
Sc M. c. 4. which muft be tranfmitted to the court. 
Thefe bail, who muft at leaft be two in number, muft 
enter into a recognizance in court, or before the judge 
or commiffioner, whereby they do jointly and feverally 
undertake, that if the defendant be condemned in the 
action, he (hall pay the cofts and condemnation, or ren¬ 
der himfelf a prifoner, or that they will pay it for 
him : which recognizance is tranfmitted to the court 
in a flip of parchment, intitled a bail-piece. And, if 
required, the bail muft jujlify themfelves in court, or 
before the commiffioner in the country, by fwearing 
themfelves houfekeepers, and each of them to be worth 
double the fum for which they are bail, after payment 
of all their debts. This anfwers in fome meafure to the 
Jlipulatia or fatifdatio of the Roman laws, which is mu¬ 
tually given by each litigant party to the other : by the 
plaintiff that he will profecute his fuit, and pay the 
cofts if he lofes his caufe; in like manner as our law 
4 


ftill requires nominal pledges of profecution from the Proc*fi. 
plaintiff: by the defendant, that he {hall continue in —^— 
court, and abide the fentence of the judge, much like 
our fpecial bail; but with this difference, that the fide- 
jujfores were there abfolutely bound mdkatum folvere, to 
fee the cofts and condemnation paid at all events: : 
whereas our fpecial bail may be difeharged, by furren¬ 
dering the defendant into cuftody within the time al¬ 
lowed by law ; for which purpofe they are at all time# 
entitled to a warrant to apprehend him. 

Special bail is required (as of couife) only upon ac¬ 
tions of debt, or actions on the cafe in trover, or for 
money due, where the plaintiff can lwear that the 
caufe of action amounts to ten pounds : but in aCiions 
where the damages are precarious, being to be affeffed 
ad libitum by a jury, as in adtions for words, ejeCt- 
ment, or trefpafs, it is very feldom poflxble for a plain¬ 
tiff to fwear to the amount of his caufe of adtion ; and 
therefore no fpecial bail is taken thereon, unlefs by a 
judge’s order, or the particular diredtions of the court, 
in tome peculiar fpecies of injuries, as in cafes of may¬ 
hem or atrocious battery ; or upon fuch fpecial circum- 
ftances as make it abfolutely neceffary that the defen¬ 
dant fhould be kept within the reach of juftice. Alfo 
in adtions againft heirs, executors and adminiftrators, 
for debts of the deceafed, fpecial bail is not demandable ; 
for the adtion is not fo properly againft them in perfon, 
as againft the effedts of the deceafed in their polfeflion. 

But fpecial bail is required even of them, in adtions for 
a devajlavit, or wafting the goods of the deceafed; that 
wrong being of their own committing. 

Thus much for procefs ; which is only meant to 
bring the defendant into court, in order to conteft the 
fuit, and abide the determination of the law. When 
he appears either in perfon as a prifoner, or out upon 
bail, then follow th tpleadings between the parties. See 
Pleadings. 

Process upon an Indiament. See Prosecution. 

The proper procefs on an indictment for any petty 
isifdemefnor, or on a penal ftatute, is a writ of venire 
facto*, which is in the nature of a fummons to caufe 
the party to appear. And if by the return to fuch 
venire it appears that the party hath lands in the coun¬ 
ty yd. hereby he may be deftrained, then a dijlrefs infinite 
ftfall be iffued from time to time till he appears. But 
if the fheriff returns, that he hath no lands in his baili¬ 
wick, then (upon his non-appearance) a writ of capias 
fhall iffue, which commands the fheriff to take his body, 
and have him at the next aflizes ; and if he cannot be 
taken upon the firft capias, a fecond and a third fhall 
iffue, called an alias , and a pluries capias. But, on in- 
didtmentsfor treafon or felony, a capias is the firft pro¬ 
cefs : and, for treafon or homicide, only one fhall be al¬ 
lowed to iffue, or two in the cafe of other felonies, by 
ftatute 35 Edw. III. c. 14. though the ufage is to iffue 
only one in any felony ; the provifions of this ftatute 
being in moft cafes found impracticable. And fo, in 
the cafe of mifdemefnors, it is now the ufual practice 
for any judge of the court of king’s bench, upon certi¬ 
ficate of an indictment found, to award a writ of capias 
immediately, in order to bring in the defendant. But 
if he abfeonds, and it is thought proper to purfue him 
to an outlawry, then a greater exaCtnefs is neceffary. 

For, in fuch cafe, after the feveral writs have iffued in 
a regular number, according to the nature of the re- 
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T*rocefs. {pedtive crimes, without any effect, the offender fhall be 
- "" put in the exigent in order to his outlawry : that is, he 
fhall be exacted, proclaimed, or required, to furrender, at 
five county-courts ; and if he be returned quinto exattus, 
and does not appear at the fifth exaction or requifition, 
then he is adjudged to be outla r wed, or put out of the 
protedlion of the law ; fi> that he is incapable of taking 
the, benefit of it in any refpedl, either by bringing ac¬ 
tions or otherwife. 

The punifhment, for outlawries upon indidlments 
for mifdemefnors, is the fame as for outlawries upon 
civil adtions; viz. forfeiture of goods and chattels. 
But an outlawry in treafon or felony amounts to a 
convidlion and attainder of the offence charged in the 
indidlment, as much as if the offender had been found 
guilty by his country. His life is, however, ftill un¬ 
der the protedlion of the law, as hath elfewhere been 
obferved; (fee Homicide) : that though anciently an 
outlawed felon was faid to have caput lupinum, and 
might be knocked on the head like a wolf, by any one 
that fhould meet him; becaufe, having renounced all 
law, he was to be dealt with as in a date of nature, 
when every one that fhould find him might flay him : 
yet now, to avoid fuch inhumanity, it is holden that 
no man is intitled to kill him wantonly or wilfully; 
but in fo doing is guilty of murder, unlefs it happens 
in the endeavour to apprehend him. For any perfon 
may arreft an outlaw on a criminal profecution, either 
of his own head, or by writ or warrant of capias ut- 
lagatum, in order to bring him to execution. But 
fuch outlawry may be frequently reverfed by writ of 
error, the proceedings therein being (as it is fit they 
fhould be) exceedingly nice and circumftantial; and if 
any fingle minute point be omitted or mifcondudted, 
the whole outlawry is illegal, and may be reverfed: 
upon which reverfal the party accufed is admitted to 
plead to, and defend himfelf againft, the indictment. 

Thus much for procefs to bring in the offender af¬ 
ter indidlment found; during which flage of the pro¬ 
fecution it is that writs of certiorari facias are ufually 
had, though they may be had at any time before trial, 
to certify and remove the indidlment, with all the pro¬ 
ceedings thereon, from any inferior court of criminal 
jurifdidtion into the court of king’s bench ; which is 
the fovereign ordinary court of juftice in caufes crimi¬ 
nal. And this is frequently done for one of thefe four 
purpofes; either, i. To confider and determine the 
validity of appeals or indidlments and the proceedings 
thereon; and to quafh or confirm them as there is 
caufe; or, z. Where it is furmifed that a partial or 
infufficient trial will probably be had in the court be¬ 
low, the indiflment is removed, in order to have the 
prifoner or defendant tried at the bar of the court of 
kine’s bench, or before the juftices of nijt prius: or, 
3. It is fo removed, in order to plead the king’s pardon 
there: or, 4. To iffue procefs of outlawry againft the 
offender, in thofe counties or places where the procefs 
of the inferior judges will not reach him. Such writ 
of certiorari, when iffued and delivered to the inferior 
court for removing any record or other proceeding, as 
well upon indictment as otherwife, fuperfedes the jurif- 
didlion of fuch inferior court, and makes all l'ubfequent 
proceedings therein entirely erroneous arid illegal; un 
lefs the court of king’s bench remands the record to 
the court below, to be there tried and determined. A 
Vol. XV. 


certiorari may be granted at the inftance of either Proecffi 
the profecutor or the defendant: the former as a mat- U 
ter of right, the latter as a matter of difcretion ; and 

therefore it is feldom granted to remove indidlments _*-1—1> 

from the juftices of gaol-delivery, or after iffue joined, 
or confeffion of the fadt in any of the courts below. 

At this ftage of profecution alfo it is, that indict¬ 
ments found by the grand jury againft a peer, mud, in 
confequence of a writ of certiorari, be certified and 
tranfmitted into the court of parliament, or into that 
of the lord high fteward of Great Britain; and that, 
in places of exclufive jurifdidtion, as the two univerll- 
ties, indidlments mult be delivered (upon challenge and 
claim of cognizance) to the courts therein eltablifhed 
by charter, and confirmed by adt of parliament, to be 
there refpedlively tried and determined. See Plea. 

Process, in cbemiftry, the whole courfe of an ex¬ 
periment or feries of operations, tending to produce 
fomething new. 

Process, in anatomy, denotes any protuberance or 
eminence in a bone. 

PROCESSION, a ceremony in the Romifh church, 
confifting of a formal march of the clergy and people, 
putting up prayers, 6cc. and in this manner vifiting 
fome church, &c. They have alfo proceftions of the 
hoft or facrament, See. See Host. 

PROCHEIN amy, in law, the perfon next akin 
to a child in non-age, and who, in that refpedt, is al¬ 
lowed to adt for him, and be his guardian, &c. if he 
hold land in foccage. 

To fue, an infant is not allowed to make an attpr- 
ney ; but the court will admit his next friend as plain¬ 
tiff, or his guardian as defendant. 

PROCKIA, in botany : A genus of the monogynia 
order, belonging to the polyandiia clafs of plants ; and in 
the natural method ranking with thofe of which the 
order is doubtful. The calyx is triphyllous, befides 
two leafets at the bafe. There is no corolla; die berry 
is quinqueangular, and polyfpermous. 

PROCLAMATION, a public notice given of any 
thing of which the magiftrate thinks proper to advertife 
die people. 

Proclamations are a branch of the king’s preroga¬ 
tive * ; and have then a binding force, when (as Sir * See Pre- 
Edward Coke obferves) they are grounded upon and rogative. 
enforce the laws of the realm. For, though the ma¬ 
king of laws is entirely the work of a di Hindi part, the 
legiflative branch of the fovereign power, yet the man¬ 
ner, time, and circumftances of putting thofe laws in 
execution, mull frequently be left to the difcretion of 
the executive magiftrate. And therefore his conftitu- 
tions or edidts, concerning thofe points which we call 
proclamations, are binding upon the fubjedt, where they 
do not either contradidl the old laws, or tend to efta- 
bliih new ones; but only enforce the execution of fuch 
laws as are already in being, in fuch manner as the 
king fhall judge neceffary. Thus the eftablifhed law 
is, that the king may prohibit any of his fubjedts from 
leaving the realm: a proclamation therefore forbidding 
this in general for three weeks, by laying an embargo 
upon all {hipping in time of war, will be equally bind¬ 
ing as an adt of parliament, becaufe founded upon a prior 
law. But a proclamation to lay an embargo in time 
of peace upon all veffels laden with wheat, (though in 
the time of a public fcarcity), being contrary to law, 
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and particularly to ftatute 22 Car, II. c. 13. the ad- treme to the vice of parfimony. By the Roman law, Product 

vifers of fuch a proclamation, and all perfons afting if a man by notorious prodigality was in danger of II 

under it, found it neceifary to be indemnified by a fpe- wafting his eftate, he was looked upon as non compos, * >r °g”°f' c - 
cial aft of parliament, 7 Geo. III.. c. 7. Aproclama- and committed to the care of curators, or tutors, by 
tion for difarming Papifts is alfo binding, being only the prxtor. And by the laws of Solon, fuch pro¬ 
in execution of what the legiflature has firft ordained : digals were branded with perpetual infamy, 

but a proclamation for allowing arms to Papifts, or for PRODUCT, in arithmetic and geometry, the fac- 

difarming any Proteftant fubjefts, will not bind; be- turn of two or more numbers, or lines, &c. into one 

caufe the firft would be to affume a difpenfing power, another: thus 5 x 4= ?o the produdt required, 
the latter a legiflative one ; to the veiling of either of PROEDRI, among the Athenians, were magiftrates, 
which in any Angle perfon the laws of England are ab- who had the firft feats at the public aifemblies, and 
folutely (hungers. Indeed, by die ftatute 31 Hen. VIII. whofe- office it was to propofe at each affembly the 
c. 8. it was enafted, that the king’s proclamations things to be deliberated upon and determined. Their 
fhould have the force of afts of parliament; a ftatute, office always ended with the meeting. Their number 
which was calculated to introduce the moft defpotic ty- was nine, fo long as the tribes were ten in number, 
ranny ; and which rauft have proved fatal to the liber- PROFANATION, the ailing difrefpeftfully to fa- 
ties of the kingdom, had it not been luckily repeal- cred things. 

ed in the minority of his fuccelfor, about five years PROFANE, a term ufed in oppofition to holy ; and 
after. By a late ail of parliament the king is empow- in general is applied to all perfons who have not tire facred 
ered to raife regiments of Roman Catholics, to ferve in charailer, 1 and to things which do not belong to the 
the prefent war. fervice of religion. 

PROCLUS, furnanred Diadocus, a Greek philo- PROFESSION means a calling, vocation, or known 
fopher and mathematician, was born in Lycia, and lived employment. In Knox’s Efifays, vol. ill, page 234, 
about the year 500. He was the difciple of Syrianus, we find an excellent paper on the choice of a profeffion, 
and had a great fhare in the friendlhip of the emperor which that elegant writer concludes thus : “ All the oc- 
Anaftafius. It is faid, that when Vitalian laidiiege cupations of life (fays he) are found to have their advan- 
to Conftantinople, Proclus burnt his fhips with large tages and difadvantages admirably adapted to preferve 
brazen fpeculums. This philofopher was a Pagan, and the juft equilibrium of happinefs. This we may confi- 
wrote againft the Chriftian religion. There are ftill ex- dently affert, that, whatever are the inconveniences of 
tant his Commentaries on fome of Plato’s books, and any of them, they are all preferable to a life of inadtion ; 
other of his works written in Greek. to that wretched liftleiTnefs, which is conftrained to pur- 

PROCONSUL, a Roman magiftrate, fent to go- fuepleafure asabufinefs, and by rendering it the objedl of 
vern a province with confular authority. fevere and unvaried attention, deftroys its very effence.” 

The proconfuls were appointed out of the body of Among the Romanifts profeffion denotes the entering 
the fenate; and ufually as the year of any one’s confu- into a religious order, whereby a perfon offers himfeif 
.late expired, he was fent proconful into fome province, to God by a , vow of inviolably obferving obedience. 

The proconfuls decided cafes of equity and juftice, chaflity, and poverty, 
either privately in their pretorium or palace, where they PROFESSOR, in the univerfities, a perfon who 
received petitions, heard complaints, granted writs un- teaches or reads public leftures in fome art or fcience 
der their feal, and the like ; or elfe publicly, in the com- from a chair for the purpofe. 

jnon hall, with the ufual formalities obferved in the PROFILE, in architedlure, the draught of a build- 
court of judicature at Rome. They had befides, by ing, fortification, &c. wherein are expreiied the feveral 
virtue of their edidts, the power of ordering all things heights, widths, and thickneffes, fuch as they would ap- 
relating to the tribunes, taxes, contributions, and pro- pear were the building cut down perpendicularly from 
vifions of corn and money, &c. Their office lafted the roof to the foundation. Whence the profile is alfo 
only a year. See Consul. called the feSion, fometimes orthographicalJcSion, and by 

PROCOPIUS, a famous Greek hiftorian, born in Vitruvius.alfo fciagraphy. 

Ctefaria, acquired great reputation by his works in the Profile, in this fenfe, amounts to the fame with eh va- 
reign of Juftinian, and was fecretary to Belifarius du- tion ; and ftands oppofed to a plan or Ichnograph >. 
ring all the wars carried on by that general in Perfia, Profile is alfo ufed for the contour Or cut-line of a 
Africa, and Italy. He at length became fenator, ob- figure, building, member of architedlure, or the like %. 
tained the title of illujlrious, and was made pretor of as a bafe, a cornice, &c. Hence profiling is fometimes 
Conftantinople. ufed for defigning, or defcribing the member with rule, 

PROCREATION, the begetting and bringing compafs, &c. 
forth young. See Generation and Semek. Profile, in fculpture and painting.— A head, a 

PROCTOR, a perfon commiffioned to manage an- portrait, &c. are faid to be in profile, when they are re- 
other perfon’s caufe in any court of the civil or eccle- prefented fidewife, or in alide-view; as, wheninapor- 
fiaftical law. _ trait there is but one fide of the face, one eye, one 

Proctor, in the Engliffi univerfities. See Uniter- cheek, See. fliown, and nothing of the other.—On al- 
sity. moft all medals, the faces are reprefented \n profile. 

PROCURATION, an adt or inftrument by which PROFLUVIUM, in medicine, denotes a flux, or 
a perfon is empowered to treat, tranfadl, receive, &c. liquid evacuation of any thing. 

in another perfon’s name. PROGNOSTIC, among phyficians, fignifies ajudge- 

PROCURATOR. See Proctor. ment concerning the event of a difeafe, as whether it 

PRODIGALITY, means extravagance, profufion, (hall end in life or death, be fliortor long, mild or ma- 
wafte, or exceffive liberality, and is. the oppofite ex- lignaot, &c. 

PROGRAMMA* 
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PROGRAMMA, anciently fignified a letter fealed PROGRESSION, in general, denotes a regular ad- 
with the king’s feal. vancing, or going forward, in the fame courfe and 

Programma is alfo an univerfity term for a billet or manner, 
advertifement, ported up or given into the hand, byway Progression, in mathematics, is either arithmetical 
of invitation to an oration, &c. containing the argu- or geometrical. Continued arithmetic proportion is, 
ment, or fo much as is neceflary for underftanding where the terms do increafe and decreafe by equal dif- 
thereof. ferences, and is called arithmeticprogrejfwn : 


Thus -h a +i> a + 2d ,’ a + f c -' ncrea f n slby the differ 
\a, a — d, a — 2d, a —3 d, &c. decreafing j 


In numbers 


f 2, 4, 6, 8, 10, &c. increafmg 
"|_io, 8, 6, 4, 2, &c. decreafing 


| by 


ence d. 


the difference 2. 


Geometric Progrejftott , or Continued Geometric Proportion, is when the terms do increafe or decreafe by equal 
ratios: thus, 


a, ar, arr, arrr, See. increafmg-j 


a 

r 




—, —, &c. decreafing 
rr rrr J 

2, 4, 8, 16, 

_ 64, 32, 16, 8 

Seethe article Fluxions, Geometry, and Series. 


from a continual 


1 


multiplication! , 
divirton r ■' 


i, 32, 64, increafmg! fromacont . nua][ j multiplication j 
, 4, 2, decreafing J tdivihon J 1 
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PROJECTILES. 


1 r T' 1 HIS is the name for that part of mechanical phi- 
Objeit of lofophy which treats of the motion of bodies any 

the fcience. j 10w . p ro j e( q e( j f ro m the furface of this earth, and influ- 
a enced by the action of terreftrial gravity. 

Effed of It is demonftrated in the phyfical part of aftronomy 
gravity on that a body fo projected muft deferibe a conic fedfton, 
projedted having t he centre of the earth in one focus ; and that it 
0 lcs ' will deferibe round that focus areas proportional to the 
times. And it follows from the principles of that fcience, 
that it the velocity of projedtion exceeds 36700 feet in 
a fecond, the body (ifnot refitted by the air) would de¬ 
feribe a hyperbola; if it be juft 36700, it would de¬ 
feribe a parabola; and if it be lefs than this, it would 
deferibe an ellipfis. If projedted diredtly upwards, in 
the firft cafe, it would never return, but proceed for 
ever; its velocity continually diminifhing, but never 
becoming lefs than an aftignable portion of the excefs 
of the initial velocity above 36700 feet in a fecond; in 
• the fecond cafe, it would never return, its velocity would 
diminifh without end, but never be extinguilhed. In 
the third cafe, it would proceed till its velocity was re¬ 
duced to an aflignable portion of the difference between 
36700 and its initial velocity ; and would then return, 
regaining its velocity by the fame degrees, and in the 
fame places, as it loft it. Thefe are neceflary confe- 
quences of a gravity diredted to the centre of the earth, 
and inverfely proportional to the fquare of the diftance. 
But in the greateft projedtions that we are able to 
make, the gravitations are fo nearly equal, and in direc¬ 
tions fo nearly parallel, that it would be ridiculous af- 
fedfation to pay any regard to the deviations from equa¬ 
lity and parallelifm. A bullet rifing a mile above the 
furface of the earth lofes only T5 ' T1! of its weight, and a 
horizontal range of 4 miles makes only 4 of deviation 
from parallelifm. 

Let us therefore aflame gravitation as equal and pa¬ 
rallel. The errors arifmg from this affumption are 
quite infenfible in all the ufes which can be made of 
this theory. 

The theory itfelf will ever be regarded with fome 
veneration and affedtion by the learned. It was the 
firft fruits of mathematical philofophy. Galileo was 
the firft who applied mathematical knowledge to the 


motions of free bodies, and this was the fubject on 
which he exercifed his fine genius. ^ 

■Gravity muft be confidered by us as a conftant or Conftantor 
uniform accelerating or retarding force, according as it tmiform. 
produces the defeent, or retards the afeent, of a body. 

A conftant or invariable accelerating force is one which 
produces an uniform acceleration; that is, which in 
equal times produces equal increments of velocity, and 
therefore produces increments of velocity proportional 
to the times in which they are produced. Forces are 
of themfelves imperceptible, and are feen only in their 
effedts; and they have no meafure hut the effedt, or 
what incafures the effedt; and every thing which we 
can difeover with regard to thofe meafures, we muft af¬ 
firm with regard to the things of which we affume them 
as the meafures. Therefore, 

The motion of a falling body, or of a body projedt- Confs- V 
ed diredtly downwards, is uniformly accelerated ; and quences of 
that of a body projected diredtly upwards is uniformly th ‘sfadl 
retarded; that is, the acquired velocities are as the 
times in which they are acquired by falling, and the ex- 
tinguifhed velocities are as the times in which they are 
extinguifhed. $ 

Cor. 1. If bodies fimply fall, not being projedted Corollaries 
downwards by any external force, the times of the falls drawn 
are proportional to the final velocities ; and the times from 
of afeents, which terminate by the adtion of gravity 
alone, are proportional to the initial velocities. 

2. The fpaces deferibed by a heavy body falling from 
reft are as the fquares of the acquired velocities; and 
the differences of thefe fpaces are as the differences of 
the fquares of the acquired velocities: and, on the 
other hand, the heights to which bodies projeded up¬ 
wards will rife, before their motions be extinguished, 
are as the fquares of the initial velocities. 

3. The fpaces deferibed by falling bodies are propor¬ 
tional to the fquares of the times from the beginning 
of the fall; and the fpaces deferibed by bodies projedted 
diredtly upwards are as the fquares of the times of the 
afeents. 

4. The fpace deferibed by a body falling fn in .reft 
is one half of the fpace which the body would have uni¬ 
formly deferibed in the fame time, with the velocity ac- 
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qulred by the fall.—And the height to which a body 
will rife, in oppofition to the aftion of gravity, is one 
half of the fpace which it would uniformly defcribe in 
the fame time with the initial velocity. 

In like manner the difference of the fpaces which a 
falling or rifing body defcribss in any equal fucceffive 
parts of its fall or rife, is one half of the fpace which it 
would uniformly defcribe in the fame time with the dif¬ 
ference of the initial and final velocities. 

This propofition will be more conveniently expreffed 
for our purpofe thus : 

A body moving uniformly during the time of any 
•fall with the velocity acquired thereby, will in that time 
defcribe a fpace double of that fall; and a body pro- 
jefted direftly upwards will rife to a height which is 
one half of the fpace which it would, uniformly continu¬ 
ed, defcribe in the time of its afcent with themitial velo¬ 
city of projection. 

Thefe theorems have been already demonftrated in a 
popular way, in the article Mechanics, feft. vi. $ 14, 15, 
16, &c. and in Gunnery. But we would recommend 
to our readers the 39th prop, of the firft book of New¬ 
ton’s Principia, as giving the mod general inveftigation 
of this fubjeft; equally eafy with thefe more loofe me¬ 
thods of demonftration, and infinitely fuperior to them, 
by being equally applicable to every variation of the 
accelerating force. See an excellent application of this 
propofition by Mr Robins, for defining the motion of a 
ball difcharged from a cannon, in the article Gunnery, 
n° 15. See another in Optics, n Q 127. for defining the 
6 motion of light in refraftion, &c. 

The force 5. It is a matter of obfervation and experience, that 
of gravity a heavy body falls 16 feet and an inch Englifh meafure 
bodies'' 1 *’ ' n a ^ econc ^ °f t ’ me 5 an d therefore acquires the velocity 
be'a'fcer- 11 3 2 feet 2 Inches per fecond. This cannot be afeer- 
taiued. tained direftly, with the precifion that is neceffary. A 
fecond is too fmall a portion of time to be exaftly mea- 
fured and compared with the fpace deferibed ; but it 
is done with the greateft accuracy by comparing the 
motion of a falling body with that of a pendulum. The 
time of a vibration is to the time of falling through 
half the length of the pendulum, as the circumference 
of a circle is to its diameter. The length of a pendu¬ 
lum can be afeertained with great precifion ; and it can 
be lengthened or fhortened till it makes juft 86,400 vi¬ 
brations in a day: and this is the way in which the 
fpace fallen through in a fecond has been accurately af¬ 
eertained. 

As all other forces are afeertained by the accelera¬ 
tions which they produce, they are conveniently meafu- 
red by comparing their accelerations with the accelera¬ 
tion of gravity. This therefore has been affumed by 
all the later and beft writers on mechanical philolophy, 
as the unit by which every other force is meafured. It 
gives us a perfectly diftinft notion of the force which 
retains the moon in its orbit, when we fay it is the 
3600th part of the weight of the moon at the furface 
of the earth. We mean by this, that if a bullet were 
here weighed by a fpring fteel-yard, and pulled it out 
to the mark 3600; it it were then taken to the di- 
ftance of the moon, it would pull it out only to the 
mark 1. And we make this affertion on the authority 
of our having obferved that a body at the diftance of the 
moon falls from that diftance part of 16 feet in a 
fecond. We do not, therefore, compare the forces, which 


are imperceptible things; we compare the accelerations, 
which are their indications, effefts, and meafures. ^ 

This has made philofopheis fo anxious to determine Twomodes 
with precifion the fall of heavy bodies, in order to have of deter- 
an exact value of the accelerating power of terreftrial mining the 
gravity. Now we mull here obferve, that this meafure of ,!’ ea " 
may be taken in two ways: we may take the fpace ^ ° leK 
through which tire heavy body falls in a fecond; or we 
may take the velocity which it acquires in confequence 
of gravity having afted on it during a fecond. The 
iaft is the proper meafure ; for the laft is the immediate 
effedt on the body. The adtion of gravity has changed 
the ftate of the body—in what Way ? by giving it a de¬ 
termination to motion downward : this both points out 
the kind and the degree or intenfity of the force of 
gravity. The fpace deferibed in a fecond by falling, 
is not an invariable meafure; for, in the fucceffive fe- 
conds, the body falls through 16, 48, 80, 112, &c. 
feet, but the changes of the body’s ftate in each fecond 
is the fame. A t the beginning it had no determination 
to move with any appreciable velocity; at the end of 
the firiV fecond it had a determination by which it 
would have gone on for ever (had no fubfequent force 
afted on it) at the rate of 32 feel per fecond. At the 
end of the fecond fecond, it had a determination by 
which it would have moved for ever, at the rate of 64 
feet per fecond. At the end of the third fecond, it 
had a determination by which it would have moved 
for ever, at the rate of 96 feet per fecond, &c. &c. 

The difference of thefe determinations is a determination 
to the rate of 32 feet per fecond. This is therefore 
conftant, and the indication and proper meafure of the 
conftant or invariable force of gravity. The fpace fal¬ 
len through in the firft fecond is of ufe only as it is 
one half of the meafure of this determination ; and as 
halves have the proportion of their wholes, different ac¬ 
celerating forces may be fafely affirmed to be in the pro¬ 
portion of the fpaces through which they uniformly im- g 
pel bodies in the fame time. But we fhould always re- Miftakesof 
collect, that this is but one half of the ti ue meafure of mathema- 
the accelerating force. Mathematicians of the firft rank tic . ians 
have' committed great miftakes by not attending to this; * h ! s fub * 
and it is neceffary to notice it juft now, becaufe cafes will J ‘ 5 
occur in the profecution of this fubjeft, where we fhall be 
very apt to confound our reafonings by a confufion in the 
ufe of thofe meafures. Thofe mathematicians who are 
accuftomed to die geometrical conlideration of curviline- 
al motions, are generally difpofed to take the a&ual de- 
JleBion from the tangent as the meafure of the deflefting 
force ; while thofe who treat the fame fubjeft algebraical¬ 
ly, by the affiftance of fluxions, take the change of’velocity, 
which is meafured by twice the defleftion. The re a fen 
is this: when a body paffes through the point B of a 
curve ABC, fig. 1. if the deflefting force were to ceafe 
at that inftant, the body would defcribe the tangent Plate 
BD in the fame time in which it defciibes the arch CCCXVB. 
BC of the curve, and DC is the defleftion, and is 
therefore taken for the meafure of the deflefting force. 

But the algebraift is accuftomed to confider the curve 
by means of an equation between the abfeiff® Ha, 

H b, Hr, and their refpeftive ordinates A a, B b, C c ; 
and he meafures the defleftionsby the changes made on 
the increments of the ordinates. Thus the increment of 
the ordinate A a , while the body deferibes the arch AB 
of the curve, is EG. If the deflefting force were to 
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ceafe when the body is at B, the next increment would 
have been equal to BG, that is, it would have been EF; 
but, in confequenceofthe deflexion, it is only CF: there¬ 
fore he takes EC for the meafure of the deflection, and of 
the deflecting force. Now EC is ultimately twice DC j 
and thus the meafure of the algebraift (derived folely 
from the nature of the differential method, and without 
any regard tophyfical confiderations) happens to coin- 
p cide with the true phyfical meafure. There is therefore 
Particular- great danger of mixing thefe meafures. Of this we can- 
ly of Leib- no t give a more remarkable inftance than Leibnitz’s at- 
Ultz * tempt to demonftrate the elliptical motion of the planets 
in the Leipfic ACts, 1689. He firft confiders the fub- 
jeCt mechanically, and takes the deflection or DC for 
the meafure of the deflecting force. Fie then intro¬ 
duces his differential calculus, where he takes the dif¬ 
ference of the increments for the meafure; and thus 
brings himfelf into a confufion, which luckily compen- 
fates for the falfe reafoning in the preceding part of 
his paper, and gives his refult the appearance of a 
demonftration of Newton’s great difcovery, while, in 
faCt, it is a confufed jumble of aflumptions, felf-con- 
tradiCtory, and inconfiftent with the very laws of me¬ 
chanics which are ufed by him in the irveftigation. 
Seventeen years after this, in 1706, having been cri- 
ticifed for his bad reafoning, or rather accufed of an 
envious and unfuccefsful attempt to appropriate New¬ 
ton’s inventions to himfelf, he gives a correction of his 
paralogifm, which he calls a correction of lahguage. 
But he either had not obferved where the paralogifm 
lay, or would not let himfelf down by acknowledging 
a miftake in what he wifhed the world to think his own 
calculus (fluxions) ; he applied the correction where no 
fault had been committed, for he had meafured both 
the centrifugal force and the felicitation of gravity in the 
fame way, but had applied the fluxionary expreflion to 
the laft and not to the firft, and, by fe doing, he com¬ 
pletely deftroyed all coincidence between his refult and 
the planetary motions. Wc mention this inftance, not 
only as a caution to our mathematical read-rs, but alfe 
as a very curious literary anecdote. This diflertation of 
Leibnitz is one of the moft obfeure of his obfeure writ¬ 
ings, but deferves the attention of an intelligent and 
curious reader, and cannot fail of making an indelible 
impreffion on his mind, with relation to the -modefty, 
candour, and probity of the author. It is preceded 
by a diflertation on the fubjeCl which we are now 
entering upon, the motion of projectiles in a refilling 
medium. Newton’s Principia had been publilhed a few 
years before, and had been reviewed, in a manner fhame- 
fully flight, in the Leipfic ACts. Both thefe fubjeCls 
make the capital articles of that immortal work. Mr 
Leibnitz publilhed thefe diflertations, without (fays he) 
having feen Newton’s book, in order to (how the world 
that he had, feme years before, difeovered the feme 
theorems. Mr Nicholas Fatio carried a copy of the 
Principia from the author to Hanover in 1686, where 
he expected to find Mr Leibnitz ; he was then abfent, 
but Fatio faw him often before his return to France in 
1687, and does not fay that the book was not given him. 
Read along with thefe diflertations Dr Keill’s letter to 
John Bernoulli and others, publilhed in the Journal Lite- 
raire de la Hayes 1714, and to John Bernoulli in 1719. 

Newton has been accufed of a fimilar overfight by 
John Bernoulli, (who indeed calls it a miftake in prin¬ 


ciple) in his Propofition X. Book 2, on the very fub- 10 
jeCt we are now confidering. But Dr Keill has ftiown Ntwtonac- 
it to be only an overfight, in drawing the tangent on 
the wrong fide of the ordinate. For in this very pro- by'], 
pofition Newton exhibits, in the ftriCleft and moft beau- iiernoulli, 
tiful manner, the diifeience between the geometrical 
and algebraical manner of confidering the fubjeCl; and 
exprefsly warns the reader, that bis algebraical fymbol 
exprefles the defleClion only, and not the variation of ir 
the increment of the ordinate. It is therefore in the But falfdjr. 
laft degree improbable that he would make this mif¬ 
take. He moft exprefsly does not; ar.d as to the real 
miftake, which he corrected in the fecond edition, the 
writer of this article has in his pofleffion a manufeript 
copy of notes and illuftrations on the whole Principia, 
written in 1693 by Dr David Gregory, Savilian profeflor 
of aftronomy at Oxford, at the defire of Mr Newton, 
as preparatory for a new edition, where he has rectified 
this and feveral other miftakes in that work, and fays 
that Mr Newton had feen and approved of the amend¬ 
ments. We mention thefe particulars, becaufe Mr 1 z 
Bernoulli publifhed an elegant diflertation on this Infuneritjr 
fubjeCl in the Leipfic ACts in 1713; in which he noufifevith 
charges Newton (though with many proteftations of r£ fp e & to 
admiration and refpeCt) with this miftake in principle ; Newton, 
and fays, that he communicated his correction to Mr 
Newton by his nephew Nicholas Bernoulli, that it 
might be corrected in the new edition,-which he heard 
was in the prefs. And he afterwards adds, that it ap¬ 
pears by feme fheets being cancelled, and new ones fub- 
ftituted in this part of the work, that the miftake would 
have continued, had he not corrected it. We would 
defire our readers to confult this diflertation, which is 
extremely elegant, and will be of fervice to us in th ; s 
article; and let them compare the civil things which is 
here faid of the vir incomparabilis, the orani laude major, 
the fummus Newtonus , with what the fame author, in 
the fame year, in the Leipfic ACts, but under a bor¬ 
rowed name, fays of him. Our readers will have 
no hefitation in aferibing this letter to this author. 

For, after praifing John Bernoulli as fummus geometra, 
tiatus ad fummorum geometrarum ptiralogifmos corrigendos , 
fummi candoris 1it et modejlia, he betrays himfelf by an 
unguarded warmth, when defending J. B.’s demonftra¬ 
tion of the inverfe problem of centripetal forces, by 
calling it MEAM demonjlrationem. 

Let our readers now confider the fcope and inten¬ 
tion of this diflertation on projectiles, and judge whether 
the author’s aim was to inftruCt the world, or to acquire 
feme, by correcting Newton. The diflertation does 
not contain one theorem, one corollary, nor one ftep of 
argument, which is not to be found in Newton’s firft 
edition ; nor has he gone farther than FJewton’s fingle 
propofition the Xtb. To us it appears an exaCt com- 
panii n to his propofition on centripetal forces, which he 
boafts of having firft demonftrated, although it is in 
every ftep a tranfeript of the .pzd of the ill Book of 
Newton’s Principia, the geometrical language of New¬ 
ton being changed into algebraic, as he has in the pre- 
fent cafe changed Newton’s algebraic analyfis into a 
very elegant geometrical one. 

We hope to be forgiven for this long digreffion. It 
is a very curious piece of literary hiftory, and fhows 
the combination which envy and want of honour¬ 
able principle had formed againft the reputation of our 
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illuflrious countryman ; and we think it'ourduty to em¬ 
brace any opportunity of doing it juftice.—To return 
to our fubjedt : 

The accurate meafure of the accelerative power of 
f gravity, is the fall i 6 t T feet, if we meafure it by the 
fpace, or the velocity of 32^ feet per fecond, if we take 
rativepow- t j le y e l oc jty, It will greatly facilitate calculation, and 
er ° gravi fufficiently exadt for all our purpofes, if we take 

16 and 32, fuppofing that a body falls 16 feet in a fe¬ 
cond, and acquires the velocity of 32 feet per fecond, 


13 

Accurate 
meafure 
the accde 


y of falling from this height. Then find the time k of 
falling through the height 296+ *, and the velocity v 
acquired by this fall. The time of defcribing the 296 
feet will be ss— y, and v is the velocity required. 

; From fuch examples, it is eafy to fee the way of an- 
fwering every queftion of the kind. jg 

Writers on the higher parts of mechanics always Morcgene- 
cqmpute the adlions of other accelerating and retarding ral formii- 
forces by comparing them with the acceleration of*®’ 
gravity, and in order to render their expreffions more 


Then, becaufe the heights are as the fquares of the, general, ufe a fymbol, fuch as g for gravity, leaving the 


T 4 

Genera! 

formula: 

deduced. 


times, and as the fquares of the acquired velocities, a 
body will fall one foot in one fourth of a fecond, and will 
acquire the velocity of eight feet per fecond. Now let 
b exprefs the height in feet, and call it the producing 
height ; v the velocity in feet per fecond, and call it 
the produced velocity, ihe velocity due; and t the 
time in feconds.—We fhall have the following formulae, 
which are of eafy recolledtion, and will ferve, without 
tables, to anfwer all the queftions relative to projectiles. 


II. 


= 8 y^, = 

if h 


8 X 4 *>= 3 2 * 


III. Jh- 


IV. h = 


1 5 

Examples 
of their ufe rPf l 
in falling ’ 

bodies. 


4 

v 

8~ 
v 1 

64 


32 

= 4 * 

= 1 6 t % 


To give 


1. 


To 


Here h 


fome examples of their ufe, let it be requi- 

256 feet. 
An- 


the 


time of falling through 
16 

256, x/256 = 16, and 


= 4 * 


16 

In bodies 
projected 
upwards* 


fwer 4". 

2. To find the velocity acquired by falling four fe¬ 
conds. # = 4.32 X 4 = 128 feet per fecond. 

3. To find the velocity acquired by falling 625 feet. 
h — 625 . if h — 25 . 8 tfh =r 2000 feet per fecond. 

4. To find the height to which a body will rife 
when projedted with the velocity of 56 feet per fecond, 
or the height through which a body mull fall to acquire 
this velocity. 

56 

v — 56 . "g" = 7, = */h . 7* = b,=z 49 feet. 

,, , H36 

56- = 3136 - 


or 
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Anidiredt- 
ly down¬ 
wards. 


64 


= 49 feet. 


reader to convert it into numbers. Agreeably to this 
view, the general formulae will Hand thus : 

I. v= if 2 g h, i-e. tfllfg/fh, — g t. 


II. t = 


g 

VI 


= /ii, _ M 

2g v 2 s v 4 i 


mi. h =_- 


V 

V' 2g 


2g 


In all thefe equations, gravity, or its accelerating 
power, is eilimated, as it ought to be, by the change 
of velocity which it generates in a particle of matter in 
an unit of time. But many mathematicians, in their 
invefligations of curvilinea-l and other varied motions, 
meafure it by the deflediion which it produces in this 
time from the’ tangent of the curve, or by- the incre¬ 
ment by which the fpace deferibed in an unit of time 
exceeds the fpace deferibed in the preceding unit. This 
is but one half of the increment which gravity would 
have produced, had the body moved through the whole 
moment with the acquired addition of velocity. In this 
fenfe of the fymbol g, the equations Hand thus: 

I. 

II. 

2g 


V — 2 


t = 


v7b], = 2 gt 


IV. h z= —> — 


g l '' 


5. Suppofe a body projedted diredtly downwards 
with the velocity of 10 feet per fecond ; what will 
be its velocity after four feconds? In four feconds it 
will have acquired, by the a diion of gravity, the velo¬ 
city of 4 x 32, or 128 feet, and therefore its whole ve¬ 
locity will be 138 feet per fecond. 

6. To find how far it will have moved, compound its 
motion of projeftion, which will be 40 feet in four fe¬ 
conds, with the motion which gravity alone would have 
given it in that time, which is 256 feet; and the whole 
motion will be 296 feet. 

7. Suppofe the body projedted as already mentioned, 
and that it is required to determine the time it will take 
to go 296 feet downwards, and the velocity it will have 
acquired. 

Find the height x, through which it mull fall to ac¬ 
quire the velocity of projection, 10 feet, and the time 


, and >Jh = —— 

4 g 0 v Wg 

It is alfo very ufual to confider the accelerating force 
of gravity as the unit of comparifon. This renders the 
expreffions much more fimple. In this way, v exprefles 
not the velocity, but the height necelfary for acquiring 
it, and the velocity itfelf is expreffed by if v. To re¬ 
duce fuch an expreffion of a velocity to numbers, we 
muft multiply it by /f2g, or by 2\fg, according as 
we make^ to be the generated velocity, or the fpace 
fallen through in the. unit of time. 

This will i'uffice for the perpendicular afeents or de- Boc^ics , 
feents of heavy bodies, and we proceed to confider their projected 
motions when projected obliquely. The circumftance obliquely, 
which renders this an interefting fubjeft, is, th.it the 
flight of cannon lhot and fliells are inftances of fuch 
motion, and the art of gunnery muff in a great mea¬ 
fure depend on this dodtrine. 

Let a body B (fig. 2.), be projedted in any direc¬ 
tion BC, not perpendicular to the horizon, and with 
any velocity. Let AB be the height producing this 
velocity ; that is, let the velocity be that which a heavy 
body would acquire by falling freely through AB. It 
is required to determine the path of the body, and all 
the circumftances of its motion in this path ? 

1. It is evident, that by the continual adtion of gra¬ 
vity, 
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vity, the body will ; be continually deflected from the 
line BG, and will defence a curve line BVG, concave 
ao towards the earth. 

Defcribes 2. This curve line is a parabola, of which the vertical 

a parabola. u ne ABE is a diameter, 3 the vertex of this dia¬ 
meter, and BC a tangent in B., t 

Through any two points V, G of the curve draw 
VC, GH parallel to AB, meeting BC in C and H, 
and draw VE, GK parallel to BC, meeting AB in E, 
K„ It follows, from the compofition of motions, that 
the body would arrive St the points V, G of the curve 
in the fame time that it would- have uniformly deferibed 
BC, BH, with the velocity of projection; or that jt 
would have fallen through BE, BK, with a motion uni¬ 
formly accelerated by gravity; therefore the‘times of 
deferibing BC, BH, uniformly, are the fame with the 
times of falling through BE, BK. But, becaufe the 
motion along BH is uniform, BC is to BH as the time 
of deferibing BC to the time of deferibing BH, which 
we may exprefs thus, BC : BH=T, BC : T, BH, — 
T, BE : T, BK. But, becaufe the motion along BK 
is uniformly accelerated, we have BE : BK = T*, 
BE : T*, BK, =s BC* : BH*, = EV* : KG*; 
therefore the curve BVG is fuch, that the abfeiff® BE, 
B 1 C are as the fquares of the correfponding ordinates 
EV, KG ; that is, the curve BVG is a parabola, and 
BC, parallel to the ordinates, is a r tangent in the 
point B. 1 

3. If through the point A there be drawn the ho¬ 

rizontal line AD d, it is the directrix of the, para¬ 
bola. . :■ :r <$ ' .! ' . 3 

Let BE be taken equal to AB. The time of falling 
through BE is equal to the time of falling through 
AB ; But BC is deferibed with the velocity acquired by 
falling through AB : and therefore by n° 4. of per, 
pendicular defeents, BC is double of AB,, and EV is 
double of .BE; ; therefore EV* = 4 BE*, 4 BE X. 
AB, t; BE X 4AB; and 4 AB is the parameter or 
latus reflum of the parabola BVG, and AB being one- 
fourth of the parameter, AD is the directrix. 

4. The times of deferibing the different-arches.BV,. 

VG of the parabola are as the- portions BC, BH of 
the tangent, or as the portions AD, A d of the direc¬ 
trix, intercepted by the fame vertical lines AB, CV, 
HG; for the times of deferibing BV, BVG are the 
fame with thofe of, deferibing the correfponding parts 
BC, BH of the tangent, and are proportional to thefe 
parts, becaufe tire motion along BH is uniform; and, 
BC, ;BH are proportipnal to AD, Ad. , 

'' Therefore the motion eftimated horizontally is uni¬ 
form- A •■■■■; 

The velocity in any point G of the curve is the. 
fame with that which a heavy body would acquire by 
falling from the directrix along d G. Draw the tangent 
GT, cutting the vertical AB in T; take the. points a, 
/, equidiftant from A and d, and extremely near them, 
and draw the verticals ah, fg; let.the points a,f, con¬ 
tinually approach A and d, and ultimately coincide, 
with them. It is evident that B b will ultimately be to 
g G, in the ratio of the velocity at B to the velocity at. 
G; for the portions of the tangent ultimately coincide 
with the portions of the curve,, and are deferibed ia 
equal times; but B b is togG as BH to, TGthere¬ 
fore the velocity at B is to that at G as BH to TG., 
B«4. by the. properties of the parabola, BH* is to. 

' lb '! 


TG* ns AB-tp t d G; and AB is to- d G as- the fquare 
of the velocity acquired by falling through AB to the 
fquare of the velocity .acquired by falling through ffG;. 
and the velocity in BH, or in the point B of the para¬ 
bola, is the velocity acquired by falling along AB; 
therefore the velocity in. TG, 'or in the point G of 
the parabola, is the velocity-acquired by falling along 
d G. 

Thefe few fimple propofitions contain all the theory Thepara- 
of the motion of projectiles in vacuo, or independent bolic theo- 
on the refiftance of the air ; and being a very eafy and ry ingeni- 
neat piece of mathematical philofopby, and connected” 11 *’ l> “ t 
with very interefting practice, and a very refpectable m ' 

profeffion, they have been much commented, on, and P 
have furniflied matter for many fplendid volumes.. But 
the air’sjpfiftance occafions fuch a prodigious diminu¬ 
tion of motion in the great velocities of military pro¬ 
jectiles, that tins parabolic theory, as it is called, is 
hardly of any ufe. A mufket-ball, difqharged with the- 
ordinary allotment of powder, iffues from the piece 
with the velocity of 1670 feet per fecond this velo¬ 
city would be acquired by falling from the height of 
eight miles. If the piece be-elevated to an angle of 
45 the parabola ffiould be of fuch extent that it would 
reach 16 miles on the horizontal plain j. whereas it 
does not reach much above half a mile. Similar de¬ 
ficiencies are obferved in the ranges Gf cannon fhot. 

We do not propofe, therefore, to dwell much on this A (hurt 
theory, and fhall only give fuch a lynoptical view of it view of it, 

(hall make our, readers underftand the more-general 
circumftances of the theory, and be mailers of the lan¬ 
guage of the art. r 

Let OB (fig. 3.) be a vertical line. About the Plate 
centres A and B, with the diftance AB, deferibe the ccccxvw, 
femicircles ODB, AHK, and with the axis AB, and 
femiaxis GE, equal to AB, delcribe the femi-ellipfe- 
AEB: with tfie focus B, vertex^A, diameter AB, 
and tangent ADj‘ parallel to the horizon,, deferibe the- 
parabola APS. ■ ■ < a- 

Let a body be projected, from B, in any directioni 
BG, rwilh the velocity acquired by falling through AB.. 

By what has already been demonllrated, it will deferibe 
a parabola BVPM. Then, 

1..ADI, parallel to the horizon is the directrix of' 
every parabola which can he deferibed by a body pro¬ 
jected From B with this velocity. This, is evident. 

2. The femicircle AHK is the locus of all the foci 
of thefe parabolas: For the diftance BH of a point B, 
of any parabola from the directrix AD is equal to its 
diftance BF from the focus F of that parabola; 'there¬ 
fore the foci pf all the parabolas which pafs through 
B, and have AD for their directrix, muft be in the cir¬ 
cumference of the circle which has AB for its radius* 
and B for its centre, 

. -3. If-the line of direction BC cut the upper ferni- 
circle in C, and the vertical line CF be drawn, cutting- 
the lower femicircle in F, F is -the focus of the. para¬ 
bola BVPM, deferibed by the body which is projected 
in the direction BC, with the velocity acquired by fall¬ 
ing through BA : for drawing AC, BF, it is- evident 
that ACFB is a rhombus, and that the angle ABF is; 
bifected by BC, and therefore the focus lies in the line 
BF; but it alfo lies -in the- circumference. AFK, and! 
therefore in F, . 4 w . 

It C is. in the upper quadrant of ODB, F is in the; 

.. “ - uppers- 
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upper quadrant of AFK; and if C be in the lower M, F/ is perpendicular to BM, and C c to At, and 
quadrant of ODB (as when BC is the line of direction) the arches Ct, ct are equal; and therefore the angles 
then the focus of the correfponding parabola B v M is CB t, c B t are equal. 

in the lower quadrant of AHIC, as at f. Thus we have given a general view of the fubjeCt, 

4. The ellipfis AEB is the locus of the vertex of which (hows the connection and dependence of every 
all the parabolas, and die vertex V of an)' one of them circumftance which can influence the refult; for itisevi- 
BVPM is in the interfeCtion of this ellipfis with the dent that to every velocity of projection there belongs 
vertical CF: for let this vertical cut the horizontal a fet of parabolas, wdth their directions and ranges; 
lines AD, GE, BN, in 0, x, N. Then it is plain that and every change of velocity has a line AB correfpond- 
N x is half of N 0, and x V is half of C 0 ; therefore NV ing to it, to which all the others are proportional. As 
is half of NC, and V is the vertex of the axis. the height neceffary for acquiring any velocity increa- 

If the focus is in the upper or lower quadrant of the fes or diminifhes in the duplicate proportion of that 
circle AHK, the vertex is in the upper or the lower velocity, it is evident that all the ranges with given ele- 
quadrant of the elfpfe AEG. vations will vary in the fame proportion, a double ve- 

y. If BFP be drawn through the focus of any one locity giving a quadruple range, a triple velocity giving 
of the parabolas, fuch as BVM, cutting the parabola a noncuple range, &c. And, on the other hand, when 
APS in P, the parabola BVM touches the parabola the ranges are determined beforehand (which is the 
APS in P: for drawing P «f * parallel to AB, cutting ufual cafe), the velocities are in the fubduplicate pro- 
the direClrix O * of the parabola APS in *, and the portion of the ranges. A quadruple range will require 
directrix AL of the parabola BVM in </, then PB=Px ; a double velocity, &c. 

but BF=BA, =AO, therefore P/=:PF, and ^ 

the point P is in the parabola BVM. All'o the tan- On the principles now edabliflied is founded the or- Experience 
gen ts to both parabolas in P coincide, for they bifeCl dinary theory of gunnery, furnifhing rules which are to principally 
the angle «. PB ; therefore the two parabolas having a direct the art of throwing (hot and (hells, fo as to hit the directs h** 
common tangent, touch eacli other in P. mark with a determined velocity. pradical 

Cor. All the parabolas which can be deferibed by But we muft obferve, that this theory is of little fer- & unner ' 
a body projected from B, with the velocity acquired vice for directing us in the practice of cannonading, 
by falling through AB, will touch the concavity of the Here it is necefiary to come as near as we can to the; 
parabola APS, and he wholly within it. objeCt aimed at, and the hurry of fervice allows no time 

6. P is the moft didant point of the line BP which for geometrical methods of pointing the piece after 

can be hit by a body projected from B with the velocity each difeharge. The gunner either points the cannon 
acquired by falling through AB. For if the direction direCtly to the objeCt, when within 200 or 500 yards 
is more elevated than BC, the focus of the parabola de- of it, in which cafe he is faid to fhoot point blank 
feribed by the body will lie between F and A, and the (pointer au llanc, i. e. at the white mark in the middle 
parabola will touch APS in fome point between P and of the gunners target); or, if at a greater diltance, he 
A; and being wholly within the parabola APS, it eftimates to- the bed of his judgment the defleClion cor- 
mud cut the line BP in fome point within P. The refponding to his didance, and points the cannon ac- 
fame thing may be fhown when the direction is lefs cordingly. In this he is aided by the greater thicknefs 
elevated than BC. at the breech of a piece of ordnance. Or, ladly, when 

7. The parabola APS is the locus of the greated the intention is not to batter, but to rake along a line 

ranges on any planes BP, BS, &c. and no point lying occupied by the enemy, the cannon is elevated at a 
Without this parabola can be druck. confiderable angle, and the ihot difeharged with afmall 

8. The greated range on any plane BP is produced force, fo that it drops into the enemy’s pod, and bounds 
when the line of direction BC bifeCts the angle OBP along the line. In all thefe fervices the gunner is di- 
formed by that plane with the vertical: for the para- reCted entirely by trial, and we cannot fay that this pa- 
bola deferibed by the body in this cafe touches APS in rabolic theory can do him any fervice. 

P, and its focus is in the line BP, and therefore the The principal ufe of it is to direct the bombardier in 
tangent BC bifeCts the angle OBP. throwing (hells. With thefe it is propofe i to break 

Cor. The greated range on a horizontal plane is down or fet fire to buildings, to break through the 
made with an elevation of 45°. vaulted roofs of magazines, or to intimidate and kill 

9. A point M in any plane BS, lying between B and troops by burding among them. Thefe objects are al- 
S, may be druck with two directions, BC and B c; ways under cover of the enemy’s works, and cannot be 
and thefe directions are equididant from the direction touched by a direCt (hot. The bombs and carcafes are 
B t, which gives the grc^tiA raftge on that plane : for therefore thrown upwards, fo as to get over the defences 
if about the centre M, with the didance ML from the aud produce their effeCt. 

direCtrix AL, we deferibe a circle LF/, it will cut the Thefe (hells aTe of very great weight, frequently ex¬ 
circle AHK in two points F and/, which are evident- ceeding 200 lbs. The mortars from which they are 
ly the foci of two parabolas BVM, BrM, having the difeharged mud therefore be very ftrong, that they may 
direCtrix AL and diameter ABIC. The interfeClicrh redd the explofion of gunpowder which is neceflary for 
of the circle ODB, with the verticals FC, f c, deter- throwing fuch a mafs of matter to a didance ; they are 
mine the directions BC, Be of the tangents. Draw confequently unwieldy, and it is found mod convenient 
A t parallel to BS, and join/B, C c, F f; then OB/ to make them almod afolidand immoveable lump. Very 
— i OBS, and B / is the direction which gives the little change can be made in their elevation, and there- 
greated range on- the plane BS : but becaule F/is a fore their ranges are regulated by the velocities given to 
chord of the circles delcribed round the centres B and the (hell. Thefe again are produced by the quantities 
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of powder in the charge t and experience (confirming city, difiance, pofition, elevation, and time, may b 
the beft theoretical notions that we can form of the eluded in the following propofitions. 
fubjedt) has taught us, that the ranges are nearly pro- I. Let a ihell be projedted from A, with the velocity 
portional to the quantities of powder employed, only acquired by falling through CA, with the intention ot ^ ^ 

not increafing quite fo fail. This method is much ea- hitting the mark B fituated in the given line AB. ^ 
fierthan by differences of elevation ; for we can feledt Make ZA=4AC, and draw BD perpendicular to ftar.ee, &c. 
the elevation which gives the greateft range on the the horizon. Defcribe on ZA an arch of a circle 
given plane, and then we are certain that we are em- ZDA, containing an angle equal to DBA, and draw 
ploying the fmalleft quantity of powder with which the AD to the interfedtion of this circle with DB ; then 
fervice can be performed : and we have another advan- will a body projedted from A, in the diredtion AD, 
tage, that the deviations which unavoidable caufes pro- with the velocity acquired by falling through CA, hit 
duce in the real diredtions of the bomb will then pro- the mark B. 
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duce the fmallefi poflible deviation from the intended 
range. This is the cafe in moil mathematical maxima. 

In military projedtiles the velocity is produced by 
the explofion of a quantity of gunpowder ; but in our 
theory it is conceived as produced by a fall from a cer¬ 
tain height, by the proportions of which we can accu- 
rately determine its quantity. Thus a velocity of 1600 
^ ' feet per fecond is produced by a fall from the height of 

40,00c feet or 1333 yards. 

The height CA (fig. 4.) for producing the velocity 
of projedtion is called, in the language of gunnery, the 
impetus. We fhall exprefs it by the fymbol A 

The diftance AB to which the fhell goes on any 
plane AB, is called the amplitude or the range r. 

The angle DBA, made by the vertical line and the 
plane AB, may be called the angle of position of that 
plane,/>. 

The angle DAB, made by the axis or diredtion of 
the piece, and the diredfion of the objedt, may be call¬ 
ed the angle of elevation of the piece above the 
plane AB, e. 

The angle ZAD, made by the vertical line, and the 
diredtion of the piece, may be called the zenith dif¬ 
tance, z. 

The relations between all the circumftances of velo- 


For, produce CA downwards, and draw BF parallel 
to AD, and draw ZD. It is evident from the con- 
ftrudtion that AB touches the circle in B, and that the 
angles ADZ, DBA, are equal, as alfo the angles 
AZD, DAB ; therefore the triangles ZAD, ADB 
are fimilar. 

Therefore BD : DA = DA : AZ, 

And DA 1 = BD x AZ ; 

Therefore BF* = AFX AZ, = AFX4 AC. 

Therefore a parabola, of which AF is a diameter, and 
AZ its parameter, will pafs through B, and this pa* 
rabola will be the path of the fhell projedted as already 
mentioned. 

Remark. When BD cuts this circle, it cuts it in 
two points D, d; and there are two diredtions which 
will folve the problem. If B D' only touches the cir¬ 
cle in D’, there is but one diredtion, and AB' is the 
greateft poflible range with this veloeicity. If the verti¬ 
cal line through B does not meet the circle, the problem 
is impoflible, the velocity being too fmall. When B’D' 
touches the circle, the two diredtions AD’ and A d! 
coalefce into one diredtion, producing the greateft range, 
and bifedting the angle ZAB ; and the other two direc¬ 
tions AD, Ad, producing the fame range AB, are equi- 
diftantjfrom AD 1 , agreeably to the general propofition. 


It is evident that AZ : AD = S, ADZ : S, AZD, =S, DBA : S, DAB, = S,p : S, e 
And AD : DBrS, DBA : S, DAB, = S,f>:S,r 

And DB : AB = S, DAB : S, ADB, = S, e ; S, » 

Therefore AZ : AB ~ S 2 ,^ X S*, e : S J , «xS,z;c: S% p : S, e X S, z 
Or 4 h: r zz S% p : S, e X S, z, and 4 ^ X S, e X S, z — rX S z ,p 


Hence we obtains the relations wanted. 

rx S*,p , 4ixS f xS,z 


Thus h — 


4S,<?xS,2i 

rX S l p 


, and r =- 
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And S, z = _— 

, \b X S, e 


and S, e — 


S V 

r X S z ,p, 


4 h X S,z 

The only other circumftance in which we are intereft- 
ed is the time of the flight. A knowledge of this is 
neceffary for the bombardier, that he may cut the fuzes 
of his fhells to fuch lengths as that they may burft at 
the very inftant of their hitting the mark. 

Now AB : DB = Sin, ADB : Sin, DAB, =: S, z : 

S, e, and DB = . But the time of the flight is 

the fame with the time of falling through DB, and 16 


feet: DB = 1":Hence t" 1 


— r x S, e 

i6S,rj 


, and we have 


the following eafy rule. 

From the fum of the logarithms of the range, and of 
the fine of elevation, fubtradt the fum of the logarithms 
of 16, and of the fine of the zenith diftance, half the 
remainder is the logarithm of the time in feconds. 

Vol. XV. 


This becomes ftill eafier in pradlice; for the mortar 
fhould be fo elevated that the range is a maximum; in 
which cafe AB=DB, and then half the difference of 
the logarithms of AB and of 16 is the logarithm of the 
time in feconds. ij 

Such are the dedudtion from the general propofitions The theory 
which conftitute the ordinary theory of gunnery. It of ? unne ^ 
remains to compare them with experiment. with expe- 

In fuch experiments as can be performed with great rimentf 
accuracy in a chamber, the coincidence is as great as 
canbewifhed. A jet of water, or mercury, gives us 
the fineft example, becaufe we have the whole parabola 
exhibited to us in the fimultaneous places of the fuc- 
ceeding particles. Yet even in thefe experiments a de¬ 
viation can be obferved. When the jet is made on .1 
horizontal plane, and the curve carefully traced on a per¬ 
pendicular plane held clofe by it, it is found that the 
diftance between the higheft point of the curve and the 
mark is lefs than the diftance between it and the fpout, 
and that the defeending branch of the curve is more 
perpendicular than the afeending branch. And this 
difference is more remarkable as the jet is made with 
3 Z greater 



PROJECTILES. 

greater velocity, and reaches to a greater diftance. This theory corredled, or as a fubjedt, of independent difcuf- 
is evidently produced by.the refiftance of the air, which fion. This we {hall now attempt. 30 

diminiihes the velocity, without affedling the gravity of The motion of projedtiles is performed in the atmo- Effeft of 
the projedtile. It is ftill more fenfible in the motion of fphere. The air is difplaced, or put in motion. What- * he atm °- 
bombs. Thefe can be traced through the air by the ever motion is acquires muft be taken from the bullet. f P here - 
light of their fuzes ; and we fee that their higheft point The motion communicated to the air muft be in the pro- 
is' always much nearer to the mark than to the mortar portion of the quantity of air put in motion, and of the 
on a horizontal plane. velocity communicated to it. If, therefore, the difplaced 

The greateft horizontal range on this plane ftiould air be always \Jitnilarly difplaced, whatever be the velo- 
be when the elevation is 45 0 . It is always found to be city of the bullet, the motion communicated to it, and 
much lower. loft by the bullet, muft be proportional to the fquare of 

The ranges on this plane ftiould be as the fines of the velocity of the bullet and to the denfity of the air 

.1 , i.r-i.. wi_r_ j: ___n. 


This com' 
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theory. 


twice the elevation 
A ball difcharged at the elev. ig°. 5' ranged 448 yards 
at 9. 45 330 

It flrould have ranged by theory 241 

The range at an elevation of 45 0 fhould be twice the 
impetus. Mr Robins found that a mufket-ball, difchar¬ 
ged with the ufual allotment of powder, had the velo¬ 
city of 1700 feet in a fecond. This requires a fall of 
45156 feet, and the range ftiould be 90312, or 171- 
miles ; whereas it does not much exceed half a mile. A 
29 pound ball difcharged with 16 pounds of powder 
fhould range about 16 miles; whereas it is generally 
ftiort of 3 miles. 

Such fails ftiow incontrovertibly how deficient the 
parabolic theory is, and how unfit for direfling the 
praftice of the artillerift. A very fun pie confideration 
is fufficient for rendering this obvious to the mod unin- 
ftrufled. The refiftance of the air to a very light body 


Therefore the diminution of its motion muft be 
when the motion itfelf is greater, and in the 


a? 

faults of, 
•this de¬ 
ficiency. 


jointly. 

greater _ 

very great velocity of fhot and fhells it muft be prodi¬ 
gious. It appears from Mr Robins’s experiments that 
a globe of 4^ inches in diameter, moving with the velo¬ 
city of 25 feet in a fecond, fuftained a refiftance of 315 
grains, nearly £ of an ounce. Suppofe this ball to move 
800 feet in a fecond, that is 32 times fafter, its refift¬ 
ance wopld be 32 X 32 times of an ounce, or 768 oun¬ 
ces or 48 pounds. This is four times the weight of a 
ball of caft iron of this diameter ; and if the initial ve¬ 
locity had been 1600 feet per fecond, the refiftance 
would be at leaft 16 times the weight of the ball. It 
is indeed much greater than this. 

This refiftance, operating conftantly and uniformly 
on the ball, muft take away four times as much from 
its velocity as its gravity would do in the fame time. 
We know that ir. one fecond gravity would reduce the 
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may greatly exceed its weight. Any one will feel this velocity 800 to 768 if the ball were projected ftraight 
in trying to move a fan very rapidly through the air ; upwards. This refiftance of the air would therefore re- 
therefore this refiftance would occafion a greater devia- duce it in one fecond to 672, if it operated uniformly : 
tion from uniform motion than gravity would in that but as the velocity diminifhes continually by the refift- 
lody. Its path, therefore, through the air may differ ance, and the refiftance diminifhes along with the velo- 
more from a parabola than the parabola itfelf deviates city, the real diminution will be fomewhat lefs than 128 
from the ftraight line. feet. We fhall, however, fee afterwards that in one fe¬ 

lt is for fuch cogent reafons that we prefume to fay, that cond its velocity will be reduced from 800 to 687. 
thevoluminous treatifeswhichhave beenpublifhedonthis From this fimple inftance we fee that the refiftance of 
fubjedt are nothing but ingenious amufements for young the air muft occafion great deviation from parabolic mo- 
mathematicians. Few perfons who have been much en- tion. 

gaged in the ftudy of mechanical pbilofophy have miffed In order to judge accurately of its effedt, we muft 
this opportunity in the beginning of their ftudies. The confider it as a retarding force, in the fame way as we 
fubjedt is eafy. Some property of the parabola occurs, confider gravity. The weight W of a body is the ae- 
by which they can give a neat and fyftematic folution of gregate of the action of the force of gravity g on each 
all the queftions ; and at this time of ftudy it feems a con- particle of the body. Suppofe the number of equal par- 
fiderable effay of fkill. They are tempted to write a book tides, or the quantity of matter, of a body to be M, 
on the fubjedt; and it finds readers among other young then W is equivalent to ^M. In like manner, the re¬ 
mechanicians, and employs all the mathematical know- fifiance R, which we obferve in any experiment, is the 
ledge that mofi of the young gentlemen of the military aggregate of the adtion of a retarding force R' on each 
profeffion are poffefTed of. But thefe performances de - particle, and is equivalent to R’M : and as g is equal to 
fierve little attention from the pradlical artillerift. All W„ . R 
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that feems poffible to do for his education is, to multi¬ 
ply judicious experiments on real pieces of ordnance, 
with the charges that are ufed in adtual fervice, and 
to furnifh him with tables calculated from fuch experi¬ 
ments. 


fo R' is equal to We fhall keep this diftinftion. 

in view, by adding the differential mark ' to the letter 
R or r, which expreffes the aggregate refiftance. 

If we, in this manner, confider refiftance as a retard¬ 
ing force, we can compare it with any other fuch force 


_ Thefe obfervations will ferve to juftify us for having by means of the retardation which it produces in fimilar 
given fo concife an account of this dodlnne of the para- cifcumftances. ^Ve would compare it with gravity by 
bolic flight of bodies. ... comparing the diminution of velocity which its unform 

But it is the bufinefs of a phuofopher to inquire into adtion produces in a given time with the diminution 
the caufes of fuch a prodigious deviation from a well produced in the fame time by gravity. But we have no 
founded theory, and having difeovered them, to afeer- opportunity of doing thisdiredly; for when the refiftance 
fain precifely the deviation they occafion. Thus we fhall of the air diminifhes the velocity of a body, it diminifhes 
obtain another theory, either in the form of the parabolic it gradually, whichoccafions a gradual diminution of its 

own 
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Own intenfity. This is not the cafe with gravity, which 
has the fame a< 5 lion on a body in motion or at reft. We 
cannot, therefore, obferve the uniform adion of the air’s 
refinance as a retarding force. We mud fall on fome 
other way of making the comparifon. We can Hate 
them both as dead pre (lures. A ball may be fitted to the 
rod of a fpring ftillyard, and expofed to the impulfe of the 
wind. This will ccmprefs the ftillyard to the mark 3, 
for inftance. Perhaps the weight of the ball will com- 
prefs it to the mark 6. We know that half this weight 
would comprefs it to 3. We account this equal to the 
preffure of the air, becaufe they balance the fame elafti- 
city of the fpring. And in this way we can eftimate the 
refiftance by weights, whofe preffures are equal to its 
preffure, and we can thus compare it with other refin¬ 
ances, weights, or any other preffures. In fail, we are 
meafuring them all by the elafticity of the fpring. This 
elafticity in its different pofitions is fuppofed to have 
the proportions of the weights which keep it in thefe 
pofitions. Thus we reafon from the nature of gravity, 
no longer confidered as a dead preffure, but as a retard¬ 
ing force ; and we apply our conclufions to refiftances 
which exhibit the fame preffures, but which we cannot 
make to adt uniformly. This fenfe of the words mud 
be carefully remembered whenever we fpeak of refift- 
ances in pounds and ounces. 

Gravity The moft dired and convenient way of Hating the 
and refill- comparifon between the refiftance of the air and the ac- 
ance com- ce lerating force of gravity, is to take a cafe in which 
Pf red a when we know that they are equal. Since the refiftance is 
equal, here affumed as proportional to the fquare of the velo¬ 
city, it is evident that the velocity may be fo increafed 
that the refiftance ftiall equal or exceed the weight of 
the body. If a body be already moving downwards with 
this velocity, it cannot accelerate ; becaufe the accele¬ 
rating force of gravity is balanced by an equal retarding 
force of refiftance. It follows from this remark, that 
this velocity is the greateft that a body can acquire by 
the force of gravity only. Nay, we (hall afterwards fee ' 
that it never can completely attain it; becaufe as it ap¬ 
proaches to this velocity,the remainingacceleratingforce 
decreafes fafter than the velocity increafes. It may 
therefore be called the limiting or terminal velocity 
by gravity. 

Let a be the height through which a heavy body 
muft fall, in vacuo, to acquire its terminal velocity in 
air. If projedfed diredly upwards with this velocity, it 
will rife again to this height, and the height is half the 
fpace which it would del'cribe uniformly, with this ve¬ 
locity, in the time of its afcent. Therefore the refiftance 
to this velocity being equal to the weight of the body, 
it would extinguifti this velocity, by its uniform adion, in 
the fame time, and after the fame diftance, that gravity 
would. 

Now let g be the velocity which gravity generates 
or extinguiihes during an unit of time, and let u be 
the terminal velocity of any particular body. The theo- 

u z 

rems for perpendicular afcents give us g ——, u and a 
being both numbers reprefenting units of fpace ; there- 

fore, in the prefent cafe, we haver' =—.For the whole 

2 a 

refiftance r, or r< M, is fuppofed equal to the weight, or to 

M ; and therefore >•’ is equal to g, — — and 

2 a 


2a — 


U 

— There is a confideration which oucrht to have place 

here. A body defcends in air, not by the whole of its 
weight, but by the excefs of its weight above that of 
the air which it difplaces. It defcends by its fpecif.c 
gravity only as a ftone does in water. Suppofe a bo¬ 
dy 32 times heavier than air, it will be buoyed up by 

a force equal to — of its weight; and inftead of ac- 
3 2 

quiring the velocity of 32 feet in a fecond, it will only 
acquire a velocity of 31, even though it fuftained no 
refiftance from the inertia of the air. Let p be the 
weight of the body and v that of an equal bulk of air : 
the accelerative force of relative gravity on each particle 

will bejr X 1_•— > and this relative accelerating force 

... P. 

might be diftinguiflied by another fymbol >. But in 
all cafes in which we have any intereft, and particular¬ 
ly in military projediles, ~- is fo fmall a quantity thatit 

P 

would be pedantic affedation to attend to it. It is 
much more than compenfated when we make£=32 feet 
inftead of 32 A- which it fhould be. 

_ Let e be the time of this afcent in oppofition to gra¬ 
vity. The fame theorems give us e u — 2 a ; and fince 
the refiftance competent to this terminal velocity is 
equal to gravity, e will alfo be the time in which it would 
be extinguifhed by the uniform adion of the refiftance ; 
for which reafon we may call it the extinguifiling time for 
this velocity. Let R and E mark the refiftance and 
extinguifhing time for the fame body moving with the 
velocity 1. 

Since the refiftances are as the fquares of the veloci¬ 
ties, and the refiftance to the velocity u is u —, R will 
1 2 a 

beer—• Moreover, the times in which the fame ve- 

2 a 

Iocity will be extinguifhed by different forces, ading 
uniformly, are inverfely as the forces, and gravity would 

extinguifh the velocity 1 in the timeJ- l=: (in thefe mea- 

1 za g 

furesjto^r, = —. Therefore we have the following pro- 

2 a 

portion —(=rR) : — (==§•)=:—; 2 a, and 2 a is equal to 

E, the time in which the velocity 1 will be extinguifhed 
by the uniform aftion of the refiftance competent to 
this velocity. 

The velocity 1 would in this cafe be extinguifhed 
after a motion uniformly retarded, in which the fpace - 
deferibed is one-half of what would be uniformly de¬ 
feribed during the fame time with the conftant veloci¬ 
ty t. Therefore the fpace thus deferibed by a motion 
which begins with the velocity 1, and is uniformly re¬ 
tarded by the refiftance competent to this velocity, is 
equal to the height through which this body muft fall 
in vacuo in order to acquire its terminal velocity in air. 

All thefe circumftances may be conceived in aman- 
, ner which, to fome readers, will be more familiar and 
palpable. The terminal velocity is that where the re¬ 
fiftance of the air balanpes and is equal to the weight of 
the body. The refiftance of the air to any particular body 
is as the fquare of the velocity ; therefore let R be the 
whole refiftance to the body moving with the velocity 

3 Z 2 j, and 
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i, and r the refiftance to its motion with the terminal 
velocity u ; we muft have r=Rxs’, and this muft be 
=W the weight. Therefore, to obtain the terminal 
velocity, divide the weight by the refiftance to the velo¬ 
city i, and the quotient is the fquare of the terminal 
W 

velocity, or— —u 2 : A.nd this is a very expeditious me¬ 
thod of determining it, if R be previoufly known. 
Then the common theorems give a, the fall neceffary 

for producing this velocity in vacuo and the 

2g 

time of the fallzr and eu,=:2a,—t\ie fpace uniform- 

g 

ly defcribed with the velocity u during the time of the 
fall, or its equal, the time of the extimftion by the uni¬ 
form adion of the refiftance r\ and, fince r extinguifties 
it in the time e, R, which is u 2 times fmaller, will ex- 
tinguilh it in the time v 2 e, and R will extinguilh the 
velocity i, which is u times lefs than u, in the time u e, 
that is, in the time 2 a ; and the body, moving uniformly 
during the time 2 a, =E, with the velocity 1, will de- 
fcribe the fpace 2 a ; and, if the body begin to move 
with the velocity 1, and be uniformly oppofed by the 
refiftance R, it will be brought to reft when it has de¬ 
fcribed the fpace a ; and the fpace in which the refiftance 
to the velocity 1 will extinguilh that velocity by its 
uniform aflion, is equal to the height through which 
that body muft fall in vacuo in order to acquire its ter¬ 
minal velocity in air. And thus every thing is regulated 
by the time E in which the velocity 1 is extinguiftied 
by the uniform aftion of the correfponding refiftance, 
or by 2 a, which is the fpace uniformly defcribed du- 
ring this time, with the velocity 1. And E and 2 a muft 
be expreffed by the fame number. It is a number of 
units, of time, or of length. 

Having afcertained thefe leading circumftances for 
an unit of velocity, weight, and bulk, we proceed to 
made gene, deduce the fimilar circumftances for any other magni¬ 
tude ; and, to avoid unneceffary complications, we fliall 
always fuppofe the bodies to be fpheres, differing only 
in diameter and denfity. 

Firft, then, let the velocity be increafed in the ratio of 
1 to v. 

The refiftance will now be —,=zr. 

2 a 

The extinguilhing time will be and e v 

V V 

— 2a ; fo that the rule is general, that the fpace along 
which any velocity will be extinguiftied by the uniform 
a&ion of the correfponding refiftance, is equal to the 
height neceffary for communicating the terminal velo- 
city to that body by gravity. For e v is twice the fpace 
through which the body moves while the velocity v is 
exvnguifhed by the uniform refiftance. 

In the 2d place, let the diameter increafe in the propor- 
t /on of 1 to d. The aggregate of the refiftance changes in 
t he proportion of the furface fimilarly refilled, that is, in 
the proportion of 1 to d 3 - But the quantity of matter, 
or number of particles among which this refiftance is to 
be diftrib uted, changes in the proportion of 1 to P. 
Therefore the retarding power of the refiftance changes 


Z3 

The com 
parifon 


be-- The time in which this diminifhed refiftance 

2 ad 

will extinguilh the velocity 1 muft increafe in the pro¬ 
portion of the diminution of force, and muft now be 
Ec/, or 2 a d, and the fpace uniformly defcribed during 
this time with the initial velocity 1 muft be 2 ad-, 
and this muft Hill be twice the height neceffary for 
communicating the terminal velocity vu to this body. 

We muft ftill have^ = — .; and therefore w 2 — 2g a d. 


in the proportion of 1 to. 


d 


i, the refiftance to a velocity 


When the diameter was 

T _ 

It muft now 


was—. 
2 a 


2 a d _ 

and vo — ^ 2 g a d, — ^ 2 g a^d. But 2 g a. 

Therefore the terminal velocity <iu for this body is= 
uWd ; and the height neceffary for communicating it 
is a d. Therefore the terminal velocity varies in the 
fubduplicate ratio of the diameter of the ball, and the 
fall neceffary for producing it varies in the fimple ratio 
of the diameter. The extinguilhing time for the velo¬ 
city v muft now be—. 

If, in the 3d place, the denfity of the ball be increafed 
in the proportion of 1 to m, the number of particles 
among which the refiftance is to be diftributed is in¬ 
creafed in the fame proportion, and therefore the retard¬ 
ing force of the refiftance is equally diminifhed ; and if 
the denfity of the air is increafed in the proportion of 1 
to n, the retarding force of the refiftance increafes in 
the fame proportion-: hence we eafily deduce thefe ge¬ 
neral expreffions. 

The terminal velocity zzu'/d’n. — V2gadm. 

. _ ” m ” 

The producing fall in vacuo — a 

The retarding power of refiftance to any velocityr: 


2 ad ™ 


The extinguifhing time for any velocity v= 


E dm 


And thus we fee that the chief circumftances are re¬ 
gulated by the terminal velocity, or are conveniently re¬ 
ferred to it. 

To render the deduftions from thefe premifes perfpi- „ . 36 
cuous, and for communicating diftinft notions or ideas, ceffary^y 
it will be proper to affume fome convenient units, by which the 
which all thefe quantities may be meafured ; and, as quantities 
this fubjefl is chiefly interefting in the cafe of military ma y bc 
projectiles, we (hall adapt our units to this purpofe. meafurei 
Therefore, let a fecond be the unit of time, a foot the 
unit of fpace and velocity, an inch the unit of diame¬ 
ter of a ball or fhell, and a pound avoirdupoife the unit 
of preffure, whether of weight or of refiftance ; therefore 
g is 32 feet. 

The great difficulty is to procure an abfolute mea- 
fure of r, or a, or a; any one of thefe will determine 
the others 

Sir Ifaac Newton has attempted to determine r by 
theory, and employs a great part of the fecond book of ^ewTonl 
the Principia in demonftrating, that the refiftance to a endeavours, 
fphere moving with any velocity is to the force which in this way. 
would generate or deftroy its whole motion in the time 
that it would uniformly move over of its diameter 
with this velocity as the denfity of the air is to the den¬ 
fity of the fphere. This is equivalent to demonftrating 
that the refiftance of the air to a fphere moving through 
it with any velocity, is equal to half the weight of a 

columa 



549 


3 « 

His refuU 
juft, but 
his reafon¬ 
ing errone¬ 
ous. 


PRO JECTILES. 


column of air having a great circle of the fphere for its 
bafe, and for its altitude the height from which a body 
muft fall in vacuo to acquire this velocity. This appears 
from Newton’s demon fixation ; for, let the fpecific gra¬ 
vity of the air be to that of the ball as i tom ; then, 
becaufe the times in which the fame velocity will be ex- 
tinguilhed by the uniform adlion of different forces are 
inverfely as the forces, the refiftance to this velocity 
would extinguilh it in the time of deferibing ■§- m d, d 
being the diameter of the ball. Now i is to m as the 
weight of the difplaced air to the weight of the ball, or 
as y of the diameter of the ball to the length of a co¬ 
lumn of air of equal weight. Call this length a ; a is 
therefore equal to in d. Suppofe the ball to fall 
from the height a in the time t, and acquire the velocity 
u. If it moved uniformly with this velocity during this 
time, it would deferibe a fpace = 2 «, or \ m d. 
Now its weight would extinguifh this velocity, or 
deftroy this motion, in the fame time, that is, in the 
time of deferibing 4 m d ; but the refiftance of the 
air would do this in the time of deferibing y m d\ 
that is, in twice the time. The refiftance therefore is 
equal to half the weight of the ball, or to half the 
weight of the column of air whofe height is the height 
producing the velocity. But therefiftancestodifferentve- 
locities are as the fquares of the velocities; and therefore, 
as their producing heights, and, in general, the refiftance 
of the air to a fphere moving with any velocity, is equal 
to the half weight of a column of air of equal fedtion, 
and whofe altitude is the height producing the velocity. 
The refult of this inveftigation has been acquiefced in by 
all Sirlfaac Newton’s commentators. Many faults have in¬ 
deed been found with his reafoning, and even with his 
" pirnciples; and it muft be acknowledged that although 
this inveftigation is by far the moft ingenious of any in 
the Principia , and fets his acutenefs and addrefs in the 
moft confpicuous light, his reafoning is liable to ferious 
objedtions, which his moft ingenious commentators have 
not completely removed. However, the conclufion has 
been acquiefced in, as we have already ftated, but as if 
derived from other principles, or by more logical reafon¬ 
ing. We cannot, however, fay that the reafonings or 
affumptions of thefe mathematicians are much better 
than Newton’s: and we muft add that all the caufes of 
deviation from the duplicate ratio of the velocities, and 
the caufes of increafed refiftance, which the later authors 
have v&lued themfelves for difeovering and introducing 
into their inveftigations, were pointed out by Sir Ifaac 
Newton, but purpofely omitted by him, in order to fa¬ 
cilitate the difeuffion in re dtfficillima. (See Schal. prop. 
37. b. ii ) 

It is known that the weight of a cubic foot of water 
is 624 pounds, and that the medium denfity of the air 
is -yy^of water ; therefore let a be the height producing 
■ the velocity (in feet), and d the diameter of the ball (in 
inches), and it the periphery of a circle whofe diame- 

ter is 1; the refiftance of the air will be m —? x — 

840 4 

X X — X d l — pounds, very nearly, ~ 

144 2 4928y 




d % 


■ pounds. 


49284x64 3 I 54 I 7 

We may take an example. A ball of call iron weigh¬ 
ing 12 pounds, is 4-4 inches in diameter. Suppofe this 


ball to move at the rate of 25 ~ feet in a fecond (the 
reafon of this choice will appear afterwards).The height 
which will produce this velocity in a falling body is 9-y 
feet. The area of its great circle is 0,11044 feet, or 
x ' ooa&oo °f one foot- Suppofe water to be 840 times 
heavier than air, the weight of the air incumbent on 
this great circle, and 9-y feet high, is 0,081151 pounds : 
half of this is 0,0405755 or ttwows or nearly 
of a pound. This fhould be the refiftance of the air to 
this motion of the ball. 39 

In all matters of phyfical difeuffion, it is prudent to Neceffity 
confront every theoretical conclufion with experiment. 

This is particularly neceffary in the prefent inftance, be¬ 
caufe the theory on which this propofition is founded is 
extremely uncertain. Newton fpeaks of it with the 
moft cautious diffidence, andfecures the juftnefs of the 
conclufions by the conditions which he alfumes in his 
inveftigation. He deferibes with the greateft precifion 
the ftate of the fluid in which the body muft move, fo 
as that the demonftration may be llridt, and leaves it to 
others to pronounce whether this is the real cenftitu- 
tion of our atmofphere. It muft be granted that it is 
not; and that many other fuppofitions have been intro¬ 
duced by his commentators and followers, in order to 
fuit his inveftigation (for we muft affert that little or 
nothing has been added to it) to the circumftances of 
the cafe. 4 © 

Newton himfelf, therefore attempted to compare his Newton’s 
propofitions with experiment. Some were made by experi- 
droppingballs from the dome of St Paul’s cathedral ;and nient$ * 
all thefe ffiowed as great a coincidence with his theory 
as they did with each other: but the irregularities were 
too great to allow him to fay with precifion what was 
the refiftance. It appeared to follow the proportion of 
the fquares of the velocities with fufficient exactnefs; 
and though he could not fay that the refiftance was 
equal to the weight of the column of air having the 
height neceffary for communicating the velocity, it 
was always equal to a determinate part of it; and 
might be ftated = n a, n being a number to be fixed 
by numerous experiments. 

One great fource of uncertainty in his experiments 
feems to have efcaped his obfervation : the air in that 
dome is almoft always in a ftate of motion. In the 
fummer feafon there is a very fenfible current of air 
downwards, and frequently in winter it is upwards; and 
this current bears a very great proportion to the velo¬ 
city of the defeents. Sir Ifaac takes no notice of this. 

He made another fet of experiments with pendulums; 
and has pointed out fome very curious and unexpefted 
circumftances of their motions in a refilling medium. 

There is hardly any part of his noble work in which his. 
addrefs, his patience, and his aftonifhing penetration, ap¬ 
pear in greater luftre. It requires the utmoft intenfenefs 
of thought to follow him in thefe difquifitions ; and we 
cannot enter on the fubjed at prefent: fome notice will 
be taken of thefe experiments in the article Resistance 
of Fluids. Their refults were much more uniform, and 
confirmedhisgeneral theory; and, as we have faid above, 
it has been acquiefced in by the firft mathematicians of 
Europe. 4J 

But the deductions from this theory were fo incon- Inutility of 
fiftent with the obferved motions of military projedlles, the theory 
when the velocities are prodigious, that no application in practice;, 
could be made which could he of any fervice for deter¬ 
mining 
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4X mining the path and motion of cannon fhot and bombs ; 
The at- an <j although Mr John Bernoulli gave in 1718 a moft 
tempts of gjggant determination of the traje&ory and motion of 
nmhcmati* a body projected in a fluid which refills in the duplicate 
cians, &c. ratio of the velocities (a problem which even Newton 
did not attempt), it has remained a dead letter. Mr 
Benjamin Robins, equally eminent for phyflcal fcience 
and mathematical genius, was the firft who fufpedted 
the true caufe of the imperfeftion of the ufually received 
theories; and in 1737 he publifhed a fmall tradt, in 
which he fhowed clearly, that even the Newtonian the¬ 
ory of reflftance muff caufe a cannon ball, difeharged 
with a full allotment of powder, to deviate farther from 
the parabola, in which it would move in vacuo , than 
the parabola deviates from a ftraight line. But he farther 
alferted, on the authority of good reafoning,that in fuch 
great velocities the reflftance muft be much greater than 
this theory affigns; becaufe, befides the reflftance arifing 
from the inertia of the air which is put in motion by the 
ball, there muft be a refiftancearifingfromacondenfation 
of the air on the anterior furface of the ball, and a rare- 
fadlion behind it: and there muft be a third reflftance, 
arifing from the ftatical preffure of the air on its ante¬ 
rior part, when the motion is fo fwift that there is a va¬ 
cuum behind. Evert thefe caufes of difagreement with 
, the theory had been forefeen and mentioned by New- 
tion ( fee the Scholium to prop. 37, Book II. Princip.); 
but the fubjedt feems to have been little attended to. 
The eminent mathematicians had few opportunities of 
making experiments ; andthe profeffional men, who were 
in the fervice of princes, and had their countenance 
and aid in this matter, were generally too deficient in 
mathematical knowledge to make a proper ufe of their 
opportunities. The numerous and fplendid volumes 
which thefe gentlemen have been enabled to publifh by 
' the patronage of fovereigns are little more than prolix 
extenfions of the Ample theory of Galileo. Some of 
them, however, fuch as St Remy, Antonini, and Le 
Blond, have given moll valuable colledtions of experi¬ 
ments, ready for the ufe of the profound mathematician. 
43 Two or three years after this firft publication, Mr 
donsonwr Robins hit upon that ingenious method of meafuring 
Robins on g reat velocities of military projedtiles, which has 
velocity handed down his name to pofterity with great honour, 
and refill* And having afeertained thefe velocities, he difeovered 
ance, the prodigious reflftance of the air, by obferving the 
diminution of velocity which it occafioned* This made 
him anxious to examine what was the real reflftance to 
any velocity whatever, in order to afeertain what was 
the law of its variation 5 and he was equally fortunate in 
this attempt. His method of mealuring the reflftance 
has been fully deferibedin the article Gunnery, n° 9, &c. 

It appears (Robins’s Math. Works, vol. i. page 205.) 
that a fphere of 4, inches in diameter, moving at the 
rate of 257- feet in a fecond, fuftained a reflftance of 
0,04914 pounds, or -r &Hsoo of a pound. This is a 
greater reflftance than that of the .Newtonian theory, 
which gave twbttwo > n the proportion of 1000 to 
1211, or very nearly in the proportion of five to fix in 
fmall numbers. And we may adopt as a rule in all mo¬ 
derate velocities, that the reflftance to a fphere is equal 
to 4 ^o of the weight of a column of air having the 
great circle of the fphere for its bafe, and for its altitude 
the height through which a heavy body muft fall in va¬ 
cuo to acquire the velocity of projeiSion. 

.4 


This experiment is peculiarly valuable, becaufe, the 
ball is precifely the fize of a 12 pound fliotof caft iron, 
and its accuracy may be depended on. There is but 
one fource of error. The whirling motion muft have 
occafioned fome whirl in the air, which would continue 
till the ball again palfed through the fame point of its 
revolution. The reflftance obferved is therefore pro¬ 
bably fomewhat lefs than the true reflftance to the velo¬ 
city of 25-f feet, becaufe it was exerted in a relative ve¬ 
locity which was lefs than this, and is, in fadt, the re¬ 
flftance competent to this relative and fmaller velocity. 44 
—Accordingly, Mr Smeaton, a mod fagacious natu- And of Mr 
ralift, places great confidence in the obfervations of a Roufe and 
Mr Roufe of Leicefterfhire, who meafured the reflftance Ke l>orda. 
by the effedt of the wind on a plane properly expofed 
to it. He does not tell us in what way the velocity of 
the wind was afeertained ; but our deference for his 
great penetration and experience difpofes us to believe 
that the point was well determined. The reflftance ob¬ 
ferved by Mr Roufe exceeds that refulting from Mr 
Robins’s experiments nearly in the proportion of 7 to 10. 

Chevalier de Borda made experiments fimilar to thofe They differ 
of Mr Robins, and his refults exceed thofe of Ro- W1 <jel) r m 
bins in the proportion of 5 to 6. Thefe differences “ n * 
are fo confiderable, that we are at a lofs what meafure 
to abide by. It is much to be regretted, that in a fub- 
jedt fo interefting both to the philofopher and the 
man of the world, experiments have not been multipli¬ 
ed. Nothing would tend fo much to perfedt the fcience 
of gunnery 5 and indeed till this be done, all the labours 
of mathematicians are of no avail. Their inveftigations 
muft remain an unintelligible cipher, till this key be 
fupplied. It is to be hoped that Dr Charles Hutton 
of Woolwich, who has fo ably extended Mr Robins,’s 
Examination of the Initial Velocities of Military Pro- 
jedtiles, will be encouraged to proceed to this part of 
the fubjedt. We fliould wilh to fee, in the firft place, 
a numerous fet of experiments for afeertaining the re¬ 
flftance in moderate velocities : and, in order to avoid 
all error from the reflftance and inertia of the machine, 
which is neceffarily blended with the reflftance of the 
ball, in Mr Robins’s form of the experiment, and is fepa- 
rated with great uncertainty and rifk of error, we would 
recommend a form of experiment fomewhat different. , 

Let the axis and arm which carries the bgll be con- Anewibrnt 
nedted with wheel work, by which it can be put in mo- of experi- 
tion, and gradually accelerated. Let the ball be fo meat re- 
connedted with a bent fpring, that this fhall gradually commeI1 'i- 
comprefs it as the reflftance increafes, and leave amark of e<1> 
the degree of compreffion; and let all this part of the 
apparatus be fereened from the air except the ball. The 
velocity will be determined precifely by the revolutions 
of the arm, and the reflftance by the comprelfion of the 
fpring. The beft method would be to let this part of 
the apparatus be made to Hide along the revolving arm, 
fo that the ball can be made to deferibe larger and lar¬ 
ger circles. An intelligent mechanician will eafily con¬ 
trive an apparatus of this kind, held at any diftance 
from the axis by a cord, .which paffes oyer a pulley in 
the axis itfelf, and is then brought along a. perforation 
in the axis, and comes out at its extremity, where it is 
fitted with a fwivel, to prevent it from fnapping by be¬ 
ing twilled. Now let the machine be put in motion. 

The centrifugal force of the ball and apparatus will 
caufe it to fly out as far as it is allowed by the, cord ; 

and 
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and if the whole is {Jut in motion by connediing it with 
1 'ome mill, the velocity may be mod accurately after- 
tained. It may alfo be fitted with a bell and hammer 
like Gravefande’s machine for meafuring centrifugal 
forces. Now by gradually veering off more cord, the 
didance from the centre, and confequently the velocity 
and refinance increafe, till the hammer is difengaged 
and ftrikes the bell. 

Another great advantage of this form of the experi¬ 
ment is, that the refiftance to very great velocities maybe 
thus examined, which was impoflible in Mr Robins’s way. 
This is the great defideratum, that we may learn in what 
proportion of the velocities the refinances increafe. 

In the fame manner, an apparatus, confining of Dr 
Lynd’s Anemometer, defcribed in the article Pneuma¬ 
tics, n° 31 i,&c.mightbe whirled round with prodigious 
rapidity, and the fiuid on it might be made , clammy,, 
which would leave a mark at its greatefi elevation, and 
thus difcover the refinance of the air to rapid motions. 

Nay, we are of opinion that the refinance to very 
rapid motions may be meafured diredtly in. the conduit 
pipe of fome of the great cylinder bellows employed in 
blafi furnaces; the velocity of the air in this pipe 
is afcertained by the capacity of the cylinder and the 
ftrokes of the pifion. We think it our duty to point 
out to fuch as have the opportunities of trying them 
methods which promife accurate refults for a-feertaining 
this mo ft definable point. 

We are the more puzzled what meafure to abide by, 
becaufe Mr Robins himfelf, in his Pradtical Propofi- 
tions, does not make ufe of the refult of his own expe¬ 
riments, but takes a much lower meafure. We rauft 
content ourfelves, however, with this, experimental mea- 
fure, becaufe it is as yet the only one of which anyaccount 
can be given, or well-founded opinion formed. 

Therefore, in order to apply our formulse, we muft 
reduce this experiment which was made on a ball of 
4 i inches diameter, moving with the velocity of 25-*- 
feet per fecond, to what would be the refiftance to a 
ball of one inch, having the velocity x foot. This will 

evidently give us R = °^° 49 M _ t being diminiftied in 

the duplicate ratio of the diameter and velocity. This 

gives us R = 0,00000381973 pounds, or of 

a pound. The logarithm is 4,58204. The refiftance 
here determined is the lame whatever fubftance the ball 
be of; but the retardation occafioned by it will depend 
on the proportion of the refiftance to the vis infita of 
the ball; that is, to its quantity of motion. This in 
fimilar velocities and diameters is as the denfity of the 
ball. The balls ufed in military fervice are of caft iron 
or of lead, whofe fpecific gravities are 7,207 and 11,37 
nearly, water being 1. There is confiderable variety 
in caft iron, and this denfity is about the medium. 
Theft data will give us. 
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W, or weight of a ball 
diameter 
Log.ofW 
E" 

Log. of E 

«, or terminal velocity 
Log. u 

a t or producing height 


inch in 
lbs. 


0,13648 

9 ,I 35°9 
1 n 6",6 
3.04790 
189,03 
2.27653 

55 8 >3 
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Theft numbers are of frequent ufe in all queftions on 
this fabject. 

Mr Robins gives an expeditious rule for readily find¬ 
ing a, which he calls F (fee the article Gunnery), by 
which it is made 900 feet for a caft iron ball of an inch 
diameter. But no theory of refiftance which he pra- 
feffes to ufe will make this height necelfary for produ¬ 
cing the terminal velocity. His F therefore is an em¬ 
pirical quantity, anologous indeed to the producing 
height, but accommodated to his theory of the trajec¬ 
tory of cannon-fhot, which he promifed to publifh, but 
did not live to execute. We need not be very anxious 
about this; for all our quantities change in the fame 
proportion with R, and need only a corredtion by a 
multiplier or divifor, when R {hall be accurately efta- 
blifhed. 

We may illuftrate the ufe of theft formula by an ex¬ 
ample or two. 

1. Then, to find the refiftance to a 24 pound ball Exam pi 
moving with the velocity of 1670 feet in a fecond, of their 
which is nearly the velocity communicated by 16 lbs. u te- 

of powder. The diameter is 5,603 inches. _ 

Log. R - - +4.58204 

Log, d % - +1.49674 

Log. 1670* - - +6.44548. 

Log. 334 > 4 lbs - = r . - . 2.52426 

But it is found, by unequivocal experiments on the 
retardation of fuch a motion, that it is 504 lbs. This 
is owing to the caufes often mentioned, the additional 
refiftance to great velocities, arifing from the condenfa- 
tion of the air, and from its prelfure into the vacuum, 
left by the ball. 

2. Required the terminal velocity of this ball ? 

Log. R - - +4.58204 

Log.ii l % - ~ - +1.49674 

Log. refill, to veloc. 1 - 6.07878 = a 

Log.W - - 1.38021 — b 

DifF. of a and b, = log u* - 5.30143 

Log. 447,4 —u - 2.65071 

As the terminal velocity a, and its producing height 'p ab)e of 
a, enter into all computations of military projeftiles, terminal* 
we have inferred the following Table for the ufual fizes velocity 
of cannon-lhot, computed both by the Newtonian the- according 
ory of refiftance, and by the refiftances obferved in Ro- 
bins’s experiments. 


For Iron. For Lead. 


0,21533 

9-333 10 
xy 61",6 
3.24591 
237.43 
2-37553 
880,8 


SI 

Newton. 

Robins. 

Diam. 

Inch. 

Term. Vel. 

a a . 

Term. Vel, 

2 a . 

1 

289,9 

2626,4 

263,4 

2168,6 

i ,94 

2 

324,9 

3298,5 

295,2 

2 7 < 2 3’5 

2,45 

3 

348,2 

3788,2 

3 i6 ,4 

3127,9 

2,80 

4 

365.3 

4170.3 

332,9 

3442,6 

3 ,o 8 

6 

39 °> 8 

4472.7 

355 ,i 

3940,7 

3,52 

9 

418,1 

5463.5 

379 , 9 - 

4511,2 

4,04 

12 

438,6 

60 x 0,6 

398,5 

4962,9 

4,45 

18 

469.3 

6883,3 

426,5 

5683,5 

5,09 

24 

492,4 

7576,3 

447,4 

6255,7 

5,61 

3 2 

5 iz >6 

8024,8 

465,8 

6780,4 

6,21 


540.5 

9129,9 

491.5 

753 8 ,3 

6,75 


Mr Muller, in his writings on this fubjedt, 


gives a 
much 
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S 1 much fmaller meafure of refiftance, and confequently a 
Mr Mul- - i*-i - but his theory is a 


The mo¬ 
tions con- 
fid creJ 
through 


courfe. 


ler** th " muc ^ greater termittal velocity 

altogether 7 m ‘ft ake from beginning to end (See his Supplement to 
erroneous, his Trealife sf Artillery, art. 150, &c.) In art. 148. he 
a flames an algebraic expreflion for a principle of mecha¬ 
nical arg ument > and from its confequence draws erro¬ 
neous conclufions. He makes the refiftance of a cylin¬ 
der lefs than Newton fuppofes it ; and his reafon is 
falfe. Newton’s meafure is demonftrated by his com¬ 
mentators Le Seur and Jaquier to be even a little too 
fmall, upon his own principles, (Not. 277. Prop. 36. 
B. II.) Mr Muller then, without any feeming reafon, 
introduces a new principle, which he makes the chief 
fupport of his theory, in oppofition to the theories of 
other mathematicians. The principle is falfe, and even 
abfurd, as we (hall have occalion to (how by and by. 
In confequence, however, of this principle, he is ena¬ 
bled to compare the refults with many experiments, and 
the agreement is very flattering. But we (hall foon fee 
that little dependence can be had on fuch comparifons. 
We notice thefe things here, becaufe Mr Muller being 
head of the artillery fchool in Britain, his publications 
have become a fort of text-books. We are miferably 
deficient in works on this fubjeft, and muft have re- 
courfe to the foreign writers. 

We now proceed to confider thefe motions through 
their whole courfe: and we (hall firft confider them as 
affedted by the refiftance only; then we (hall confider 
theirwhol ^ perpendicular afeents and defeents of heavy bodies 
0 e through the air 5 and, laftly, their motion in a curvili- 
heal trajedtory, when projedted obliquely. This muft 
be done by the help of the abftrufer parts of fluxionary 
mathematics. To make it more perfpicuous, we (hall, 
by way of introdudtion, confider the (imply refilled rec¬ 
tilineal motions geometrically, in the manner of Sir 
Ifaac Newton. As we advance, we {hall quit this 
track, and profecute it algebraically, having by this 
time acquired diftindt ideas of the algebraic quanti¬ 
ties. 

We muft keep in mind the fundamental theorems of 
varied motions. 

1. The momentary variation of the velocity is pro¬ 
portional to the force and the moment of time jointly, 

» • • 

and may therefore be reprefented by =tzvz=.ft, where v 
is the momentary increment or decrement of the velo¬ 
city v, f the accelerating or retarding force, arid t the 
moment or increment of the time t. 

2. The momentary variation of the fquare of the ve¬ 
locity is as the force, and as the increment or decrement 
of the fpace jointly; and may be reprefented by =±= v v 
—fs. The firft propofition is familiarly known. The 
econd is the 39th of Newton's Principia, B. I. It is 
demonftrated in the article Optics, p. 281. and is the 
mod extenfxvely ufeful propofition in mechanics. 

Thefe things being premifed, let the ftraight line 
af -AC (fig. 6.) reprefent the initial velocity V, and let 
refiftance ^Oj perpendicular to AC, be the time in which this 
velocity would be extinguiftied by the uniform adlion 
of the refiftance, Draw through the point A an equi¬ 
lateral hyperbola A eB, having^OF, OCD for its af- 
fymptotes ; then let the time of the refilled motion be 
reprefented by the line CB, C being the firft inftant of 
the motion. If there’be drawn perpendicular ordinates 
>ce, gf, DB &c. to the hyperbola, they will be pro- 
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portional to the velocities of the body at the inftant* 
&c. and the hyperbolic areas AC *e A C gf, 
ACDB, &c. will be proportional to the fpaces deferibed 
during the times C «, C^, CB , &c. 

For, fuppofe the time divided into an indefinite num¬ 
ber of fmall and equal moments, C c, ~Dd, &c. draw 
the ordinates a c, b d, and the perpendiculars b /3, a *. 
Then, by the nature of the hyperbola, AC : a c~Qc : 
OC ; and AC — a c : a c= Or—OC : OC, that is, A« 
: a c~ Cs : OC, and A «: Cc = a e : OC,=AC* a c : 
AC*OC ; in like manner, B /3 : D d -zB D* b D : BD* 
OD. Now Di/= Cr, becaufe the moments of time 
were taken equal, and the reftangles AC'CO, BD* DO, 
are equal, by the nature of the hyperbola ; therefore 
A « : B £ = AC' a c : BD* b d ; but as the points r, d 
continually approach, and ultimately coincide with C, 
D, the ultimate ratio of AC* a e to BD* b d is that of 
AC 1 to BD 1 ; therefore the momentary decrements of 
AC and BD are as AC 1 and BD Z . Now, becaufe the 
refiftance is meafured be the momentary diminution of 
velocity, thefe diminutions are as the fquares of the ve¬ 
locities ; therefore- the ordinates of the hyperbola and 
the velocities diminifli by the fame law ; and the initial 
velocity was reprefented by AC 1 therefore the veloci¬ 
ties at all the other inftants », g, D are properly repre¬ 
fented by the correfponding ordinates. Hence, 

1. Since the abfeiflas of the hyperbola are as the 
times, and the ordinates are as the velocities, the areas 
will be as the fpaces deferibed, and AC * e is to A cgf 
as the fpace deferibed in the time C* to the fpace 
deferibed in the time Cg (1 ft Theorem on varied mo¬ 
tions). 

2. The redtangle ACOF is to the area ACDB as 
the fpace formerly expreffed by 2 a, or E to the fpace 
deferibed in the refilling medium during the time CD : 
for AC being the velocity V, and OC the extinguifhing 
time e, this reftangle isz:^ V, or E, or 2 a, of our for¬ 
mer difquifitions ; and becaufe all the reftangles, fuch 
as ACOF, BDOG, &c, are equal, this correfponds 
with our former obfervation, that the fpace uniformly 
deferibed with any velocity during the time in which it 
would be uniformly extinguiftied by the correfponding 
refiftance is a conftant quantity, viz. that in which we 
always had ev= E, or 2 a. 

3. Draw the tangent A*, then, by the hyperbola 
C *=CO •. now C * is the time in which the refiftance to 
the velocity AC would extinguifh it ; for the tangent 
coinciding with the elemental arc A a of the curve, the 
firft impulfe of the uniform a&ion of the refiftance is 
the fame with the firft impulfe of its varied aftion. By 
this the velocity AC is reduced to a c. If this opera¬ 
ted uniformly like'gravity, the velocities would diminidi 
uniformly, and the fpace deferibed would be reprefent- 
ed by thi? triangle AC *. 

This triangle, therefore, reprefents the height thro* 
which a heavy body muft fall in vacuo, in order to ac¬ 
quire the terminal velocity. 

4. ft he motion of a body refilled in the duplicate ra¬ 
tio of the velocity will continue without end, and a 
fpace will be deferibed which is greater than any af- 
fignable fpace, and the velocity will grow lefs than any 
that can be affigned; for the hyperbola approaches 
continually to the aflymptote, but never coincides with 
it. There is no velocity BD fo fmall, but a fmaller 
ZP will be found beyond it; and the hyperbolic fpace 

may 
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may be continued till it exceeds any fur face that can be 
affigned. 

5. The initial velocity AC is to the final velocity 
BD as the fum of the extinguilhiug time and the 
time of the retarded motion, is to the extinguilhing time 
alone : for AC : BD =: OD (or OC + CD) : OC ; or 
V : <i> — e : e -f- t . 

6. The extinguiftiing time is to tire time of the re¬ 
tarded motion as the final velocity is to the velocity 
loll during the retarded motion : for the rectangles 
AFOC, BDOG are equal; and therefore AVGF and 
BVCD are equal and VC : VA = VG : VB ; there- 

V —v v 

lore t — e --, and e ~ t -v?-. 

v V —v 

7. Any velocity is reduced in the proportion of m 

to n in the time e -. For, let AC : BD — m : n ; 

n 

then DO : CO ~ m : tt, and DC : CO — m — n : n, and 

m—n m—n 

DC z= -CO, or t ~ e -. Therefore any velo- 

n n 

city is reduced to one half in the time in which the in¬ 
itial refitlance would have extinguilhed it by its uniform 
action. 

Thus may the chief circumftances of this motion be 
determined by means of the hyperbola, the ordinates 
and abfcilfae exhibiting the relations of the times and 
velocities, and the areas exhibiting the relations ofboth 
to the fpaces deferibed. But we may render the con¬ 
ception of thefe circumftances infinitely more eafy and 
fimple, by expreffing them all by lines, inftead of this 
combination of lines and furfaces. We lhall accom- 
plifti this purpofe by conftrudting another curve LKP, 
having the line ML f, parallel to OD for its abfeifla, 
and of fuch a nature, that if the ordinates to the hyper¬ 
bola AC, e *,fg, BD, &c. be produced till they cut 
this curve in L ,p, n, K, &e. and the abfcilfa in L, e, 
h, A &c, the ordinates t p, h n, <f K, &c. may be pro¬ 
portional to the hyperbolic areas e A c *, f a c O, 
J' Ac K. Let us examine what kind of curve this will 
be. < 

Make OC : 0 «: 0 n: 0 «; then (Hamilton’s Co¬ 
nics, IV. 14.. Cor.), the areas AC ,* e, e *.gf are equal: 
therefore drawing p s, n t perpendicular to OM, we 
lhall have (by the aflumed nature of the curve L p K), 
Mj = jt; and if the abfciifa OD be divided into any 
number of fmall parts in geometrical progreffion (rec¬ 
koning the commencement of them all from O), the 
axis V i of this curve will be divided by its ordinates 
into the fame number of equal parts; and this curve 
will have its ordinates LM, p s, n t, See. in geometri¬ 
cal progreffion, and its abfeilfe in arithmetical progref- 
lion. 

Alfo, let BLN, MV touch the curve in K and L, 
and let OC be fuppofed to be to O c, as OD to O d, 
and therefore C c to D d as OC to OD ; and let thefe 
lines C c, D d be indefinitely fmall; then (by the na¬ 
ture of the curve) L 0 is equal to.Kr; for the areas 
a AC c, b BD d are in this cafe equal. Alfo lo is to 
k r, as LM to KI, becaufe c C : d D = CO : DO : 

Therefore IN : IK “ r K : rk 
IK : ML = r k : 0 l 
ML : MV = 0 l xol. 
and IN : MN = r K : 0 L. 

That is, the-fubtangent IN, or MV, is of the fame mag- 
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nitude, or is a conftant quantity in every part of the 
curve. 

Lallly, the fubtangent IN, correfponding to lb; 
point K of the curve, is to the ordinate K as the 
rectangle BDOG or ACOF to the parabol.c arm 
BDCA. 

Y< x let fgh n be an ordinate very near to BD J' K ; 
and let h n cut the curve in and the ordinate K 1 
in q; then we have 

K q : qn — KI : IN, or 
D j x qn — DO : IN ; 
but BD : AC = CO : DO ; 

therefore BD . D g : AC . q n - CO : IN : 

Therefore the fum of all the reflangles BD.D» is to 
the fum of all the rectangles AC . qn, as CO to IN ; 
but the fntn of the redtangles BD . D g is the fpace 
ACBD ; and, becaufe AC is given, the fum of the rec¬ 
tangles AC . q n is the reflangle of AC and the fum 
of all the lines q n ; that is, the redtangle of A.C and 
RL : therefore the fpace ACDB : AC . RL zr CO : 

IN, and ACDB x IN zz AC . CO . RL; and there¬ 
fore IN: RL zz AC . CO : ACDB. 

Hence it follows that QL expreftes the area BVA, 
and, in general, that the part of the line parallel to OM, 
which lies between the tangent KN and the curve L/> K, 
expreffes the correfponding area of the hyperbola which 
lies without the rectangle BDOG. 

And now, by the help of this curve, we have an eafy 
way of conceiving and computing the motion of a body 
through the air. For the fubtangent of our curve now 
represents twice the height through which the ball 
mull fall in vacuo, in order to acquire the terminal ve¬ 
locity ; and therefore ferves for a fcale on which to $(, 
meafure all the other reprefentatives of the motion. The whole 

But it remains to make another obfervntion oh the reduced to 
curve L p K, which will fave us all the trouble of a ?!np le . 
graphical operations, and reduce the whole to a vfery ^afconiou- 
fimpl-e arithmetical computation. It is of fuch a na- tat ; on> i 
ture, that when MI is confidered as the abfcilfa, and is 
divided into a number of equal parts, and ordinates are 
drawn from the points of divifion, the ordinates are a 
feries of lines in geometrical progreffion, or are conti¬ 
nual proportionals. Whatever is the ratio between the 
firft and fecond ordinate, there is the fame between the 
fecond and third, between the third and fourth, and fo 
on ; therefore the number of parts into which the ab- 
fcilfa is divided is the number of thefe equal ratios 
which is contained in the ratio of the firft ordinate to 
the laft;: For this reafon, this curve has got the name 
of the logifiic or logarithmic curve ; and it is of-immenfe 
ufe in the modern mathematics, giving us the folution 
of many problems in the moft fimple and expeditious 
manner, on which the genius of the ancient mathema¬ 
ticians had been exercifed in vain. Few of our readers 
are ignorant, that the numbers called logarithms are of 
equal utility in arithmetical operations, enabling us 
not only to folve common arithmetical problems with 
aftoniftnng difpatch, but alfo to folve others which are 
quite inacceffible in any other way. Logarithms are no¬ 
thing more than the numerical meafures of the abfeiifa 
of this curve, correfponding to ordinates, which are 
meafured on the fame or arty other fcale by the natural 
numbers; that .is, if ML £ be divided- into equal parts, 
and from the points of divifion limes be drawn'parallel to 

4 A MI 
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MI, cutting the curve hp K, and from tlie points of Certain reafons of convenience have given rife to 
interfeftion ordinates be drawn to MI, thefe will divide another fet of logarithms ; thefe are fuited to a logi- 

MI into portions, which are in the fame proportion to flic curve whofe fubtangent is only-5%^^ of the or- 

the ordinates that the logarithms bear to their natural dinate -r v, which is equal to the fide of the hyperbolic 
numbers. fquare, and which is affumed for the unit of number. 

In conftrudling this curve we were limited to no We (hall fuit our applications of the preceding invef- 
particular lengthof the line LR, which reprefented the tigation to both thefe, and fhall firft ufe the common 
fpace ACDB ; and all that we had to take care of was, logarithms whofe fubtangent is 0,43429. 57 

that when OC, O *, were taken in geometrical pro- The whole fubjeft will be bell illuftrated by taking Uluftrated 

greflion, Mr, Mr Ihould be in arithmetical progreffion. an example of the different queftions which may be pro- eiam “ 

The abfciffse having ordinates equal top 1, n t, See. might pofed. ^ 

have been twice as long, as is frown in the dotted curve Recoll( , a that the re( ct ang le ACOF is = 2«, or — or 
which is drawn through L. All the lines which ferve to S’ 

meafure the hyperbolic fpaces would then have been j?. f or a ball of caff-iron one inch diameter, and if it 
doubled. But NI would alio have been doubled, and ^ ... , . u 1 d , ^ 

our proportions would have ftill held good ; becaufe this has the diametei d, it is ~ , or z ad, or E d. 


fubtangent is the fcale of meafurement of our figure, as R be required to determine what will be the 

E or 2 a is the fcale of meafurement for the motions. p ce (j e f cr ibed in a given time t by a ball fetting out 
Since then we have tables of logarithms calculated w j t j J a g| ven velocity V, and what wall be its velocity 


for every number, we may make ufe of them inftead 
of this geometrical figure, which ftill requires confide- 
rable trouble to fuit it to every cafe. There are two fets 
of logarithmic tables in common ufe. One is called 
a table of hyperbolic or natural logarithms. It is 
fuited to fuch a curve as is drawn in the figure, where 
the fubtangent is equal to that ordinate t u which cor- 
refponds to the fide vO of the fquare tt0x O inferted be¬ 
tween the hyperbola and its affymptotes. This fquare 
is the unit of furface, by which the hyperbolic areas 
are expreffed ; its fide is the unit of length, by which 
the lines belonging to the hyperbola are expreffed ; t u 
is’— 1, or the unit of numbers to which the logarithms 
are fuited, and then IN is alfo 1. Now the fquare 


I. It may be required to determine what will be the 
fpace deferibed in a given time t by a ball fetting out 
with a given velocity V, and what wall be its velocity 
v at the end of that time. 

Here we have NI : MIcrACOF : BDCA; now 
NI is the fubtangent of the logiftic curve; MI is the 
difference between the logarithms of OD and OC ; that 
is, the difference between the logarithms of r-f -t and e ; 

A COF is 2 ad, or *LjL, or E d. 

S 

Th erefore by common logarithms 0,43429 ; log. 
e +1 — log. 2 ad \ S,= fpace deferibed, 

€ t 

or 0,43429 : log. —~ zz 2 ad:S, 

, _ 2 ad e-\-t 

and S. or ———- X log.'-> 

°> 434*9 s * 

I_1_1_1_• 1_ n . J.. ^ ^ 


6 being unity, the area BACD will be fome num¬ 
ber; ^ O being alfo unity, OD is fome number : Call it by hyperbolic logarithms S= 2 ad X log. 
*. Then, by the nature of the hyperbola, OB : O = L et the ball be a 12 pounder, and ti 
57 0 : DB : That is, * : 1= 1 : —, fo that DB is — . ^ be 1600 feet > and the time 2 ° ^om 

' V 7 X ^_ 1 


Let the ball be a 12 pounder, and the initial velo¬ 
city be 1600 feet, and the time 20 feconds. We muff 

firft find e, which is — ^T. 


Now calling D d x, the area ~S> D d b, which is the ° r d hnd e> which IS y • 

x Therefore, log. 2 a - - 

fluxion (ultimately) of the hyperbolic area, is—. Now log, d 

in the curve L/>K, MI has the fame ratio to NI that ^°S- (*6oo) 

BACD has to 6 x 0 -*-: Therefore, if there be a fcale of 

ixhich NI is the unit, the number on this fcale cor- Log. of 

relponding to MI has the fame ratio to 1 which the And e-f-/ is 23",03, of which the log. is 
number meafuring BACD has to 1 ; and I i, which from which take the log. of e 
correfponds to BD db, is the fluxion (ultimately) of 

MI: Therefore, if MI be called the logarithm of x, , 


remains the log. of 


- is properly reprefented by the fluxion of MI. In rr >, . „ , _ ; 

* r 1 r , _ This mull be confiden 

fhort, the line MI is divided precifely as the line of 

numbers on - a Gunter’s fcale, which is therefore a which we are to multiply ^ 

line of logarithms ; and the numbers called loga- Therefore add the logarithms of 2 ad 
rithms are juft the lengths of the different parts of this e + t 

line meafured on a fcale of equal parts. Therefore, when log. - 

we meet with fuch an expreflion as — viz. the flux- °> 434 2 9 

ion of a quantity divided by the quantity itfelf, we R S 8 f 

confider it as the fluxion of the logarithm of that quan- ’9 33 eet 

tity, becaufe it is really fo when the quantity is a num- qt-j . r) p_ A p r , 
ber; and it is therefore ftriftly true that the fluent of 7 ,, : ■’ 


+ 3 -° 3 2 3 6 
+ 0.65321 
— 3.20412 

0.48145 

1.36225) 

0.48145. 


0.88084 


This mull be confidered as a common number by 
, . . 2 ad 


+ 3-68557 

+ 9 - 9449 ° 
— 9 - 63778 - 


is the hyperbolic logarithm of; 


Log. S. 9833 feet - . 3.99269 

For the final velocity, 

QD .- OC=AC : BD, or : e=V : v. 

2 3">°3 : 3",03=1600 : 2104, —v. 

The ball has therefore gone 3278 yards, and its ve¬ 
locity is reduced from 1600 to 210. 

It 
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It may be agreeable to the reader to fee the gradual 1 1,37 
progrtfs of the ball during fome feconds of its motion. 
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= 1,577. Therefore log, 2 


r. ,5. Dif v . 


3" 

4 " 

5 " 

6 " 


1383 

2456 

333*5 

4080 

4725 

5294 


1073 

880 

744 

645 

569 


1203 

964 

804 

690 

604 

537 


Dif 

397 

239 

160 

i *4 

86 

67 


7,3X 


and 2 a dm — 1 27.1,2. 


3.02009 
•g- of a fe- 


Log. 1047,3 feet, or 349 yards 
This reduftion will be produced in about 
cond. 

III. Another queftion may be to determine the time 
which a ball, beginning to move with a certain veloci¬ 
ty, employs in palTing over a given fpace, and the di¬ 
minution of velocity which it fuftains from the refinance 
of the air. 

We may proceed thus: 

eft 

2 a d: S =0,43429 : log.-, = t. Then to log. 


C t 
e 

which 


9.87506 
o. 19782 


Log. 2 a dm 3,10524 


The firft column is the time of the motion, the fe¬ 
cund is the fpace defcribed, the third is the differences 
of the fpaces, (bowing the motion during each fuccef- 
frve fecond ; the fourth column is the velocity at the 
end of the time t ; and the laft column is the differ¬ 
ences of velocity, (howing its diminution in each fuccef- 
five fecond. We fee that at the diftance of 1000 yards 
the velocity is reduced to one half, and at the dillance 
of lefs than a mile it is reduced to one third. 

II. It may be required to determine the diftance at 
which the initial velocity V is reduced to any other 
quantity v. This queftion is folved in the very fame 
manner, by fubftituting the logarithms of V and v for 
thofe of eft and s; for AC : BD=OD : OC, and 
. , , AC . 0D . V e+t. 

therefore log. = log. or log. — = log. 

Thus it is required to determine the diftance in which 
the velocity 1780 of a 24 pound ball (which is the me¬ 
dium velocity offueh a ball difcharged with 16 pounds 
of powder) will be reduced to 1500. 

Here d is 5,68, and therefore the loga¬ 
rithm of 2 ad is - - + 3-78671 

V 

Log. —= 0,07433, of which the log. is 4-8.87116 
Log. 0,43429 - - - —9.63778 


Now 1274,2 : 100=0,43429 : 0,03408 = log. 
2 a dm 


?f 


Bute=—_— =0,763, audits logarithm=9.88252, 

which, added to 0.03408, gives 9.91660, which is the 
log. of eft, — 0,825, fr° m e, and there 

62 

remains /=, o",o 6 z, or-'-of a fecond, for the time of 

iOOO 

paflage. Now, to find the remaining velocity, fay 
825 : ,763=1670 : 1544, = v. 

But in Mr Robins’s experiment the remaining velo¬ 
city was only 1425, the ball having loft 245 ; whereas 
by this computation it (liould have loft only 126. It 
appears, therefore, that the refiftance is double of what 
it would have been if the refiftance increafed in the du¬ 
plicate proportion of the velocity. Mr Robins fays it 
is nearly triple. But he fuppofes the refiftance to flow 
motions much fmaller than his own experiment, fo often 
mentioned, fully warrants. 

The time e, in which the refiftance of the air would 
extinguifti the velocity is Gravity, or the 

. . i670 

weight of the bullet, would have done it in - ~ or 52' 


52 


68 


3 2 

therefore the refiftance is times, or nearly 

times its weight, by this theory, or 5,97 pounds. If we 
calculatetfrom Mr Robins’s experiment, we muft fay log. 
V 

— : 0,43429 = 100 : e V, which will be 630,23, and 




630,23 


= °"> 3774 » a nd 


52 


gives 13 8 for the 


of Mr Ro 
bins. 

See Ro¬ 
bins’s 
Math. 
"Works, 
vol, i. 

P- 135' 


add log. e and we obtain log. e-fand e-\-t; from 

if we take e we have t. Then to find v, fay 
eft : e=V : v. 

Applies- We (hall conclude thefe examples by applying this 
tion of an l a ft rule to Mr Robin’s experiment on a mufkec bul- 
e r P '? m 5 nt let of 4 of an inch in diameter, which had its velo¬ 
city reduced from 1670 to J425 by pafling through 
100 feet of air. This we do in order to difeover the 
refiftance which it fuftained, and compare it with the 
refiftance to a velocity of 1 foot per fecond. 

We muft firft afeertain the firft term of our analogy. 
The ball was of lead, and therefore 2 n muft be multi¬ 
plied by d and by m, which exprefles the ratio of the 
denfity of lead to that of caft iron, d is 0,75, and m is 


1670 ,_r ' o ,3774 

proportion of the refiftance to the weight, and makes 
the refiftance 12,07 pounds, fully double of the other. 

It is to be obferved, that with this velocity, which 
greatly exceeds that with which the air can ru(h into 
a void, there muft be a ftatical preffure of the atmo- 
fphere equal to pounds. This will make up the dif¬ 
ference, and allows us to conclude that the refiftance 
arifing fulely from the motion communicated to the air 
follows very nearly the duplicate proportion of the ve¬ 
locity. 

The next experiment, with a velocity of 1690 feet, 
gives a refiftance equal to 157 times the weight of the 
bullet, and this bears a much greatei proportion to the 
former than 1690 s does to 1670 s ; which (hows, that al¬ 
though thefe experiments clearly demonftrate a prodi¬ 
gious augmentation of refiftance, yet they are by no 
means fufceptible of the precifion which is neceffary for 
difeovering the law of this augmentation, orfor a good 
foundation of praffical rules; and it is (till greatly to 
be wifhed that a more accurate mode of inveftigatiou 
could be difeovered. 

Thus we have explained, in great detail, the princi¬ 
ples and the procefs of calculation for the firuple cafe 
4 A 2 of 
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Recast 

latton. 
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of the motion of proje&iles through the air. The learn¬ 
ed reader will think that we have been unreafonably 
proli:;, and that the whole might have been com- 
prifed in lefs room, by taking the algebraic method. 
We acknowledge that it might have been done even in 
a few lines, lint we have obferved, and our obferva- 
ti n has been confirmed by perfons well verfed in fuch 
fuhjedb, that in all cafes where the fhixionary procefs in¬ 
troduces the fluxion of a logarithm, there is a great want 
of dittinft ideas to accompany the hand and eye. The fo- 
lution comes out by a fort of magic or legerdemain, we 
cannot tell either how or why. We therefore thought it 
our duty to furnifh the reader with diftindt conceptions 
of the-things and quantities treated of. For this reafon, 
after fhowing, in Sir lfaac Newton’s manner, how the 
fpaces defcribed in the retarded motion of a projeftiie 
jollowed the proportion of the hyperbolic areas, we 
fh-tu-eci the nature of another curve, where lines' could 
be found which increafe in the very fame manner as 
the path of the projedtile increales ; fio that a point de¬ 
ferring the abfeiffa MI of this curve moves precifely 
as the projedtile does. Then, difeovering that this line is 
the fame with the line of logarithms on a Gunter’s fcale, 
we fhewed how the logarithm of a number really repre- 
fents the path or fpace defcribed by the projeftile. 
And we were the more difpofed to do this, becaufe in 
the articles Losarithms and Logarithmic Curve, 
there has not been that notice taken of it which would 
have been proper. 

Having thus, we hope, enabled the reader to conceive 
diftindtly the quantities emplotyed, we lhall leave the 
geometrical method, and profecute the reft of the fub- 
jedt in a more compendious manner. 

Of the per- We are, in the next place, to confider the perpendi- 
pendicular cular afeents anddefeents of heavy projectiles, where the 
afeents of reftftance of the air is combined with the adlion of gra- 
!*«?? P ro - vity: and we (hall begin with the defeents. 

’ 1 ' Let u, as before, be the terminal velocity, and g the 

accelerating power of gravity : When the body moves 
with the velocity «, the reftftance is equal to^ ; and in 
every other velocity v, we muft have 

& <X) z 

= r, for the reftftance to that velocity. In the 
defeent the body is urged by gravity^, and oppofed 
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its hyperbolic logarithm. Therefore S 


by the refinance ■ 


therefore the remaining acce¬ 


lerating force, which we (hall call f, is g — L?L 

g (L—v 1 ) 


~gv 


or. 


--/■ 


f r = u v, and s ™ L21, — x - 
/ g 


V V 


, and s = 


u , /• V V ' 

— X —~ a + C. Now the fluent of 


— — hyperb. log of y/u 

-V V 


u 


IS 


*/ u : 


* IS , 


y/ tl ; 


2 —v *. For the fluxion of 
and this divided by the 


quantity y/u 2 —v % of which it is the fluxion, gives 


V V 

precifely • ,_ which is therefore the fluxioa of 


g 


or 


L y/u 2 — v 2 + C. Where L means the hyperbolic 
logarithm of the quantity annexed to it, and x may be 
ufed to exprefs its common logarithm. (See article 
Fluxions). 

The conftant quantity C for completing the fluent 
is determined from this confideration,. tl at the fpace 
defcribed is o, when the velocity is o: therefore C—- 

— X L \/u 2 = o, and C = — x L y/u 7 , and the 

g * _ g ___ 

complete fluent S = U -1 X L — L */* = W, 

= ? -~xL /—- - _ =.—— x x /—— 

g V “ 2 — V 2 0,4342 (Jg V a 2 —' v% 

or (putting M for 0,43429, the modulus or fubtaogsnt 

of the common logiftic curve) rtri- x x / u - 

V « 2 — 2 . 

This equation eftablifhes the relation between the 
fpace fallen through, and the velocity acquired by the 

fall. We obtain by it = E 

ig S _ T _ 

u 2 u 

ent for us, 


and 


y a or, which is ftill more conveni- 

M x 3 /S a 2 

a » = * u j_ v » that is, equal to 

the logarithm of a certain number : therefore having 
found the natural number eorrefponding to the fraction 
M x 2 g S „ , , 

> confider it as a logarithm, and take out the 

number correfponding to it: call this n. Then, fince 
. « 2 

n is equal to t ,, we have n a 2 — nv A = u*, 

and nu‘ — u ‘ — nv 2 , or nv l = u* X «—u, and o* 
u 2 x n —1 


To expedite all the computations on this fubject, it 
will be convenient to have multipliers ready computed 
for M X 2 g, and its half, 

viz. 27,794, whofe log. is - - 144396 

and 13,897 - - - i-I4 3 93 

But v may be found much more expeditioufly by 

~u~ z 
—-— 


is the fecant of an arch 


u a * 

Now the fundamental theorem for varied motions is 


of a circle whofe radius is a, and whole fine is v, or 

whofe radius is unity and fine = -: therefore, confi- 

u 

dering the above fraifion as a logarithmic fecant, look 
for it in the tables, and then take the fine of the arc of 
which this is the fecant, and multiply it by a ; the pro- 
dudt is the velocity required. 

We (hall take an example of a ball whole terminal 
velocity is 6894 feet, and afeertain its velocity after a 
fall of 1848 feet. Here, 

“‘ = 4752oo and its log. - = 5.67688 

u = 689! - - ■ 2-83844 

g = 32 - - - 1.50515 

S = 1848 - 3.26670 

Then 
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Then log. 27,794 
, ^g- S 

log. U 2 

Log. of 0,10809 
0,10809 is the log.i 


+ 

+ 


t.44396 
3.26670 
5.676S8 


— log. « 

O 

ithm of 1,2826 = n, 


9 -° 337 8 

and r .—1 ~ 


X n- 


323,6 =o‘, and ® = 


0,2826, and 
323,6. 

In likemanner, 0,054045 (which is half of 0,10809) 
will be found to be the logarithmic fecant oi 28°, whole 
line 0,46947 multiplied by 689-} gives 324 for the velo¬ 
city. 

The procefs of this folution fuggefts a very perfpi- 
cuous manner of conceiving the law of defcent; and it 
may be thus exprefLd : 

M is to the logarithm of the fecant of an arch whofe 

fine is —, and radius 1, as 2 a is to the height through 

which the body muft fall in order to acquire the velo¬ 
city v. Thus, to take the fame example. 

1. Let the height h be fought which will produce the 
velocity 323,62, the terminal velocity of the ball being 
- «*•-.«>_, 323.62 

689,34. 

0,46947, which is the fine of 28 
fecant of this arch is 0,05407. Now M or 0,43429 : 
0,05407= 14850: 1848, the height wanted. 


Here 2 a, orj is 14850, and 68 ^ + _ 

The logarithmic 


Required the velocity acquired by the body by 
falling 1848 feet. Say 14850: 1848 = 0,43429: 
0,05407. Look for this number among the logarith¬ 
mic fecants. It will be found at 28°, of which the lo¬ 
garithmic fine is - 9.67161 

Add to this the log. of u - 2.83844 

The fum - - - 2.51005 

is the logarithm of 323,62, the velocity required. 

We may obferve, from thefe folutions, that the ac¬ 
quired velocity continually approaches to, but never 
equals, the terminal velocity. For it is always expfef- 
6l fed by the fine of an arch of which the terminal velo- 
Erroneous city is the radius. We cannot help taking notice here 
affertion of of a very ftrange aflertion of Mr Muller, late profeflor 
Mr Mul- 0 f mathematics and director of the royal academy at 
ler ’ Woolwich. He maintains, in his Treatife on Gunnery, 

his Treatife on Fluxions, and in many of his numerous 
works, that a body cannot pofiibly move through the 
air with a greater velocity than this ; and - he makes this 
a fundamental principle, on which he eftahlifh.es a theo¬ 
ry of motion in a refilling medium, which he aflerts 
with great confidence to be the only juft theory; fay¬ 
ing, that all the inveftigations of Bernoulli, Euler, Ro¬ 
bins, Simpfon, and others, are erroneous. We ufe this 
ftrong expreffion, becaufe, in his criticifms on the 
works of thofe celebrated mathematicians, he lays afide 
good manners, and taxes them not only with igno¬ 
rance, but with d’dhonefty ; laying,-for inftance, that it 
required no fmall dexterity in Robins to confirm by his 
experiments a theory founded on falfe principles ; and 
that Thomas Simpfon, in attempting to conceal his 
obligations to him for fome valuable prOpofidons, by 
changing their form, had ignorantly fallen into grofs 
errors. 

Nothing can be more palpably abfurd than this afler- 
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tion of Mr Muller. A blown bladder will have but a 
fmall terminal velocity ; and when moving with this ve¬ 
locity, or one very near it, there can be no doubt that 
it will be made to move much iwifter by a fmart ftrokc. 

Were the aflertion true, it would be impoffible for a 
portion of air to be put into motion through the reft, 
for its terminal velocity is nothing. Yet this author 
makes this aflertion a principle of argument, faying, 
that it is impoffible that a ball can blue from the moum 
of a cannon with a greater velocity than this ; and that 
Robins and others are grofsly millaken, when they give 
them velocities three or four times greater, and rerifi¬ 
ances which are 10 or 20 times greater than is poffible ; 
and, by thus compenfitting his fmall velocities by dill 
i'maller refjftances, he conffims his theory by many 
experiments adduced in lupport of the others. No rea- 
fi>n whatever can be given for the aflertion. Newton, 
or perhaps Huygens, was the firll who obferved that 
there was a limit to the velocity which, gravity could 
communicate to a body ; and this limit was found by 
his commentators to be a term to which it was vaftly 
convenient to refer all its other motions. It therefore 
became an object of attention; and Mr Muller, through 
inadvertency, or want cf difeernment, has fallen into- 
this miftake, and with that arrogance and felf-conceit 
which mark all his writings, has made this miftake a 
fundamental principle, becaufe it led him to eftablifh a 
novel fet of doftrines on this fubject. He was f retted 
at the fuperior knowledge and talents' of Mr Simpfon, 
his inferior in the academy, and was guilty of feverai 
mean attempts to hurt his reputation. But they were 
unfuccefsful. , 62 

We might proceed to confider the motion of a body Motion of 
projected downwards. While the velocity of projeftion ? P r0 ' 
is lefs than the terminal velocity, the motion is deter- J do J n _ 
mined by what we have already faid : for we muft com- war( js 4 
pute the height neceffary for acquiring this velocity in 
the air, and luppofe the motion to have begun there. 

But if the velocity of projeftion be greater, this method 
fails. We pafs it over (though not in the leaft more 
difficult than what has gone before), becaufe it is of 
mere curiofity, and never occurs in any interefting cafe. 

We may juft obferve; that fmee the motion is iwifter 
than the terminal velocity, the refiftance muft be great¬ 
er than the weight, and the motion will be retarded. 

The veryfame procefs will give us for the fpace deferibed 


s = j x L /I 

g V v 


V s - 

-a 2 

- 

~ u z 


, V being the velocity of 


projeftion, greater than u. Now as this fpace evident¬ 
ly increafes continually (becaufe the body always falls), 
but does not become infinite in any finite time, the fruc- 
V 2 —a 2 

tion —r-- does not become infinite ; that is, -S* 

<u —u 

does not become equal to a 1 : therefore although the 
velocity V is continually diminiftied, it never becomes 
fo fmall as u. Therefore u is a limit of diminution as 
well as of augmentation. & 

We muft now afeertain the relation between the time Relation 
of the defcent and the fpace deferibed, or the velocity between 
acquired. For this purpofe we may ufe the other fun- the time 

damental propofition of varie d mot ions ft—v, which, in ° nd 

pv. z — v 1 • • . • deferibed, 

the prefent cafe, becomes ——» ; therefore/ = & Ct . 



projectiles. 


' v u u‘v i a uv and take the logarithmic cotangent of the half comply. 

— X — — ’ = — X —--» atla * — 1 — X /* a ment of the correfponding arch. This, confidered as a 

£ u —v g u v SJJL v common number, will be the fecond term of our pro- 

Now fart. Fluxions} -f uv _r / g+L There- portion. This is a Ihorter procefs than the former. 

J ^ V »—" J By reverfing this proportion we get the velocity cor- 

y u T~ u / — refponding to a given time. g 4 

-T— ,r_xx / This flu- To compare this defcer.t of 1848 feet in the air Fall of a 

u j M V « « with the fall of the body in vacuo during the fame body in 

ent needs no conftant quantity to complete it, or rather time, fay 21",542* : 10",973*= 1848: 1926,6, which ^ wiTh*” 
C—o ; for t mull be =e when vz= 0._This will evi- makes a difference of 79 feet. that of out 

dently be the cafe : for then T / 0±1 is T /f - u ** b ° d7 aC u qUir - eS th r VatU °' 

L 1, = o. _ acquiring the fame velocity by falling in vacuo, as u. 

But how does this quantity ——— flgnify a L J to v : for it would acquire this velocity in 

time ? Obfcrve, that in whatever numbers, or by what- Jiiring the time ® and it acquires it in the air 

ever units of fpace and time, u and g are expreffed, g 

- expreffes the number of units of time in which the ve- in the time "L 

<£1 g a 1 <y 

locity u is communicated or extinguiihed by gravity ; 2 . The velocity which the body acquires by falling 

and or -i_, is always an abftraa; t h roug h the air in the time-L */is to the 

number, multiplying this time. velocity which it would acquire in vacuo during the 

We may illuftrate this rule by the fame example. In T / u -\-v 

What time will the body acquire the velocity 323,62? fame time, as vtos V ~ - ’■ For the velocity 

Here u±v= 1012, 96, *-*=365,72; therefore ^ k would acqu ; re in vacuo during the time | 

x vS = °’ 22122 ’ and f( in feet and feconds ) is L y^tnuflbe aL y^ (becaufe in any time 
21", 542. Now, for greater perfpicuity, convert the u v 1 ‘ 

/ u-\-v . . , !ilthe velocity w is acquired), 

equation f=JLX mt0 a proportion : thus g ■ 6 

_ u ~ v In the next place, let a body, whofe terminal velo- x; me of 

/u 4 -v u , , citv is u, be projeded perpendicularly upwards, with the afcent 

M ; xy - —- : ant ^ we have 0,43429 : 0,22122 any ve l oc ity V. It is required to determine the height of a 1,od y 

= 21",542: to",973, the time required. to which it afcends, fo as to have any remaining velo- 

This is by far the mod diftinft way of conceiving city *, and the time of its afcent; as alfo the height 

the fubje6t; and we fhould always keep in mind drat ami time in which its whole motion will be extin- 

the numbers of fymbols which we call logarithms are guilhed. . 

really parts of the line MI in the figure of the logiftic We have now^ “ — — ’'for the expreflion of f; 
curve, and that the motion of a point in this line is pre- 

cifely fimilar to that of the body. The Marquis Po- for both gravity and refiftance act now in the fame di- 
leni, in a differtation publifhed at Padua in 1725, has region and retard the motion of the afcending body ; 
with great ingenuity conftrufted logarithmics fuited to , r s[u 1 4 -v’ 1 ) ! * ,* u 1 

all the cafes which can occur. Herman, m his Phoro- g 

nomia, has borrowed much of Poleni’s methods, but has a • 1 u . — 

obfcured them by an affectation of language geometri- and s ——— X f ^ -- fl- C,=— — X Hvu* -f-v 1 + 

cally precife, but involving the very obfcure notion of g J u% g 

abftraft ratios. C (fee art. Fluxions). This mult be =0 at the be- 

/- ginning of the motion, that is, when v=V, that is. 

It is eafy to fee that / u ~i~ v is the cotangent of T _ u * T _ 

** u—v — — X -L"v u 1 -J-V z -j-Ci=o,or C=z — xLy^s'^.V’,and 

the 4- complete of an arch, whofe radius is 1, and s __ 

Plate whofe fine is^: For let ICC (fig 6.) be = «, and the com P lete fluent wiU be J = J>< ~ 

BErr'u ; then KD =»+ v , and DA= u—v. Join KB LZz+Z] v r . A + V - - 4 ~X * J 

and BA, and draw CG parallel to KB. Now GA is J — X L> Mg u z -\-v z 

=Tb b ; b?=■. L « 4 k •»' »’*«*h- 

__ __ _ _ .- , AC. r ‘P e ’ Ihen j — h when v — 0 ; and h x 

VAD i ^DK = c/„_,^. + „.nd gx (= t ota„ g 

4-BA)=r / u ~t 2 L ; therefore look for!! among the na- » J ’ * X ** u x 

V u /ip+V 1 mg /«*+V*\ 2M gs 

, - r , u , , * v —■—— — s~-, therefore x ! —T ) = —r* 

tural fines, or for log. _ among the logarithmic fines u / u 

v Therefore 


g 

We have 
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projectile 


s. 


Therefore let« be the number whole common logarithm to which this body will rife, maybe, the time of its 
“ = ^ Ca " '““ e<1 th= ‘ Ime ° f «• 


6.6 

Velocity of 
projection 
compared 
■with that 
with which 
it reaches 
theground. 


» -i - . vacuo in a greater proportion 

— u* ; and thus we obtain the relation of s ar.d v, as in Ulan th at of a quadrantal arch to the radius, nearly the 
the cafe of def cents: bu t we obtain it ft ill eafier by ob- proportion of 8 to 5. A 24 pound iron ball cannot 
ferving that is the fecant of an arch whole continue rifing above 14 feconds, even if the refiftance 

radius is u, and whofe tangent is V,and"that V 0 r < |j llC T 1 ! 005 dl " d not i n creafe fafter than the fquare 
is the fecant of another arch of the fame circle, whofe c. ; ■. • , 1 y \ *■ P r pbably will attain its greateft 

tangent is fb #reat. “ leC ° nds ’ kt k& velocity be ever 

Let the fame ball be projected upwards with the ve- ‘ , 

locity 411,05 feet per fecond. Required the whole P mg example of the whole afcent, v e= 0, 

height to which it will rife ? and the time t = u - x arc. tan. Y, or - arc. 30°.48'. 

Here Y will be found the tangent of 30.48*, thelo- Now 30°. 48' = f848',and the radius 1 contains 3438; 
garithmic fecant of which is 0,06606. This, multi- therefore the arch 0,5376; and- — 21",54, 

pUed by Jfo* giveS 2259 feet f ° r thC helSht * lt W ° Uld J herefore / = 21 54 X 0,5 3 76, = ; 1 *, 58, or nearly z z i 

have rifen 2640 feet in a void. fnTltt ^ Y° uld have nTcn t0 the fame hei S ht 

Suppofe this body to fall down again. We can p . rp, f. ec0 2 s ’ , . 68 

compare the velocity of projection with the velocity • ’ e , im f m whtch a body, projected in the This time 

with which it again reaches theground. The afcent ■' - tiy Y- ° 5 ,ty ’ attain its greateft height, compared 

/ * ' 7 ~ v ~ 1S t0 “ iat m w ^ lc h Jt would attain its greateft height in in bodies 

and defcent are equal: therefore -—— -, which y a cuo, as the arch whofe tangent expreifes the velocity P ro 35 ' aecl 

u 1S t0 c ^ e tangent; for the time of the afcent in the air vacuo. 

X arch; the time of the afcent in vacuo is Y. Now 

v u ** 

the fecant of an arch whofe tangent is V 5 the other is jT 1S tan ‘ and ^ *~ u ^ tan.and — = — X tan. 
the fecant of an arch whofe fine is v. Thefe fecants It is evident, by infpeaimr fie- 6 that the arch AT Waee 
are equal, or the arches are the fame ; therefore the ve- is to the tangent AG as the fe'cto'r ICA to the tri- CCCCXV " 
locity of projection is to the final returning velocity as angle GCA ; therefore the time of attaining the great- 
the tangent to the fine, or as the radius to the cofine of eft height in the air is to that of attaining the greateft 
the arch. Thus fuppote the body projected with the height -vacuo (the velocities of projection bemg the 

terminal velocity, or V =5 u 5 then v If V = as the circular feftor t0 the correfponding tri- 

v 2 angte. 

689, v = 487. If therefore a body be projected upwards with the 

We muft in the laft place afcertain the relation of terminal velocity, the time of its afcent will be to the 
the fpace and the time. time of acquiring tlais velocity in vacuo as the area of a 

<t{u z 4-v z \' ‘ , • u z v circle to the area of the circumfcribed fquare. 

Here £1—Z —L t- —v, and t=— _ * __= 2. The height H to which a body will rife in a void, 

’ U _ S. 11 T z is to the height h to which it would rife through the 

</———f-C. Now air when projected with the fame velocity V as M'V* to 


multiplies the conftant faCtor in the afcent, is equal to - s « 


J 


l, the multiplier in the defcent. The firft is 


— - X- 

g « 


vv 

-f- V 1 


and t — 


g 


' -j-0 2 


(art. Fz-uxions) 7—5^—is an arch whofe tangent 
u u 1 + n 3 

s: - and radius 1; therefore t — -- X arc. tan. — q- C. 


u 1 X^ 


u z + V 2 


V 2 


for the height to which it will rife, 


g 


This muft b e zc 0 when v 


: V, or C — —X arc. tan. 

g 

— — 0, and C X arc. tan. —, and the complete flu- 
u % « 

ent is t ~ u ~ X ( arc. tan.-arc. tan. The quan- 

g \ » “/ 


vacuo 1s ~j and the height to which it rifes in the air is 
+ V " • therefore H : h - V " 


Mg 




u 


Al+ v ! -v*. A s + v* _ Vi . 

t W ^ ' M x » 2 - v • 




Xd 


-±—, = M-V*: u z x xJ?* + Y 


_ 6 1 
Time of 
afcent li- 
JWtcd, 


M « 

titles within the brackets exprefs a portion of the arch Therefore if the body be proje<ffed with its terminal 
of a circle whofe radius is unity; and are therefore ab- Ve oclt P» ^ at: ^ u > the height to which it will nfe 

ftratft numbers, multiplying -, which we have fhown to In the air is 35121 0 f the height to which it will rife 

g 434 2 9 . 

be the number of units of time in which a heavy body vacu0) or 5 ia r0 und numbers, 
falls in vacuo from the height a, or in which it acquires 7 

the velocity u. . We have been thus particular in treating of the per-. 

We learn from this expreffion of the time, that how- pendicular afcents and defcents or heavy bodies through 
ever great the velocity of projection, and the height the air, in order that the reader in ay conceive diftinClly 

the 
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the quantities which he is thus combining inhi-s algebraic inveftigation, that mathematicians hate adopted the 
operations, and may fee their connexion in nature with other hypothefis. ' 

each other. We flrall alfo find that, in the prefent ftate Soon- after the -publication of this feeond edition of Bifputes 
of our mathematical knowledge, this fimple ftate of the the Principia, the difpute about the invention of the a , mon K 
cafe contains almoft all that we can determine with any fluxionary calculus became very violent, and the great ? n . an ^ 
confidence. On this account it were to be wiihed that promoters of that calculus upon the continent were in niatheuia 
the profeffional gentlemen would make many experi- the habit oi propofing difficult problems to exercife the ticians.' * 
ments on thefe motions. There is no way that pro. talents of the mathematician. Challenges of this kind 
mifes fo much for'affitling us in forming accurate no- frequently patTed between the Bridfh and foreigners, 
tions of the air’s refiftance. Mr Robins’s method with Dr Keill of Oxford had keenly efpoufed the claim of 
the pendulum is impra&icable witli great (hot; and the Sir Ifaac Newton to this invention, and had engaged in 
experiments w'hich have been generally reforted to for a very acrimonious altercation with the celebrated John 
this purpofe, viz. the ranges of fhot and fliells on a ho- Bernoulli of Baile. Bernoulli had published in the Attn 
rizontal plane, are fo complicated in themfelves, that Erudiiorum Ligftai an inveftigation of the law of forces, 
the utmoft mathematical fkill is neceffary for making by which a body moving in a refilling medium might 
any inferences from them ; and they are fubject to fuch deferibe any propofed curve, reducing the whole to the. 
irregularities, that they may be brought to fupport al- fimpleft geometry. This is perhaps the meuft elegant 
moll any theory whatever on this fubjeift. But'the per- fpecimen which he has given of his great talents. Dr 
pendicular flights are affe&ed by nothing but the initial Keill propofed to him the particular problem of the 
velocity and the refiftance of the air; and; a conftderable trajectory and motion of a body moving through the 
deviation from their intended dire&ion does not caufeany air, as one of the mofl difficult. • Bernoulli very foon 
fenfible error in the confeqttences which we may draw folved the problem in away much more general than it 
from them for our purpofe. had been propofed, viz. without any limitation either of 

But w T e mull now proceed to the general problem, the law of refiftance, the law of the centripetal force, or 
to determine the motion of a body projected in any di- the law of denfity, provided only that they were regular, 
region, and with any velocity. Our readers will be, and capable of being expreffed algebraically. Hr Brooke 
lieve beforehand that this mull be a difficult fubjeft, Taylor, the celebrated author of the Method of Incre- 
when they fee the fimpleft cafes of redftlineaj motion ments, folved it at the fame time, in the limited form 
abundantly abftrufe: it is indeed fo difficult, that Sir in which it was. propofed. Other ausfeers ince that 
Ifaac Newton has not given a folution of it, and has time have given other fo-lutions. Bui they are all (as 
thought himfeJf well employed in making federal appro- indeed they mull be) the fame in fuMance with, Ber- 
ximations, in which the fertility of his genius appears noqlii’s. Indeed they are all (Bernoulli’s not excepted) 
in great lusftre. In the tenth and fdafequent propoft- the fame with-Newton’s firft approxkwavicms, modified 
tions of die feeond book of the Pvimcipia, he ftrow/s what by the ‘ftgisi; fettatiad nced ; imBo the ittrveftigation ®f- ffeg 
ftate of denfity in the air will comport with die. motion fpiral motions mentioned above ; and we -ftilL think it 
of a body in any curve whatever : and then, by apply-, moffi ftrange that Sir Ifaac did ndt perceive that the 
ing this difeovery to feveral curves which have fomes.fi- variation of curvature, which he introduced into that im 
milarity to the path of a projectile, he finds one which' veftigation, made the whole difference between, his ap¬ 
is not very different from what we may fuppofe to &b» proximations and the complete foludan. This we fhall 
tain in our atmofphere. Bat even this approximation point out as we go along. And we now proceed to the 
was involved in fitch intricate calculations, that itfeenaed problem ilfeif, of which we give Beraeulli’s folu- 7- 
impoffifole to make any ttfe of it. In the feeond edition, of tion, reftrkfted to- the cafe of uniform denfity and a re- Bernoulli’s 
the Principia, puhlilihed; ia 1.7x3:, Newton coirefts foroe fiftance proportional to the iqua£e of the velocity- foIution ' 
miftakes which he had committed in the firft, and. car- This folutionh more linjpie and perfpiettous than any 
ries his approximations much farther, but ftill does not that has fmee appeared. ‘ 

attempt a diredt inveftigation of the path which a body Problem. To determine tire trajectory, and all the 
will deferibe in our atmofphere. This is fomewhat fur- circumftances of the motion, of a body projected thro’ 

prifing. In.prop. 14. &c. he ffiows how a body, a<ftu- the air from A (fig. 7.) i n the direction AB, anim¬ 
ated by a centripetal force, in a medium of a denfity. fifted in the duplicate ratio of the velocity, 

varying according to certain laws, will deferibe an ec- Let the.arch AM be put —a, the time of deferibin? 

centric fpiral, of which.he affigns the properties, and it/, the abfeiffa AP — x, the ordinate PM —-1, r it m 

.l- t_ c j_ xj . j iT. j .x- ‘j_— J' rate 

ccccxvu. 


the complete folution of the problem.. For this is the re ^ an ^ e l he air equal to its gravity : fo that we have 

real ftate of the cafe. A heavy body ft not afledon by r =—; becaufe, for aBy velocity u. and Drodacm»>' 
equal and parallel gravity, but by a gravity inverfely 2a - " 

proportional to the fquare of the diftance from the height h, we have g—— 
centre of the earth, and in lines tending to that centre ’ A> 

nearly ; and it was with the view of Amplifying die Let M in touch <-he v curve in M; draw the ordinate 

4 p N/» 


U1C UW Ui UCACIIJJUUU. iid-U lie AUJjpUlCLJ. II1C 

conllant, and the difference between the greateft and 
leaft diftances from the centre of centripetal force ex¬ 
ceedingly fmall in comparifon with- the daftances them¬ 
felves, his fpiral would have coincided with the path of 
a projedtile in die air of uniform denfity, and the fteps 

r*{"R5c invpfl-Jfr'Jhnn wrmTrf hnvp lti-m v tn 


U 1 U 


Y ViWVJ tjf 


utv. 


= ana iermjN, 


deferibed in the moment /; let r be the refiftance o; 
the air, g the- fbree of gravity, meafUrted' by the ve 
lodty which it will generate in a feeond ; and let a b< 
the height through which a heavy body rrwft fell in va 
cuo to acquire the velocity which would render tfe 
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p Nm, and draw Mo, Ns perpendicular to Np and ' 

Mm. Then we have MN=*, and M 0 =x, alfo mo or a y - z y, for the fluxionary equation of the 
is ultimately'= y and Mm is ultimately = MN or 3. curve. 

Laftly, let us fuppofe x to be a conftant quantity, the If we put this into the form of a proportion, \rc Relation 
elementary ordinates being fuppofed equidiftant. have az ~'y Now this evidently eftablifltes a re- length 

The addon of gravity during ‘the time / may be lation between the length of the curve and its variation 0 f t | li; 
meafured by »N, which is half the fpace which it of curvature ; and between the curve itfelf and its evo- curve and 
would caufe the body to deferibe uniformly in the time lota, which are the very circumftances introduced by its variu- 
t with the velocity which it generates in that time. Let Newton into his investigation Oi the fpiral motions. And 
this be refolved intonN, by which it defleds the body . « .V . ., , . „ 

into a curvilineal path, and by which it retards the the eqUatl0n “ = * IS evident V an ec l uat > 011 connef1 ' 
afeent and accelerates die defeent of the body along the , . . , . . , P. . . , ...... 

tangent. The refiftance of the air ads folely in retard- * d w,th the 1 ! ^ ar ‘ thmiC curve and Jog^'tnmic fp.ral. 
ing the motion, both in afeending and defending, and J ut . we T} endeavour '°T^ Ce V°- a ^ 0I * er ot 
has no deflective tendency. The whole adion of gravi- flux,ons ’ beforc ue can eftabl,fll a relatl0n between K ’ 
ty then is to its accelerating or retarding tendency as ant . . 

in N to m,‘ f or (by flmilarity of triangles) as m M to . Bet 7 expiefs the ratio oi y to x, that is, let p be = 

or p x — j'. It is evident that this expreffes the 


m 0 


Or 


z : y 


gy 


;, and the whole retardation in 


the afcentwill be r + 


gy 


inclination of the tangent at M to the horizon, and that 
The fame fluxionary fymbol P ls the tangent of this inclination, radius being unity . 
z Or it may be confidered merely as a number, multiply* 

will exprefs the retardation during the defeent, becaufe ing x, fo as to make it = y. We now have y"~p z .A, 
in the defeent the ordinates decreafe, and_y is a negative and fince z z e= x 1 + y 1 , we have s 5 r= x z + f * % 
quantity. _ = 1 +/>* x x z and z = x V 1 +p z - 

The diminution of velocity is — v. This is propor- Moreover, becaufe we have fuppofed the abfeifla x 
tional to the retarding force a nd to th e time of its adion to increafe uniformly, and therefore x to be conftant, 

. . , , , - • . gy. • , . we have y = x p, and r = * p. Now let q exprefs the 

jointly, and therefore —v zz r + • Y. t ; but the time J r J 

•t J g, « a A * ♦ 

, - . , r ratio of p to x, that is, make = 

t is as the fpace z divided by the velocity v j thererore r x 

— v = r -f- £JL x —> = — rz and — v v — 
z ® V 

, • By thefe fubftitutions our former equation a y ~ a « 

rz—gy, = — — gy. Becaufe m N is the defledion by changes to a x l q — x V 1 + />’| * p, or a q ~ 

gravity, it is as the force g and the fquare of the time P^ 1 + p > a n( I> taki ng the fluent on both fides, we have 
/ jointly (the momentary adion being held as uniform). a 1 ^ 1 "i- / + C, C being the conftant quantity 

We have therefore m N, or — y — gt 1 . Obferve that required for completing the fluent according to the linut- 
™ N is in fad only the half of —y, but f being; twice bg condidons of the cafe 
the fall of a heavy body in a fecond, we have — y ftrid- 


y, or q x 


P- 


This gives us x q=p, and x 1 q — x p,= y. 


Now x ——1 and-i- 


• » x, .. JJ u r* Q p 

h efl aal to i <*)• But therefore - y + C. Therefore * ^JlJVTfrT+C 

and v s and — v 1 y =gz\ The fluxion of Alfo, fince y = p -P 2 , we have y = 

~~ y . ••* ... . q 

this equation is — v z y 2 v y v = 2 g z z ; but, app __ 

becaufe s:y = «M:wii, = fflN: mn, —y ; we have fl p V 1 +/> 2 | + C 

- * =/ y- Therefor : */ s • 3 " = 2 S * = r ^y - Alf0 ; = ;v7+7= 

2 V 'y v, and —2 vv y = v z y, — 2 gy y, and — j/p^ 1 + f I + C 


2 / 


2 a 


s y 


n v. Jjut we lia; 
therefore — ~ — _ 

■y 


already _ „ ‘ = The values 

f a P 


■ ana M,i = * ' +^+ C ’“ " J fP 

y 4 B 


r p 
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=/ 


app 


fpVi +/I + C, 
.jT a ^ 1 + V I p 


P R O J E 

=-f-. 


pp 


fp v/l +V 

- afiy 1 + ? 


+ C 


fj'J I +VI+C V1 + p z \ + c 

The procefs therefore of defcribing the trajectory is, 1 ft. 
To find q in terms of p by the area of the curve whofe 
abfcifla is p and the ordinate is /f 1 p*. 

2 d, We get a: by the area of another curve whofe 

. 1 

abfchfa is p, and the ordinate is —. 

3 d. We get y by the area of a third curve whofe ab- 

. P 

fcifla is p, and the ordinate is — 

The problem of the trajectory is therefore complete¬ 
ly folved, becaufe we have determined the ordinate, ab- 
fcifl'a, and arch of the curve for any given pofition of 
its tangent. It now only remains to compute the mag¬ 
nitudes of thefe ordinates and abfciffse, or to draw them 
by a geometrical conftruCtioii. But in this confifts the 
difficulty. The areas of thefe'curves, which exprefs the 
lengths of x and y, can neither be computed nor exhi¬ 
bited geometrically, by any accurate method yc/difcover- 
ed, and we mult content ourfelves with approximations. 
Thefe render the defcription of the trajectory exceed¬ 
ingly difficult and tedious, fo that little advantage has 
as yet been derived from the knowledge we have got 
of its properties. It will however greatly affift our 
conception of the fubjedt to proceed fome length in this 
conftrudtion ; for it muft be acknowledged that very 
few diftinCt notions accompany a mere algebraic opera¬ 
tion, efpecially if in any degree complicated, ■which we 
confefs is the cafe in the prefent queftion. 

Let B m 


C T I L E S. 

V m BA : VGBA and PD : P S' — PNBA : VCBA, 
See. Thefe ordinates will now reprefent J' p Vi +/>* 

with reference to a linear unit, as the areas to the 
hyperbola reprefented it in reference to a fuperficial 


unit. 


Again, in every ordinate make PD 
and thus we obtain a reciprocal 


p Vi -f- p 1 , or equivalent to j'fr- 


P<h = P S'; 
to PD 
1 


V 


+ V 


PO, 

or to 
. This 


will evidently be —, and PO op will be and the area 
ap a 

contained between the lines AF, AW, and the curve 
GEOH, and cut off by the ordinate PO, will reprefent 


Laftly, make PO : PQ_= AV: 

then PQi q p will reprefent JL, and 
^ ” a 

will reprefent —. 


AP, = 1 : p ; and 
the area ALEQP 


But we muft here obferve, that the fluents expreffed 
by thefe different areas require what is called the cor- 
reBion to accommodate them to the circumftances of 
the cafe. It is not indifferent from what ordinate we 
begin to reckon the areas. This depends on the initial 
direction of the projedtile, and that point of the abfeif- 
our lnu ^ for the commencement of all the 

areas which gives a value of p fuited to the initial di- 
redtion. Thus, if the projedtion has been made from 
A (fig. 7.) at. an elevation of 45 the ratio of the 
fluxions x and y is that of equality ; and therefore the 

... r .^_ point E of fig. 8. where the two curves interfedt and 

7 NR (fig. 8.) be an equilateral hyperbola, of have a common ordinate, evidently correfponds to this 
which B is the vertex:, BA the femitranfverfe axis, condition. 1 he ordinate EV pafles through V, fo that 
which we {hall affume for the unity of length. Let AV or P ~ = ** ~ tangent 45 as the cafe re- 

be the femiconjugate axis = BA, s= unity, and AS the c l u ^ res * The values of x and ofj correfponding to any 
affymptote, bife&ing the right angle BAV. Let PN, °ther point of the trajeftory, fuch as that which has 
p n be two ordinates to the conjugate axis, exceedingly for the tangent of the angle ■which it makes with 
near to each other. Join BP, AN, and draw B$, N» ^ le h° r i zon > ar ® n ° w to be had by computing the 
perpendicular to the affymptote, and BC parallel to AP, areas VEOP, VEQP. 

It is well known that BP is equal to NP. Therefore Another curve might have been added, of which the 
PN 1 BA 1 -j- AP S . Now fince BA = i, if we make ordinates would exh ibit th e fluxions of the arch of the 

AP = p of our formulas, PN is •/T+f, and P p is = trajectory k = a P ^ 1 + f an d of which the area. 


Plate. 

ceccxvii, 

Plate. 

CCCCXVJU. 


p , and tlie area BAPNB = 


fay, the numberyf 1 ^ Vi 4. p 1 


i -j- />* [: That is to 
(for it is a number) has 


the fame proportion to unity of number that the area 
BAPNB has to BCVA, the unit of furface. This 
area confifts of two parts, the triangle ArN, and the 
hyperbolic fedtor ABN. APN — i AP x PN, = 
^p V i -f p 1 , and the hyperbolic fedlor ABN = BN v£, 
which is equivalent to the hyperbolic logarithm, of the 
number reprefented by A v when A ft is unity. There¬ 
fore it is equal to the logarithm of p 
Hence we fee by the bye 


J'yP ^ 1 +Vl+ C 

would exhibit the arch itfelf. And this would have 
been very eafy, for it is ^ = a p Vi + p * 

p V 1 ~p/*l+c> 

which is evidently the fluxion of the hyperbolic loga¬ 
rithm ofy- p j -j. pz |_ Bmit; ; s needlefs, fince ss = 

p z , and wehave already got x. It is only increa- 
fing PO in the ratio of BA to BP. 

And thus we have brought the inveftigationof thispro- 
blem a confiderablelength,liavingafcertaine’d the form of 
the trajectory. This is furely done when the ratio of the 


+ Vi -j - p z ’ 

that /-Vr+A = 

__ ^ ' -- . ~ n UJV. uajuuut Jf, 1UI» 15. 1UIC1JT UUUC WUCll U1C IrtUU UX UiC 

p V i + p 1 + i hyperbolic logarithm p -j- Vi arch, abfeifs, and ordinate, and the pofition of its tan- 

gent, is determined in every point. But it is Lull very far 
from a folution, and much remains to be done before 
we can make any pradtical application of it. The only 
general confequence that we can deduce from the premi¬ 
les 


"Now let AMD be another curve, fuch that its ordi¬ 
nates V m, PD, &c. may be proportional to the areas 
AB m V, ABNP, and may have the fame proportion 
to AB, the unity of length, which thefe areas have to 
ABCV, the unity of furface. Then VM; VC = 
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To deter¬ 
mine the 


fes is, that in every cafe where the refiftance in any 
point bears the fame proportion to the force of gravity, 
the trajectory will be fimilar. Therefore two balls, of the 
fame denfity, projected in the fame direction, will de- 
fcribe fimilar trajectories if the velocities are in the fub- 
. duplicate ratio of the diameters. This w r e lhall find to 
be of confiderable practical importance. But let us now 
proceed to determine the velocity in the different points 


<n t ^ le trajectory, and the times 
rtions. 

RecolleCt, therefore, that v* = 


different 

points. P° rtl0ns 


of defcribing its fevera^ 

~i£ 

_ .... 3 

x s 1 -\-p z and y~ x p. This gives v * 


and that z l 
= —gXl+p* 


of his abfcifla and ordinate. This is the fimplcft method 
of any, for C muft then be fo chofen that the whole 
fluent may vanifh when p ~o, which is the cafe in the 
vertex of the curve, where the tangent is parallel to the 
horizon. We fhall adopt this method. 

Therefore,'let AP (fig. 9.) = x, PM = y. AM — z. Ha f e 
Put the quantity C which is introduced into the fluent cc cxv ‘ It ’ 

equal to -. It is plain that n muft be a number ; for 
a __ 

it muft be homologous with p x -\-p z , which is a 
number. For brevity’s fake let us exprefs the fluent of 
p V 1 +p 1 by the Angle letter P ; and thus we fhall 


But p — qx , 
—ag 1 +7 


Therefore v 1 = . S X 1 -{-p 1 


fip c 

a V —gV 1 -J- p 


—, and v ~ / —g 

-c v ~ 


+ />% = 


have x = a X y = a X /- 

J n + P J n 


f 


pp 


-pv 1 




+ 

And v* ~ 


n+ P 
a g ( x +/ >I ) 


z = a X 


Now the 


JfP ^ 1 +/ z l + c 

• * » r-— 

Alfo t was found zz ss, = x V i -f. p z ? = 

___ v m 

p +> 

qv 


If we now fubftitute for v its value 


juft found, we obtain t ~ and t = 


vd 


=/- 


p a 


gl 


■=f~L 

' J V 


J— g fp Vi +p * 

fjjf 


+ c 


_ a 


-gi> 


-g 


L p ^ 1 + >1+c 

19 

Difficulty The greateft difficulty ftill remains, viz. the accommo- 
of accom- dating thefe formula, which appear abundantly Ample,to 
the formu ^ P art ' cu ^ ar cafes. It would appear at firft fight that 
la to par-" trajectories are fimilar ; fince the ratio of the fluxions 
ticular of the ordinate and abfcifla correfponding to any parti¬ 
cular angle of inclination to the horizon feems the fame 
in them all: but a due attention to what has been hi¬ 
therto faid on the fubjeCt will ftiow 11s that we have as 
yet only been able to afcertain the velocity in the point 
of the trajectory, which has a certain inclination to the 
horizon, indicated by the quantity p, and the time (reck¬ 
oned from fome affigned beginning) when the projectile 
is in that point. 

To obtain abfolute meafures of thefe quantities, the 
term of commencement muft be fixed upon. This will 
be exprefled by the conftant quantity C, which is aflumed 
for completing the fluent of p V 1 + />’, which is the 
bafis of the whole conftruCtion. We there found q — 

J > p ^ 1 + p* 


cafes. 


, n -J- P n + P 

height h neceflary for communicating any velocity v is 

_ —ag ( l + P z ) , - Z±liL±£). Andlaftly, 
2 g ?g (n + P) 11 + P 

, = Ai/_L = 

v g J Vn +P' 

Thefe fluents, being all taken fo as to vanifh at the 
vertex, where the computation commences, and where 
p is =0 (the tangent being parallel to the horizon), we 

obtain in this cafe h — 2^-, — — , and n=z 

n 211 < 2h 

Hence we fee that the circumftance which mod ifies 
all the curves, diftinguifliing them from each other, is 
the velocity (or rather its fquare) in the higheft point 
of the curve. For h being determined for any body 
whofe terminal velocity is u, n is alfo determined ; and 
this is the modifying circumftance. Confidering it geo¬ 
metrically, it is the area which muft be cut off from 
the area DMAP of fig. 8. in order to determine the 
ordinates of the other curves. 

We muft farther remark, that the values now given 
relate only to that part of the area where the body is 
defcending from the vertex. This is evident; for in 
order thaty may increafe as we recede from thevertex, 
its fluxion muft be taken in the oppofite fenfe to what 
it was in our inveftigation. ‘There we fuppofed y to 
increafe as the body afcended, and then to diminilli du¬ 
ring the defcent; and therefore the fluxion ofy was firft 
pofitive and then negative. 

The fame equations, however, will ferve for the 
afcending branch CNA of the curve, only changing' 
the fign of P; for if we confider y as decreafing during 

the afcent, we muft confider q as expreifing _p and 


This fluent is in general q =r 


+f P 


80 

Eulcr’sme- 
thod the 
hmpkft. 


beaccommodatedtofomecircumftances ofthecafe. Diffe¬ 
rent authors have feleited different circumftances, Euler, 
in his Commentary on Robins, and in a differtation in 
the Memoirs of the Academy of Berlin publilhed in 
1753, takes the vertex of the curve for the beginning 


therefore P, or J p V 

taken negatively, 
we have AC^,or 


1 +p 


z , which is 


muft be 


1 + p 3 , an< ^ t^ e c °nftant quantity C is to 


Therefore, in the afcendiftg branch, 
(increafing as we recede from A)— 

* x /~F> QNory = a x/-^, AN or » = 
a X fj- —- L+. A—, t — X f— £—— > and the 


v& 


f—r Remark- 

height producing the velocity at N = 1 ‘ * 1 p — - • perty P of" 

Hence we learn by the bye, that in no part of the ^ c t ja'ec- 
afcending branch can the inclination of the tangent be t 

4 B 2 fuch ! 
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fa eh that P iru.ll be greater than n ; and that if we fup- 
pofe P equal to n in any point of the curve, the velo¬ 
city in that point will be infinite. That is to fay, there 
is a certain aflignable elevation of the tangent which 
cannot be exceeded in a curve which has this velocity 
in the vertex. The belt way for forming a conception 
of this circumftance in the nature of the curve, is to 
invert the motion, and fuppofe an accelerating force 
equal and eppoiite to the refiftance, to adl on the body 
in conjunftion with gravity. It mull deferibe the fame 
curve, and this branch ANC mull have an aifymptote 
LO, which has this limiting pofition of the tangent. 
Tor, as the body defeends in this curve, its velocity 
increafes to infinity by the joint aftion of gravity and 
this accelerating force, and yet the tangent never ap¬ 
proaches fo near the perpendicular pofition as to make 
P zz n. This remarkable property of the curve was 
known to Newton, as appears by his approximations, 
which all lead him to curves of a hyperbolic form, ha¬ 
ving one aflymptote inclined to the horizon. Indeed 
it is pretty obvious: For the refiilance increafmg fader 
than the velocity, there is no velocity of projection fo 
great but that the curve will come to deviate fc from 
the tangent, that in a finite time it will become pa¬ 
rallel to the horizon. Were the refidance propoitional 
to the velocity, then an infinite velocity would produce 
a redlilineal motion, or rather a deflection from it lefs 
than any that can be afligned. 

We now fee that the particular form and magnitude 
of this trajedtory depends on two circumftances, a and 
n. a affedts chiefly the magnitude. Another circum¬ 
ftance might indeed be taken in, viz. the diminution of 
the accelerating force of gravity by the ftatical effedt of 
the air’s gravity. But, as we have already obferved, this 
is too trifling to be attended to in military projedtiles. 


tides are alike. Here u becomes infinite, or there is no 
terminal velocity; and n alfo becomes infinite, being 


2 b' 


f. 


It is therefore in the quantity P, or J p V i p 1 , 

that the difference between the trajedtory in a void and 
in a refilling medium confifts ; it is this quantity which 
expreffes the accumulated change of the ratio of the 
increments of the ordinate and abfeifs. In vacuo the 
fecond increment of the ordinate is conftant when the 
firft increment of the abfeiffa is fo, and the whole 
increment of the ordinate is as i+/>. And this diffe¬ 
rence is fo much the greater as P is greater in refpedt 
of n. P is nothing at the vertex, and increafes along 
with the angle MTP; and when this is a right angle, 
P is infinite. The trajedtory in a refilling medium 
will come therefore to deviate infinitely from a para¬ 
bola, and may even deviate farther from it than the 
parabola deviates from a ftraight line. That is, the di« 
fiance of the body in a given moment from that point 
of its parabolic path where it would have been in a 
void, is greater than the diftance between that point of 
the parabola from the point of the ftraight line where 
it would have been, independent of the addon of gra¬ 
vity. This mull happen whenever the refiltance is great¬ 
er than the weight of the body, which is generally the 
cafe in the beginning of the trajedlory in military pro¬ 
jedtiles ; and this (were it now neceffary) is enough to 
ihow the inutility of the parabolic theory. 

Although we have no method of deferibing till 
trajedtory, which would be received by the 
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was made equal to p. Therefore the ra- _ 


me- 
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dius of curvature, determined by the ordinary 

x ( 1 +p a )'( Si_ * } andj becaufe • is 

P J, 

for the defeending branch of the curve, the 


tnoos, is 


geometers, we may afeertain feveral properties of 
which will affift us in the folution of the problem. In taine ^' 
particular, we can affign the abfolute length of any part 
of it by means of the logiftic curve. For becaufe P 
— J'p 1 -\-p~, we have p *</ 1 -\~p z — P, and there- 

_fpy 1 +p 


fore z, which was 


a X- 


+ C, or=«x 


n 4- P 
radius of curvatur 




at M 


+ r 

X hyp. log 


j p\/ i+/>| 

may be expreffed by logarithms ; or z = a 
— , fince at the vertex A, where 


n + P 


in the afeending branch at N, it is ay ' r +P* * ^ r 


s mull be = 


Being able. 


P is alfo — 0. 

in this way, to afeertain the length AM 
^ of the curve (counted from the vertex), coi refponding 

Un both tides therefore, when the velocity is infinitely t0 any inclination p of the tangent at its extremity M, 
great, and P by this means fuppofed to equal or exceed- we can afeertain the length of any portion of it, fuch 
n, the radius of curvature is alfo infinitely great. We a!- as M in, by firft finding the length of the part A m, and. 
io fee that the two branches are unlike each other, and then of the F art AM. This we do more expeditioufly 
that when/ is the fame in both, that is, when the tangent thus 1 Let /> exprefs the pofition of die tangent in M, and 
is equally inclined to the horizon, the radius of cur- , p 

vature, the ordinate, the abfeifs, and the arch, are all q its pofition at m ; then AM = a X log. and Am 

greater m the afeending branch. This is pretty ob- “ 

vioLis. dor as the refiltance adts entirely in diminilhing = a X log 
the velocity, and does not affedt the defledion occafioned 
by gravity, it muft allow 


and 

n 


therefore M 


m is zz a 


X log- 


r , , . , , ,v gravity to incurvate the path 

fo much the more (with the fame inclination of its line 
ot action) as the velocity is more diminiihed. The 
curvature, therefore, in thofe points which have the 
fame inclination of the tangent, is greatefl in the de- 
lcenuing branch, and the motion is fwifteft in the 
attending branch. It is otberwife in a void, where both 


»-f Q. 


gjgjT* Thus we can find the values of a great num¬ 
ber of fmall portions, and the inclination of the tan¬ 
gents at their extremities. Then to each of thefe 


por¬ 
tions we can affign its proportion of the abcifla and 
ordinate, without having recourfe to the values of x andy 
For the portion of abfeifs correfponding to the arch M n> 

whofe 
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whofe middle point is inclined to the horizon in the 
angle b, will be M m x cofine b, and the correfponding 
portion of the ordinate will be M in x fin. 1 . Then we 
obtain the velocit y in each part of the curve by the 
equation h =\ a X i + / 2 ; or, more direCtly the velocity 

n +P _ 

v at M will be = a ? ^ 1 El 


Laftly, divide the 


Euler’s me^ 
thod pre¬ 
ferred. 


V n - f- P 

length of the little arch by this, and the quotient will be 
the time of defcribing Mm very nearly. Add all thefe 
together, and we obtain the whole time of defcribing 
the arch AM, but a little too great, becaufe the mo¬ 
tion in the fmall arch is not perfectly uniform. The 
error, however, may be as fmall as we pleafe, becaufe 
we may make the arch as fmall as we pleafe ; and for 
greater accuracy, it will be proper to take the / by 
which we compute the velocity, a medium between 
the / for the beginning and that for the end of the 
arch. 

This is the method followed by Euler, who was one 
of the moft expert analyfts, if not the very firft, in 
Europe. It is not the moft elegant, and the methods of 
fome other authors, who approximate direCtly to the areas 
of the curves which determine the values of x and/, have 
a more fcientific appearance ; but they are not ultimate¬ 
ly very different: For, in fome methods, thefe areas are 
taken piecemeal, as Euler takes the arch; and by the me¬ 
thods of others, who give the value of the areas by New¬ 
ton’s method of defcribing a curve of the parabolic kind 
through any number of given points, the ordinates of 
thefe curves, which exprefs x and y, mull be taken 
iingly, which amounts to the fame thing, with the 
great difadvantage of a much more complicated calcu¬ 
lus, as any one may fee by comparing the expreffions. 
of .v and y with the expreftion of z. As to thofe me¬ 
thods which approximate direCtly to the areas or va¬ 
lues of x and y by an infinite feries, they all, without 
exception, involve us in moft complicated expreffions, 
with coefficients of fines and tangents, and ambiguous 
figns, and engage us in a calculation almoft endlefs. 
find wc know of no feries which converges fall enough 
to give us tolerable accuracy, without fuch a number of 
terms as is fufficient to deter any perfon from the at¬ 
tempt. The calculation of the arches is very mode¬ 
rate, fo that a perfon tolerably verfant in arithmetical 
operations may compute an arch with its velocity and 
time in about five minutes. We have therefore no he- 
fitation in preferring this method of Euler’s to all that 
we have feen, and therefore proceed to determine fome 
other circumftances which render its application more 
general. 

Its a Y ^ there were no refiftance, the fmalleft velocity would 
ti»n made" at ^e vertex of the curve, and it would immediately 
more gcn-c- increafe by the aCtion of gravity confpiring (in however 
ral. fmall degree) with the motion of the body. But in a 

refilling medium, the velocity at the vertex is diminilh- 
ed by a quantity to which the acceleration of gravity 
in that point bears no affignable proportion. It is there¬ 
fore diminilhed, upon the whole, and the point of fmal¬ 
left velocity is a little way beyond the vertex. For the 
fame reafons,the greateft curvature is a little way beyond 
the vertex. It is not very material for our prefent pur- 
pofe to afcertain the exact "pofitions of thofe points. 


8J 


The velocity in the defcending branch augments con¬ 
tinually : but it cannot exceed a certain limit, if the ve¬ 
locity at the vertex has beenlefs than the terminal velo¬ 
city ; for when the curve is infinite, p is alfo infinite, and 
j 4. ap 1 

b = hecaufe n in this cafe is nothing in refpeCt of 
P, which is infihite; and becaufe p is infinite, the num¬ 
ber hyp. log. / +y i +/Tthough infinite, vaniffies in 
comparifon with/X v'i -j-/ 2 ; fo that in this cafe P = 
4/ % and h = a, and v = the terminal velocity. 

If, on the other hand, the velocity at the vertex has 
been greater than the terminal velocity, it will diminilh 
continually, and when the curve has become infinite, v 
will be equal to the terminal velocity. 

In either cafe we fee that the curve on this fide will 
have a perpendicular affymptote. It would require a 
long and pretty intricate ar.alyfis to determine the place 
of this affymptote, and it is not material for our prefent 
purpofe. The place and pofition of the other affymp¬ 
tote' LO is of the greateft moment. It evidently di- 
ftinguilhes the kind of trajectory from any other. Its 
pofition depends on this circumftance, that if / marks 
the pofition of the, tangent, n —P, which is the deno¬ 
minator of the fractions expreffing the fquare of the ve¬ 
locity, muft be equal to nothing, becaufe the velocity 
infinite : therefore, in this place, P = n, or 


56 $ 


IS 


n zn 


4 / v^i-j-/* + 4 l°g- /+V1 +/’• In order, therefore, 
to find the point L, where the affymptote EO cuts the 
horizontal line AL, put P= n, then will AL == x — 


'4, = ax(f-i _ 2-fA ._) 

•’ V»_p „—?)■ 


y - Tl -JT /- .. 

It is evident that the logarithms ufed in thefe expref¬ 
fions are the natural or hyperbolic. But the operations 


- —j I ——-— ;-- 

may be performed by the common tables by making 
the value of the arch M m of the curve = ~ x log. 

^.p &c ‘ wl:iere M means the fubtangent of the com¬ 
mon logarithms, or 0,43429 ; alfo the time of defcri- 
bing this arch will be expeditioufly had by taking a me- 

✓ 1 -f'/* 


Through 
the whole 
of tnis ar- 

means flu¬ 
ent. 


V n - j- P 


and 


V'l 4 


V » 4- Q 
» + Q. 


dium/* between the values of 
and making the time = . _ a .— v W 

M vVT * + P" 

Such then is the procefs by which the form and mag¬ 
nitude of the trajectory, and the motion in it, may be 
determined. But it does not yet appear how this is to 
be applied to any queftion in practical artillery. In this 
procefs we have only learned how to compute the mo¬ 
tion from the vertex in the defcending branch till the 
ball has acquired a particular direction, and the motion to 
the vertex from a pointof the afcendingbranch where the 
ball has another direction, and all this depending on the 
greateft velocity which the body can acquire by falling, 
and the velocity which it has in the vertex of the curve. 
But the ufual queftion is, “ What will be the motion of 
the ball projected in a certain direction with a certain 
velocity ?” - 

The mode of application is this: Suppofe a trajecto¬ 
ry computed for a particular terminal velocity,produced 
by the fall a } and lor a particular velocity at the vertex, 

which 
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which will be characterized by », and that the velocity 
at that point of the afeending branch where the incli¬ 
nation of the tangent is 30° is 900 feet^/w lecond. 
Then, we are certain that if a ball, whofe terminal ve¬ 
locity is that produced by the fall a , be projected, with 
the velocity of 900 feet per fecond, and an elevation of 
30°,it will deferibe this very trajectory, and the velocity 
and time correfponding to every point will be fuch as 
is here determined. 

Now this trajectory will, in refpeCt to form, anfwer 
an infinity of cafes : for its charaCteriftic is the propor¬ 
tion of the velocity in the vertex to the terminal velo¬ 
city. When this proportion is the fame, the number 
n will be the fame. If therefore we compute the tra¬ 
jectories for a fufficient variety of thefe proportions, we 
fhall find a trajectory that will nearly correfpond to any 
cafe that can be propofed; and an approximation fuffi- 
ciently exaCt will be had by taking a proportional me¬ 
dium between the two trajectories which come neareft 
to the cafe propofed. 

Accordingly, a fet of tables or trajectories have been 
computed by the Englifh tranflator of Euler’s Com¬ 
mentary on Robins’s Gunnery. They are in number 
18, diftinguifhed by the pofition of the affymptote of 
the afeending branch. This is given for 5 0 , io°, 15 0 , 
&c. to 85°, and the whole tiajeCtory is computed as far 
as it can ever be fuppofed to extend in practice. The 
following table gives the value of the number n cor¬ 
refponding to each pofition of the affymptote. 


C T I L E S. 

&c. Make y — -o, and take the maximum by vary- 

I 

hyperbol. log. 


OLB 

n ■ 

OLB 

n 

O 

0,00000 

45 

L 14779 

5 

0,08760 

5 ° 

M 3 2 3 6 

ID 

0,17724 

55 

1,82207 

*5 

0,27712 

60 

2 » 39°33 

20 

0,37185 

65 

3,29040 

25 

0,48269 

70 

4,88425 

3 ° 

0,60799 

75 

8,22357 

35 

0,75382 

80 

1 7*54793 

40 

0,92914 

85 

67,12291 


ing e, we obtain Sin. 2 e-\- a - fin, e. 

2 h 
■zh 

( 1 ---\, which gives us the angle e. 

a fine e) 

The numbers in the firft column, multiplied by the 
terminal velocity of the projectile, give us the initial 
velocity; and the numbers in the laft column, being 
multiplied by the height producing the terminal velo¬ 
city, and by 2,3026, give us the greateft ranges. The 
middle column contains the elevation. The table is 
not computed with fcrupulous exaftnefs, the queftion 
not requiring it. It may however be depended on with¬ 
in one part of 2000 

To make ufe of this table, divide the initial velocity 
by the terminal velocity u, and look for the quotient 
in the firft column. Oppofite to this will be found the 
elevation giving the greateft range; and the number in 
the laft column being multiplied by 2,3026 y,a (the 
height producing the terminal velocity) will give the 
range. 

Table of Elevations giving the greatejl Range. 


Since the path of a projefti’e ismuchlefs incurvated, 
and more rapid in the afeending than in the defeend- 
ing branch, and the difference is R> much the more re¬ 
markable in great velocities; it muft follow, that the 
range on a horizontal or inclined plane depends moft 
on the afeending branch : therefore the greateft range 
will not be made with that elevation which bifedls the 
angle of pofition, but with a lower elevation ; and the 
deviation from the bifedting elevation will be greater as 
the initial velocities are greater. It is very difficult to 
frame an exact rule for determining the elevation which 
gives the greateft range. We have fubjoined a little 
table which gives the proper elevations (nearly) corre- 
fponding to the different initial velocities. 

It was computed by the following approximation, 
which will be found the fame with the feries ufed by 
Newton in his Approximations. 

Let e be the angle of elevation, a the height 
producing the terminal velocity, k the height produ¬ 
cing the initial velocity, and c th* number whofe hy¬ 
perbolic logarithm is 1 ( i. e. the number 2,718) 
Then, 

’ =,x r‘ + fxHr)-s( C =s-)’ 


Initial vel. 

Elevation. 

Range. 

u 

2,3026a 

0,6909 

43 °- 40 ' 

0,1751 

0,7820 

43 -20 

0,2169 

■0,8645 

42 .50 

0,2548 

1*3817 

41 .40 

0,4999 

1,5641 

40 .20 

0,5789 

1,7291 

40 .10 

0,6551 

2,0726 

39 • 5 0 

0,7877 

2,3461 

37 -20 

0,8967 

2*5936 

35 -50 

0,9752 

2,7635 

35 •— 

1,0319 

3*1281 

34 - 4 ° 

M 4 11 

3*4544 

34 -20 

1,2298 

3 * 458 i 

34 -20 

1,2277 

3 > 9 IQI 

33 -5° 

I * 337 1 

4,1452 

33 - 3 ° 

i» 39 oi 

4*3227 

■33 ■ 3 0 

1,4274 

4,6921 

31 - 5 ° 

1,5050 

4,8361 

31 .50 

L 5341 


Such is the folution which the prefent ftate of our A dvantage 
mathematical knowledge enables us to give of this cele- to he de- 
brated problem. It is exadf in its principle, and the r ! ve ?, 
application of it is by no means difficult, or even ope- ^ e [ °e Ut '° B 
rofe. But let us fee what advantage we are likely to pro blem. 
derive from it. 

In the firft place, it is very limited in its application. 

There are few circumftances of general coincidence, 
and almoft every cafe requires an appropriated calcu¬ 
lus. Perhaps the only general rules are the two fol¬ 
lowing : 

1. Balls of equal denfity, projedted with the fame 
elevation, and with velocities which are as the fquare- 
roots of their diameters, will deferibe fimilar curves.— 

This is evident, becaufe, in this cafe, the reftftance will 
be in the ratio of their quantities of motion. Therefore 

all 
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all the homologous lines of the motion will be in the 
proportion of the diameters. * 

2. If the initial velocities of balls projected with the 
fame elevation are in the inverfe fubduplicate ratio of 
the whole refinances, the ranges, and all the homo¬ 
logous lines of their track, will be inverfely as thofe refift¬ 
ances. 

Thefe theorems are of confiderable ufe : for by means 
of a proper feries of experiments on one ball projected 
with different elevations and velocities, tables may be 
conftrudted which will afcertain the motions of an infi¬ 
nity of others. 

But when we take a retrofpe&ive view of what we 
have done, and confider the conditions which were al- 
fumed in the folution of the problem, we (hall find that 
much yet remains before it can be rendered of great 
pra&ical ufe, or even fatisfy the curiofity of the man of 
fcience. The refiftance is all along fuppofed to be in 
the duplicate ratio of the velocity ; but even theory 
points out many caufes of deviation from this law, fuch 
as the preffure and condenfation of the air, in the cafe 
of very fwift motions ; and Mr Robins’s experiments are 
lufficient to ihow us that the deviations muft be ex¬ 
ceedingly great in fuch cafes. Mr Euler and all fub- 
fequent writers have allowed that it may be three times 
greater, even in cafes which frequently occur ; and Eu¬ 
ler gives a rule for afcertaining with tolerable accuracy 
what this increafe and the whole refiftance may amount 
to. Let H be the height of a column of air whofe 
weight is equivalent to the refiftance taken in the du¬ 
plicate ratio of the velocity. The whole refiftance will 
H 1 

be expreffedby H -J———. This number 28845 is the 
20845 

height in feet of a column of air whofe weight balances 
its elafticity. We fhall not at prefent call in queftion 
his reafons for afligning this precife addition. They 
are rather reafons of arithmetical conveniency than of 
phyfical import. It is enough to obferve, that if this 
meafure of the refiftance is introduced into the procefs 
of inveftigation, it is totally changed; and it is not too 
much to fay, that with this complication it requires the 
knowledge and addrefs of a Euler to make even a par¬ 
tial and very limited approximation to a folution.— 
Any law of the refiftance, therefore, which is more 
complicated than what Bernoulli has aflumed, namely, 
that of a Ample power of the velocity, is abandoned by 
all the mathematicians, as exceeding their abilities ; and 
they have attempted to avoid the error arifing from the 
affumption of the duplicate ratio of the velocity, either 
by fuppofing the refiftance throughout the whole tra¬ 
jectory to be greater than what it is in general, or 
they have divided the trajectory into different por¬ 
tions, and aftigned different refiftances to each, which 
vary, through the whole of that portion, in the dupli¬ 
cate ratio of the velocities. By this kind of patch- 
work they make up a trajectory and motion which cor- 
refponds, in fome tolerable degree, with what ? With an 
accurate theory ? No ; but with a feries of experiments. 
For, in the firft place, every theoretical computation 
that we make, proceeds on a fuppofed initial velocity; 
and this cannot be afcertained with any thing approach¬ 
ing to precifion, by any theory of the aCtion of gun¬ 
powder that we are yet poffefled of. In the next place, 
our theories of the refilling power of the air are en- 
4 


tirely eftablifhed on the experiments on the flights of 
fhot and (hells, and are corrected and amended till they 
tally with the molt approved experiments we can find. 

We do not learn the ranges of a gun by theory, but the 
theory by the range of the gun. Now the variety and 
irregularity of all the experiments which are appealed 
to are fo great, and the acknowledged difference between 
the refiftance to flow and fwift motions is alfo fo great, 
that there js hardly any fuppofition which can be made 
concerning the refiftance, that will not agree in its re- 
fults with many of thofe experiments. It appears from 
the experiments of Dr Hutton of Woolwich, in 1784, 

1785, and 1786, that the fhots frequently deviated to 
the right or left of their intended track 200, 300, and 
fometimes 400 yards. This deviation was quite acci¬ 
dental and anomalous, and there can be no doubt but 
that the (hot deviated from its intended and fuppofed 
elevation as much as it deviated from the intended ver¬ 
tical plane, and this without any opportunity of mea- 
furing or difcovering the deviation. Now, when we 
have the whole range from one to three to choofe among 
for our meafure of refiftance, it is evident that the con¬ 
firmations which have been drawn from the ranges of 
(hot are but feeble arguments for the truth of any opi¬ 
nion. Mr Robins finds his meafures fully confirmed 
by the experiments at Metz and at Minorca. Mr 
Muller finds the fame. Yet Mr Robins’s meafure both 
of the initial velocity and of the refiftance are at leaft 
treble of Mr Muller’s ; but by compenfation they give 
the fame refults. The Chevalier Borda, a very expert 
mathematician, has adduced the very fame experiments 
in fupport of his theory, in which he abides by the 
Newtonian meafure of the refiftance, which is about -f 
of Mi Robins’s, and about of Muller’s. 

What are we to conclude from all this ? Simply this, Cwfes^of 
that we have hardly any knowledge of the air’s refill- ; ts 
ance, and that even the folution given of this problem has lity. 
not as yet greatly increafed it. Our knowledge confifts 
only in thofe experiments, and mathematicians are at¬ 
tempting to patch up fome notion of the motion of a 
body in a refilling medium, which fhall tally with . 
them. 

There is anothef efiential defeft in the conditions af- 
fumed in the folution. The denfity of the air is fup¬ 
pofed uniform ; whereas we are certain that it is lefs 
by one fifth or one fixth towards the vertex of the 
curve, in many cafes which frequently occur, than it is 
at the beginning and end of the flight. This is ano¬ 
ther latitude given to authors in their affumptions of 
the air’s refiftance. The Chevalier de Borda has, with 
confiderable ingenuity, accommodated his inveftigation 
to this circumftance, by dividing the traje&ory into 
portions, and,, without much trouble, has made one 
equation anfwer them all. We are difpofed to think 
that his folution of the problem (in the Memoirs of the 
Academy of Paris for 1769) correfponds better with 
the phyfical circumftances of the cafe than any other. 

But his procefs is there delivered in too concife a man¬ 
ner to be intelligible to a perfon not perfectly familiar 
with all the refources of modern analyfis. We there¬ 
fore preferred John Bernoulli’s, becaufe it is elementary 
and rigorous. 

After all, the pra&ical artillerift muft rely chiefly on 
the records of experiments contained in the books of 

pradlice 
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91 pradllce at the academics, or thofe made in a more pub- 
Neceffity u c ma nner. Even a perfedt theory of the air's refift- 
atteiuUng ance can h; m p ltt \ e fervice, unlefs the force of gun- 
n < icrit? lH rl " powder were uniform. This is far from being the cafe 
even in the fame powder. A few hours of a damp day 
will make a greater difference than occurs in any theo¬ 
ry ; and, in fervice, it is only by trial that every thing 
is performed. If the firft fhell falls very much fhort cf 
the mark, a little more powder is added ; and, in can¬ 
nonading, the corredtion is made by varying the eleva¬ 
tion. 

We hope to be forgiven by the eminent mathemati¬ 
cians for thefe obfervations on their theories. They by 
no means proceed from any difrefp.edl for their labours. 
We are not ignorant of the almoft infuperable difficul¬ 
ty of the talk, and we admire the ingenuity with which 
fome of them have contrived to introduce into their ana- 
lyfis reafonable fubflitutions for thofeterms which would 
render the equations intradlable. But we muft ftill 
fay, upon their own authority, that thefe are but inge¬ 
nious guefles, and that experiment is the touchftone by 
which they mould their fubflitutions ; and when they 
have found a coincidence, they have no motive to make 
any alteration. Now, when we have fuch a latitude for 
our meafure of the air’s refiflance, .that we may take it 
of any value, from one to three, it is no wonder that 
compenfations of errors fhould produce a coincidence ; 
but where is the coincidence? The theorifl fuppofes the 
ball to fet out with a certain velocity, and his theory 
gives a certain range ; and this range agrees with obfer- 
vation—but how ? Who knows the velocity of the ball 
in the experiment ? This is concluded from a theory in¬ 
comparably more uncertain than that of the motion in a 
refilling medium. 

The experiments of Mr Robins and Dr Hutton fhow, 
n the moft incontrovertible manner, that the refiflance 
to a motion exceeding 1100 feet in a fecond, is almcfl 
three times greater than in the duplicate ratio to the re¬ 
fiflance to model ate velocities. Euler’s tranflator, in 
his comparifon of the author’s trajedlories with experi¬ 
ment, fuppofes it to be no greater. Yet the coincidence 
is very great. The fame may be faid of the Chevalier 
de Borda’s. Nay, the fame may be faid of Mr Ro¬ 
bins’s own pradlical rules : for he makes his F, which 
correfponds to our a, almofl double of what thefe au¬ 
thors do, and yet his rules are confirmed by pradtice. 
Our obfervations are therefore well founded. 

The theory But mu ^ not be inferred from all this, that the 
is Hill of phyfical theory is of no ufe to the pradlical artillerifl. 
fomc ufe in It plainly lhows him the impropriety of giving the pro- 
pradhce, jedlile an enormous velocity. This velocity is of no ef- 
fedt after 200 or 300 yards at farthefl, becaufe it is fo 
rapidly reduced by the prodigious refiflance of the air. 
Mr Robins has deduced feveral pradlical maxims of the 
greatefl importance from what we already know of this 
iubjedt, and which could hardly have been even conjec¬ 
tured without this knowledge. See Gunnery. 

93 And it muft ftill be acknowledged, that this branch 

be^iroT V P^y^ ca ^ f c ’ ence is highly interefting to the philcfo- 
to yreate'r" P ncr i nor fimild we defpair of carrying it to greater 
pericdtion. psrledtion. The defedfs arife almoft entirely from our 
ignorance of the law of variation of the air’s refiflance. 
Experiments may be contrived much more conducive 
to our information here than thofe commonly reforted 
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to. The oblique flights of projedliles are, as we have 
feen, of very complicated inveftigation, and ill fitted for 
inftructing us ; but numerous and well contrived experi¬ 
ments on the perpendicular afcents are of great fim- 
plicity, being affected by nothing but the air’s refifl¬ 
ance. To make them inftrudtive, we think that the 
following plan might be purfued. Let a fet of expe¬ 
riments be premifed for afcertaining the initial veloci¬ 
ties. Then let (hells be difcharged perpendicularly 
with great varieties of denfity and velocity, and let no¬ 
thing be attended to but the height and the time ; even 
a confiderable deviation from the perpendicular will not 
affedt either of thefe circumftances, and the effedt of 
this circumftance can eafily be computed. The height 
can be afcertained with fufficient precifion for very va¬ 
luable information by their light orlfmoke. It is evi¬ 
dent that thefe experiments will give direct informa¬ 
tion of the air’s retarding force; and every experiment 
gives us two meafures, viz. the afcent and defcent: and 
the comparifon of the times of afcent or defcent, com¬ 
bined with the obferved height in one experiment made 
with a great initial velocity, will give us more informa¬ 
tion concerning the air’s refiflance than 50 ranges. If 
we fhould fuppofe the refiflance as the fquare of the ve¬ 
locity, this comparifon will give in each experiment an 
exadt determination of the initial and final velocities, 
which no other method can give us. Thefe, with ex¬ 
periments on the time of horizontal flights, with known 
initial velocities, will give us more inflrudlion on this 
head than any thing that has yet been done ; and till 
fomething of this kind is carefully done, we prefame 
to fay that the motion of bodies in a refilling medium 
will remain in the hands of the mathematicians as a mat¬ 
ter of curious fpeculation. In the mean time, the 
rules which Mr Robins has delivered in his Gunnery 
are very Ample and eafy in their ufe, and feem to come 
as near the truth as any we have met with. He has 
not informed ns upon what principles they are founded, 
and we are difpofed to think that they are rather em¬ 
pirical than fcientific. But we profefs great deference 
for his abilities and penetration, and doubt not but that 
he had framed them by means of as fcientific a difcuf- 
fion as his knowledge of this new and difficult fubjedt 
enabled him to give it, 

We fhall conclude this article’, by giving two or three ca p 
tables, computed from the principles eftablifhed above, ciliated on 
and which ferve to bring into one point of view the the prcce-' 
chief circumftances of the motion in a refilling medium. din S P'' in - 
Although the refult of much calculation, as any perfon "P 168, ’ 
who confiders the fubjedt will' readily fee, they muft not 
be confidered as offering any very accurate refults; or 
that, in comparifon with one or two experiments, the dif¬ 
ferences fhall not be confiderable. Let any perfon perufe ■ 
the publifhed regiflers of experiments which have been 
made with every attention,and he will fee fuch enormous 
irregularities, that all expeditions of perfedt agreement 
with them muft ceafe. In the experimentsat Woolwich in 
1 7 35» which were continued for feveral days, not only do 
the experiments of one day differ among.themfelves, but 
the mean of all the experiments of one day differs from 
the mean ofall the experiments of another no lefs than one 
fourth of the whole. The experiments in which the 
greatefl regularity may be expedled, are thofe made 
with great elevations. When the elevation is fmall, the 

range 
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range is more affesSted by a change of velocity, and (till 
more by any deviation from the fuppofed or intended di- 
reftion of the lhot. 

The firft table fliows the diftance in yards to which 
a ball projedted with the velocity 1600 will go, while 
its velocity is reduced one tenth, and the diftance at 
which it drops 16 feet from the line of its diredtion. 
This table is calculated by the refiftance obferved in Mr 
Robins’s experiments. The firft column is the weight 
of the ball in pounds. The fecond column remains the 
fame whatever be the initial velocity ; but the third co¬ 
lumn depends on the velocity. It is here given for the 
velocity which is very ufual in military fervice, and its 
life is to affift us in directing the gun to the mark.— 
If the mark at which a ball of 24 pounds is diredted is 
474 yards dillant, the axis of the piece mull be pointed 
16 feet higher than the mark. Thefe defledtions from 
the line of diredtion are nearly as the fquares of the 
diftances. 


1 . 

11 . 

in. 

2 

92 

420 

4 

12 X 

428 

9 

159 

456 

18 

200 

470 

32 

272 

479 


The next table contains the ranges in yards' of a 24 
pound fhot, projedted at an elevation of 45°, with the 
different velocities in feet per fecond, expreffed in the 
firft column. The fecond column contains the diftances 
to which the ball would go in vacuo in a horizontal 
plane ; and the third contains the diftances to which it 
will go through the air. The fourth column is added, 
to (how the height to which it rifes in the air ; and the 
fifth (hows the ranges corrected for the diminution of the 
air’s denfity as the bullet afcends, and may therefore be 
called the corrected range. 


1. 

11. 

hi. 

IV. 

V. 

200 

416 

349 

106 

360 

400 

1664 

I I 21 

33 « 

1150 

600 

3740 

1812 

600 

1859 

800 

6649 

2373 

866 

2435 

1000 

10390 

2845 

1138 

2 9 r 9 

1200 

14961 

3259 

1378 

3343 

1400 

20364 

3640 

1606 

3734 

1600 

26597 

395 ° 

1814 

4 ° 5 ° 

1800 

33663 

4 2 35 

1992 

4345 

■ 200c 

41559 

4494 

2168 

4610 

"2200 

50286 

4720 

2348 

4842 

2400 

59846 

49 i 7 

2460 

5044 

2600 


5106 

2630 

5238 

2800 


5293 

2762 

543 ° 

3000 


5455 

2862 

5596 

3200 




5732 


Tft °l] he The velocities can never be pufhed as far as 

* ta e> we have calculated for in this table; but we mean it 
for a table of more extenfive ufe than appears at firft 
fight. Recoiled!, that while the proportion of the Ye- 
Vol. XV. 
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locity at the vertex to the terminal velocity remains the 
fame, the curves will be fimilar ; therefore, if the initial 
velocities are as the iquare roots of the diameters of the 
balls, they will defcribe fimilar curves, and the ranges 
will be as the diameters of the balls. 

Therefore, to have the range of a 12 pound lhot, if 
projedted at an elevation of 45, with the velocity 1500 j 
fuppofe the diameter of the 12 pounder to be d, and 
that of the 24 pounder D ; and let the velocities be -o 
and V : Then fay, 5/ d : D — 1500, to a fourth 

proportional V. If the 24 pounder be projedted with 
the velocity V, It will defcribe a curve fimilar to that 
defcribed by the 12 pounder, having the initial velocity 
1500. Therefore find (by interpolation) the range of 
the 24 pounder, having the initial velocity V. Call this 
R. Then D : ff=R:r, the range of the 12 pounder 
which was wanted, and which is nearly 3380 yards. 

We fee by this table the immenfe difference between 
the motions through the air and in a void. We fee 
that the ranges through the air, inftead of in'creafing in 
the duplicate ratio of the initial velocities, really in- * 
creafe flower than thofe velocities in all cafes of mili¬ 
tary fervice ; and in the moft ufual cafes, viz. from 80O 
to 1600, theyincreafe nearly as the fquare-roots of the 
Velocities. 

A fet of fimilar tables, made for different elevations, 
would almoft complete what can be done by theory, 
and would be much more expeditious in their ufe than 
Mr Euler’s Trajedtories, computed with great labour 
by his Englifh tranflator. 

The fame table may alfo ferve for computing the 
ranges of bomb-ftiells. We have only to find what muft 
be the initial velocity of the 24 pound lhot which cor- 
refponds to the propofed velocity of the fliell. This 
muft be deduced from the diameter and weight of the 
ftiell, by making the velocity of the 24 pounder fuch, 
that the ratio of its weight to the refiftance may be thd 
fame as in the ftiell. 

That the reader may fee with one glance the rela¬ 
tion of thofe different quantities, we have given this 
table, expreffed in a figure (fig. 10). The abfciffa, 
or axis DA, is the fcale of the initial velocities in feet cccc * VIIt 
per fecond, meafured on a fcale of 400 equal parts in Relation of 
an inch. The ordinates to the curve ACG exprefs the thediffe- 
yards of the range on a fcale containing 800 yards in rent quan- 
an inch. The ordinates to the curve A * y exprefs dties * n 
(by the fame fcale) the height to which the ball rifes 
in the air. 

The ordinate BC (drawn through the point of the 
abfciffa which correlponds to the initial velocity 2000 
is divided in the points 4, 9, 12, 18,24, 32, 42, in 
the ratio of the diameters of cannon-fliot of different 
weights; and the fame ordinate is produced on the 
other fide of the axis, till BO be equal to BA ; and 
then BO is divided in the fubduplicate ratio of the 
fame diameters. Lines are drawn from the point A, 
and from any point D of the abfciffa, to thefe divifions. 

We fee diftindtly by this figure how the effect of the 
initial velocity gradually diminifties, and that in very 
great velocities the range is very little increafed by its 
augmentation. The dotted curve APQR, ftiows what 
the ranges in vacuo would be. 

By this figure may the problems be folved. Thus, 
to find the range of the. 12 pounder, with the initial 
4 C velocity 
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velocity 1500. Set off 1500 from B to T; draw FH If curves, fuch as ACG, were laid down in the fame 
parallel to the axis, meeting the line 12 A in H ; draw manner for other elevations, all the problems might be 
the ordinate HK ; draw KL parallel to the axis, meet- folved with great difpatch, and with much more accu- 
ing 24 B in L ; draw the ordinate LM, cutting 12 B racy than the theory by which the curves are drawn 
in N. MN is the range required. can pretend to. 


PROJECTION of the Sphere. 


phic fro- HT^HE projection of the sphere is a^perfpective 
je<ftion of A reprefentaiion of the circles on the furface of the 
the Sphere, fphere ; and is varioufly denominated according to the 
different pofitions of the eye and plane of projection. 

There are three principal points of projection ; the 
Jlereographic, the orthographic , and gnomonic. In the 
Itereographic projection the eye is fuppofed to be pla¬ 
ced on the furface of the fphere ; in the orthographic 
it is fuppofed to be at an infinite diftance; and in the 
gnomonic projection the eye is placed at the centre of 
the fphere. Other kinds of its projection are, the globular, 
Mercator's, fcenographic, &c. for which fee the articles 
Geography, Navigation, Perspective, &c. 

D EFINITI 0 NS. 


1. The plane upon which the circles of the lphere 
are defcribed, is called the plane of projection, or th <cpri¬ 
mitive circle• The pole of this circle is the pole of pro¬ 
jection, and the place of the eye is the projecting point. 

2. The line of meafures of any circle of the fphere 
is that diameter of the primitive, produced indefinitely, 
which paffes through the ^centre of the projected circle. 


Axi 


XIOM. 


The projection, or reprefentation of any point, is 
where the ftraight line drawn from it to the pro¬ 
jecting point interfeCts the plane of projection. 


SECTION L 


Of the Stereographic Projection of the Sphere - 

In the ftereographic projection of the fphere, the 
eye is placed on the furface of the fphere in the pole of 
the great circle upon which the fphere is to be project¬ 
ed. The projection of the hemifphere oppofite to the 
eye falls within the primitive, to which this projection 
is generally limited : it, however, may be extended to 
the other hemifphere, or that wherein the eye is placed, 
the projection of which falls without the primitive. 

As all circles in this projection are projected either into 
circles or ftraight lines, which are eafily defcribed, it is, 
therefore more generally underftood, and by many pre¬ 
ferred to the other projections. 

Proposition I. Theorem I. 

Every great circle which paffes through the projecting 
point is projected into a ftraight line palling through 
the centre of the primitive ; and every arch of it, 
reckoned from the other pole of the primitive, is pro¬ 
jected into its femitangent.. 


Let ABCD (fig. 1.) be a great circle palling thro’ p hicpf&-~ 
A, C, the poles of the primitive, and interfeCting it in j e aion of 
the line cf common feCtion BED, E being the centre the Sphere. 

of the fphere. From A, the projecting point, let there "TV-- 

be drawn ftraight lines AP, AM, AN, AQ, to any ate 
number of points P, M, N, in the circle ABCD: cx,s ' 

thefe lines will, interfeCt BED, which is in the fame 
plane with them. Let them meet it in the points 
p, m, n, q ; then p, m, n, q, are the projections of P, 

M, N, Qj hence the whole circle ABCD is projected 
into the ftraight line BED, pafEng through the centre 
of the primitive. 

Again, becaufe the pole C is projected into E, and 
the point M into m ; therefore the arch CM is project¬ 
ed into the ftraight line E m, which is the femitangent 
of the arch CM to the radius AE. In the like manner, 
the arch CP is projected into its femitangent E/>, &c- 

Corollaries. 

1. Each of the quadrants contiguous to the project¬ 
ing point is projected into an indefinite ftraight line, 
and each of thofe that are remote into a radius of the 
primitive. 

2. Every fmall circle which paffes through the pro¬ 
jecting point is projected into that ftraight line which 
is its common feCtion with the primitive. 

3. Every ftraight line in the plane of the primitive,, 
and produced indefinitely, is the projection of fome 
circle on the fphere pafiing through the projecting 
point. 

4. The: projection of any point in the furface of the 
fphere, is diftant from the centre of the primitive, by 
the femitangent of the diftance of that point from the 
pole oppofite to the projecting point. 

Proposition II. Theorem II. 

Every circle on the fphere which does not pafs through 

the projecting point is projected into a circle. 

If the given circle be parallel to the primitive, then 
a ftraight line drawn from the projecting point to any 
point in the circumference, and made to revolve about 
the circle, will deferibe the furface of a cone; which 
being cut by the plane of projection parallel to the bafe, 
the lection will be a circle. Se Comc-Seaions. 

But if the circle MN (fig. 2.) be not parallel to the 
primitive circle BD, let the great circle ABCD-, paf- 
fing through the projecting point, cut it at right angles 
in the diameter MN, and the primitive in the diameter 
BD, Through M, in the plane of the great circle, let 
MFbe drawn parallel to BD 5 let AM, AN be joined 
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Stereogra- and meet BD in m n. Then, becaufe AB, AD are 
phic L'ro- quadrants, and BD, MF parallel, the arch AM is equal 
of to AF, and the angle AMF or A in n is equal to ANM. 
t T e P f re * Hence the conic furface defcribed by the revolution of 
AM about the circle MN is cut by the primitive in a 
fuhcontrary pofition ; therefore the fedtion is in this 
cafe likewife a circle. 

Corollaries. 

i . The centres and poles of all circles parallel to the 
primitive have their projections in its centre. 

2. The centre and poles of every circle inclined to 
the primitive have their projedtions in the line of mea- 
fures. 

3. All projedted great circles cut the primitive in 
two points diametrically oppofite ; and every circle in 
the plane of projedtion, which paffes through the extre¬ 
mities of a diameter of the primitive, or through the 
projedtions of two points that are diametrically oppo¬ 
fite on the-fphere, is the projedtion of fome great 
circle. 

4. A tangent to any circle of the fphere, which does 
not pafs through the projedting point is projedted into 
a tangent to that circle’s projedtion; alfo, the circular 
projedtions of tangent circles touch one another. 

5. The extremities of the diameter, on the line of 
meafures of any projedted circle, are diftant from the 
centre of the primitive by the femitangents of the lea ft 
and greateft diftances of the circle on the fphere, from 
the pole oppofite to the projedting point. 

6. The extremities of the diameter, on the line of 
jneafures of any projedted great circle, are diftant from 
the centre of the primitive by the tangent and cotan¬ 
gent of half the great circle’s inclination to the primi¬ 
tive. 

7. The radius of any projedted circle is equal to half 
the fum, or half the difference of the femitangents of 
the leaft and greateft diftances of the circle from the 
pole oppofite to the projedting point, according as that 
pole is within or without the given circle. 

Proposition III. Theorem III. 

An angle formed by two tangents at the fame point 

in the furface of the fphere, is equal to the angle 

formed by their projedtions. 

jj] ate Let FGI and GH (fig. 3.) be the two tangents, 
ccccxix. an£ l A the projedting point; let the plane AGF cut 
the fphere in the circle AGL, and the primitive in the 
line BML. Alfo, let MN be the line of common fec- 
tion of the plane AGH with the primitive: then the 
angle FGH=LMN. If the plane FGH be parallel 
to the primitive BLD, the propofition is manifeft. If 
not, through any point K in AG produced, let the 
plane FKH, parallel to the primitive, be extended to 
meet FGH in the line FH. Then, becaufe the plane 
AGF meets the two parallel planes BLD, FKH, the 
lines of common fedtion LM, FK are parallel; there¬ 
fore the angle AMLrrAKF. But fince A is the 
pole of BLD, the chords, and confequently the arches 
AB AL, are equal, and the arch ABG is the fum of 
the arches AL, BG ; hence the angle AML is equal 
to an angle at the circumference Handing upon AG, 
and therefore equal to AGI or FGK ; confequently 
the angle FGK=FKG, and the fide FG=FK. In 


like manner HG^HK: hence _ _ 0 _ 

KHF are equal, and the angle FGH=FKH 


Corollaries. 


triangles (jm*, bterecgra- 

- LMN. Pro¬ 
jection of 
the Sphere, 


1. An angle contained by any two circles of the 
fphere is equal to the angle formed by their projec¬ 
tions. For the tangents to tbefe circles on the fphere 
are projedted into ftraight lines, which either coincide 
with, or are tangents to, their projedtions on the primi¬ 
tive. 

2. An angle contained by any two circles of the 
fphere is equal to the angle formed by the radii of their 
projedtions at the point of interfedtion. 


Proposition IV. Theorem IV. 

The centre of a projedted great circle is diftant from 
the centre of the primitive ; the tangent of the incli¬ 
nation of the great circle to the primitive, and its ra¬ 
dius, is the fecant of its inclination. 

Let MNG (fig. 4.) be the projedtion of a great 
circle, meeting the primitive in the extremities of the 
diameter MN, and let the diameter BD, perpendicular 
to MN, meet the projedtion in F, G. Bifedt FG in 
H, and join NH. Then, becaufe any angle con¬ 
tained by two circles of the fphere is equal to the angle 
formed by the radii of their projedtions at the point of 
interfedtion ; therefore the angle contained by the pro- 
pofed great circle and the primitive is equal to the 
angle ENH, of which EH is the tangent, and NH 
the fecant, to the radius of the primitive. 

Corollaries. 

2. All circles which pafs through the points M, N 
are the projedtions of great circles, and nave their cen¬ 
tres in the line BG; and all circles which pafs through 
the points F, G are the projedtions of great circles, 
and have their centres in the line HI, perpendicular to 
BG. 

2. If NF, NH be continued to meet the primitive 
in L, F; then BL is the meafure of the great circle’s 
inclination to the primitive; and MT=2BL. 

Proposition V. Theorem V. 

The centre of projedtion of a lefs circle perpendicular 
to the primitive, is diftant from the centre of the 
primitive, the fecant of the diftance of the lefs circle 
from its neareft pole ; and the radius of projedtion is 
the tangent of that diftance. 

Let MN (fig. 5.) be'the given lefs circle perpendi¬ 
cular to the primitive, and A the projedting point 
Draw AM, AN to meet the diameter BD produced 
in G and H ; then GH is the projedted diameter of 
the lefs circle: bifedt GH in C, and C will be its 
centre; join NE, NC. Then becaufe AE, Nl are 
parallel, the angle INEr=NEA ; but NEAezzNMA. 
= zNHG=NCG: hence ENC=INE + INC=NCG 
+ INC= a right angle; and therefore NC is a tan¬ 
gent to the primitive at N; but the arch ND is the 
diftance of the lefs circle from its neareft pole D : 
hence NG is the tangent, and EC the fecant of the 
diftance of the lefs circle from its pole to the radius of 
the primitive. 

4 C 2 


Pro- 
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Stcreogra- Proposition VI. Theorem VI. 

[iiVonof The projedlion of the poles of any circle, inclined to 
the Sphere, the primitive, are, in the line of meafures, diftant 

v ' from the centre of the primitive, the tange.nt, and 

cotangent, or half its inclination. 

Plate Let MN (fig. 6.) be a great circle perpendicular to 
ccccxix. t jj e primitive ABCD, and A the projedling point; then 
P, p are the poles of MN, and of all its parallels m n. 
See. Let AP, Ap meet the diameter BD in F/, 
which will therefore be the projedled poles of MN and 
its parallels. The angle BEM is the inclination of the 
circle MEN, and its parallels, to the primitive : and 
becaufe BC and MP are quadrants, and MC common 
to both ; therefore PC=BM: and hence PEC is alfo 
the inclination of MN and its parallels. Now EF is 
the tangent of EAF, or of half the angle PEC the in¬ 
clination; and E/ is the tangent of the angle EA f; 
but EA/is the complement of EAF, hence E/is the 
cotangent of half the inclination. 
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are projedted into d,f: hence the arches FD,/ d are ft- Stereogra- 
milar ; but GB is equal to FD, therefore the intercep- P h ’ c Pro- 
ted arch of the primitive GB is funilar to the projedled 
arch / d. - • * 

Corollary. 

Hence, if from the angular point of a projedted fphe- 
rical angle two ftraight lines be drawn through the 
projedled poles of the containing fides, the intercepted 
arch of the primitive will be the meafure of the fpheri- 
cal angle. 

Proposition IX. Problem I. 

To. deferibe the projedtion of a great circle through two 
given points in the plane of the primitive. 

Let P and B be given points, and C the centre of the 
primitive. 

1. When one point P (fig. 8.) is the centre of the 
primitive, a diameter drawn through the given points 
will be the great circle required. 

2. When one point P (fig. 9.) is in the circumference 


Corollaries. 

1. The projedlion of that pole which is neareft to 
the projedting point is without the primitive, and the 
projedlion of the other within.' 

2. The projedled centre of any circle is always be¬ 
tween the projedlion of its neareft pole and the centre 
of the primitive ; and the projedled centres of all circles 
are contained between their projedted poles. 

Proposition VII. Theorem VII. 

Equal arches of any two great circles of the fphere 
will be intercepted between two other circles drawn 
on the fphere through the remote poles of thofe great 


of the primitive. Through P draw the diameter PD ; 
and an oblique circle deferibed through the three points' 
P, B, D, will be the projedlion of the required great 
circle. 

3. When the given points are neither in the centre 
nor circumference of the primitive. Through either of 
the given points P (fig. 10.) draw the diameter ED, 
and at right angles thereto draw the diameter EG. 
From F through P draw the ftraight line FPH, meet¬ 
ing the circumference in H: draw the diameter HI, 
and draw the ftraight line FIK, meeting ED produced 
in D ; then an arch, terminated by the circumference, 
being deferibed through the three points P, B, K, will 
be the great circle. 


circles. 


Proposition X. Problem II. 


Let AGB, CED (fig. 7.) be two great circles of the 
f .here, whofe remote poles are E, P ; through which 
draw the great circle PBEC, and lefs circle PGE, in- 
terfedting the great circles AGB, CFD, in the points 
B, G, and D, F; then the arch BG is equal to the 
arch DF. 

Becaufe E is the pole of the circle AGB, and P the 
pole of CFD, therefore the arches EB, PD are equal; 
and fince BD is common to both, hence the arch ED 
is equal to the arch PB. For the fame reafon, the 
arches EF, PG are equal; but the angle DEF is 
equal to tire angle BPG: hence thefe triangles are 
equal, and therefore the arch DF is equal to the arch 
BG. 

Proposition VIII. Theorem VIII. 

If from either pole of a projedled great circle, two ftraight 
lines be drawn to meet the primitive and the pro¬ 
jedtion, they will intercept limilar arches of thefe 
circles. 

On a plane of projedlion AGB (fig. 7.) let the 
great circle CFD bs projedled into cfd, and its pole P 
icto p ; through p draw the ftraight lines pd,pf, then 
are the arches GB ,/d fimilar. 

Since pd lies .both ia the plane AGB and APBE, 
it is in their common fedtion, and the point B is alfo 
in their common fedlion ; therefore p d pafles through 
the point B. In like manner it may be ftrown that 
the line pf pafles through G. Now the points D, F 


To deferibe the representation of a great circle about 

any given point as a pole. 

Let P be the given pole, and C the centre of the pri¬ 
mitive. 

1. When P (fig. 8.) is in the centre of the primitive, 
then the primitive will be the great circle required. 

2. When the pole P ( fig. 11.) is in the circumfe¬ 
rence of the primitive. Through P draw the diameter 
PE, and the diameter AB drawn at right angles to PE 
will be the projedled great circle required. 

3. When the given pole is neither in the centre nor 
circumference of the primitive. Through, the pole P 

(fig. 12.) draw the diameter AB, and draw the diame- Plate 
ter DE perpendicular to AB ; through E and P draw ccccxx; 
the ftraight line EPF, meeting the circumference in F. 

Make FC equal to FD ; through E and G draw the 
ftraight line EGH, meeting the diameter AB produ¬ 
ced if necelfary in H ; then from the centre H, with the 
radius HE, deferibe the oblique circle DIE, and it 
wi l be the projedlion of the great circle required. 

Or, make DK equal to FA ; join EK, which inter- 
fedls the diameter AB in I; then through the three 
poiats D, I, E, deferibe the oblique circle DIE. 

Proposition XL Problem III. 

To find the poles of a great circle. 

1. When the given great circle is the primitive, its 
centre is the pole. 

2. To 
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2. To find the pole of the right circle ABC (fig. it.) 
Draw the diameter PE perpendicular to the given circle 
AB ; and its extremities P, E are the poles of the circle 
ACB. 

3. To find the pole of the oblique circle DEF (fig. 
13.) Join DF, and perpendicular theieto draw the 
diameter AB, cutting the given oblique circle DEF 
in E. Draw the ftraight line FEG, meeting the cir¬ 
cumference in G. Make GI GH, each equal to AD ; 
then FI being joined, cuts the diameter AB in P, the 
lower pole ; through F and Ii draw the ftraight line 
FH/, meeting the diameter AB produced in/, which 
will be the oppofite or exterior pole. 


Proposition XII. Problem IV. 

To defcribe a lefs circle about any given point as a pole, 

and at any given diftance from that pole. 

1. When the pole of the lefs circle is in the centre 
of the primitive ; then from the centre of the primitive, 
with the femitangent of the diftance of the given circle 
from its pole, defcribe a circle, and it will be the pro- 
jedfion of the lefs circle required. 

2. If the given pole is in the circumference of the 
primitive, from C (fig. 14.1, the centre of tire primitive, 
fet off CE the fecant of the diftance of the lets circle 
from its pole P; then from the centre E, with the tan¬ 
gent of the given diftance, defcribe a circle, and it will 
be the lefs circle required. Or, make PG, PF each 
equal to the chord of the diftance of the lefs circle from 
its pole. Through B, G, draw the ftraight line BGD 
meeting CP produced in 1 ) : bifeft GD in H, and 
draw HE perpendicular to GD j and meeting PD in 
E, then E is the centre of the lefs circle. 

3. When the given pole is neither in the centre nor 
circumference of the primitive. Through P (fig. 15.), 
the given pole, and C the centre of the primitive, draw 
the diameter A.B, and draw the diameter DE perpen¬ 
dicular to AB ; join EP. and produce ic to meet the 
primitive in / ; make /F, / G, each equal to the chord 
of the diftance of the lefs circle from its pole ; join EF 
•which interfefts the diameter AB in H ; from E through 
G draw the ftraight line EGI, meeting the diameter 
AB produced in I; bifedt HI in K: Then a circle de- 
fcribed from the centre K, at the diftance KH or KI, 
will be the projedtion of the lefs circle. 


Proposition XIII. Problem V. 

To find the poles of a given lefs circle. 

The poles of a lefs circle are alfo thofe of its parallel 
great circle. If therefore the parallel great circle be 
given, then its poles being found by Prob. III. will be 
thofe of the lefs circle. But if the parallel great circle 
be not given, let HMIN (fig. 15.) be the given lefs 
circle. Through its centre, and C the centre of the pri¬ 
mitive, draw the line of meafures IAHB ; and draw the 
diameter DE perpendicular to it, abb draw the ftraight 
line EHF meetingthe primitive in F ; make F/ equal 
to the chord of the diftance of the lefs. circle from its 
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the arch GF in / ; from E to / draw the ftraight line Stereogra. 

EP/, and P is the pole of the given lefs circle. pdc Pro¬ 
jedtion of 


Proposition XIV. Problem VI. 


the Sphere, 


To meafure any arch of a great circle. 

1. Arches of the primitive are meafured on the line 
of chords. 

2. Right circles are meafured on the line of femi¬ 
tangent 1 , beginning at the centre of the primitive. Thus, 
the meafute of the portion AC (fig. 16.) of the right 
circle DE, is found by applying it to the line of fe- 
micangents. The meafure of the arch DB is found 
by fubtradling that of BC from go 0 : die meafure of 
the arch AF, lying partly on each fide of the centre, 
is obtained by adding the meafures of AC and CF. 
LaiUy, To meafure the part AB, which is neither 
terminated at the centre or circumference of the pri¬ 
mitive, apply CA to the line of femitangents ; then 
CB, and the difference between the meafures of thefe 
arches, will be th.it of AB. 

Or thus, Draw the diameter GH perpendicular to 
DE ; then from either extremity, as D, of this diame¬ 
ter, draw lines through the extremities of the arch in¬ 
tended to be meafured ; and the intercepted portion of 
the primitive applied to the line of chords will give the 
meafure of the required arch. Thus IK applied to the 
line of chords will give the meafute of AB. 

3. To meafure an arch of an oblique circle : draw 
lines from its pole through the extremities of the arch 
to meet the primitive, then the intercepted portion of 
the primitive applied to the line of chords will give the 
meafure of the arch of the oblique circle. Thus, let 
AB (fig. 17.), be an. arch of an oblique circle to be 
meafured, and P its pole ; from P draw the lines PAD, 
PBE meeting the primitive in B and E ; then the arch 
DE applied to the line of chords will give the meafure 
of the arch of the oblique citcle AB. 


Proposition XV. Problem VII. 

To meafure any arch of a lefs circle. 

Let DEG (fig. 18.) be the given lefs circle, and 
DE the arch to be meafured : find its internal pole P ; 
and defcribe the circle AFI parallel to the primitive* 
and whofe diftance from the projedting point may be 
equal to the diftance of the given lefs circle from its 
pole P: then join PD, PE, which produce to meet 
the parallel circle in A and F. Now AF applied to 
a line of chords will give the meafure of the arch DE 
of the given lefs cL-cle. 


Proposition XVI. Problem VIII. 

To meafure any fpherical angle. 

1. If the angle is at the centre of the primitive, it is 
meafured as a plane angle. 

2, When the angular point is in the circumference of 
the primitive; let A (fig. 19.) be the angular point, 
and ABE an oblique circle inclined to the primitive. 


pole ; join E/, and its interfeftion P with the diame- Through P, the pole of ABE, draw the line AP / meet- 
ter AB is the interior pole. Draw the diameter /CL ing the circumference in / : then the arch E/ is the 
through E and L, draw EL q meeting the diameter AB meafure of the angle BAD, and the arch AF/ is the 
produced in q ; then q is the external pole. Or thus: meafure of its fupplement BAF : alfo / F is the mea- 
Join El interfering the primitive in G ; join alfo fure of the angle BAC, and / ED that of its fupple- 
EH, and produce it to meet the primitive in F, bifect ment. 

3-. ^ 
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3. If the angular point is neither at the centre nor 
circumference of the primitive. Let A (fig. 20.) be 
the angular point, and DAH, or GAF the angle to 
be meafured, P the pole of the oblique circle DAF, 
and p the pole of GAH: then from A, through the 
points P p, draw the ftraight lines APM, A^N, and 
the arch MN will be the meafure of the angle DAH; 
and the fupplement of MN will be the meafure of the 
angle HAF or DAG. 

Proposition XVII. Problem IX. 

To draw a great circle perpendicular to a projected 
great circle, and through a point given in it. 

Find the pole of the’given circle, then a great circle 
deferibed through that pole and the given point will be 
perpendicular to the given circle. Hence if the given 
circle be the primitive, then a diameter drawn through 
the given point will be the required perpendicular. If 
the given circle is a right one, draw a diameter at right 
angles to ft; then through the extremities of this dia¬ 
meter and the given point deferibe an oblique circle, 
and it will be perpendicular to that given. If the given 
circle is inclined to the primitive, let it be reprefented 
by BAD (.fig. 21.), whofe pole is P, and let A be the 
point through which the perpendicular is to be drawn : 
then, by Prob. I. deferibe a great circle through the 
points P and A, and it will be perpendicular to-the ob¬ 
lique circle BAD. 

Proposition XVIII. Problem X. 

Through a point in a projected great circle, to deferibe 
another great circle to make a given angle with the 
former, provided the meafure of the given angle is 
not lefs than the diftance between the given point and 
circle. 

Let the given circle be the primitive, and let A (fig. 
19.) be the angular point. Draw the diameters AE, DF 
perpendicular to each other; and make the angle CAG 
equal to that given, or make CG equal to the tangent 
•of the given angle ; then from the centre G, with the 
diftance GC, deferibe rhe oblique circle ABE, and it 
w'ill make with the primitive an angle equal to that 
•given. 

If the given circle be a right one, let it be APB (fig. 
22.) and let P be the given point. Draw the diameter 
GPI perpendicular to ABjoin GP, and produce it to 
a ; make H b equal to twice A a ; and G l being join¬ 
ed interfefls AB in C. Draw CD perpendicular to AB, 
and equal to the cotangent of the given angle to the 
radius PC ; or make the angle CPD equal to the com¬ 
plement oi that given : then from the centre D, with 
the radius DP, deferibe the great circle FPE, and the 
angle APF, or BPE, will be equal to that given. 

If APB (fig. 23.) is an oblique circle. From the 
-angular point P, draw the lines PG, PC through the 
centres of the primitive and given oblique circle.Through 
C, the centre of APB, draw GCD at right angles to 
PG ; make the angle GPD equal to that given ; and 
from the centre D, with the radius DP, deferibe the 
oblique circle FPE, and the angle APF, or BPE, will 
he equal to that propofed. 

Proposition XIX. Problem XI. 

Any great circle cutting the primitive being given, to 
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deferibe another great circle which {hall cut the gi- Stereogra- 
ven one in a propofed angle, and have a given arch ^ r °- 
intercepted between the primitive and given circles. {^Sphere 

If the given circle be a right one, let it be reprefent- ” 7 hte™* 
ed by APC (fig. 24.) ; and at right angles thereto draw ^ 
the diameter BPM ; make the angle BPF equal to the 
complement of the given angle, and PF equal to the 
tangent of the given arch ; and from the centre of the 
primitive with the fecant of the fame aich deferibe the 
arch G g. Through F draw FG parallel to AC, meet¬ 
ing G^ in G; then from the centre G, with the 
tangent PF, deferibe an arch n 0, cutting APC in I, 
and join GI. Through G, and the centre P, draw the 
diameter HK; draw PL perpendicular to HK, and 
IL perpendicular to GI, meeting PL in L; then L 
will be the centre of the circle HIK, which is that re¬ 
quired. 

But if the given great circle be inclined to the pri¬ 
mitive, let it be ADB (fig. 25.), and E its centre: 
make the angle BDF equal to the complement of that 
given, and DF equal to the tangent of the given arch, 
as before. From P, the centre of the primitive, with 
the fecant of the fame arch, deferibe the arch G g, and 
from E, the centre of the oblique circle, with the ex¬ 
tent EF, deferibe an arch interfering G g in G. Now 
G being determined, the remaining part of the opera¬ 
tion is performed as before. 

When the given arch exceeds 90°, the tangent and 
fecant of its fupplement are to be applied on the line 
DF the contrary way, or towards the right; the former 
conftruCtion being reckoned to the left. 

Proposition XX. Problem XII. 

Any great circle in the plane of projection being given 
to deferibe another great circle, which lhall make 
given angles with the primitive and given circles. 

Let ADC (fig. 26.) be the given circle, and QJts 
pole. About P, the pole of the primitive, defcribe"an 
arch m n, at the diftance of as many degrees as are in the 
angle which the required circle is to make with the pri¬ 
mitive. About Q_the pole of the circle ADC, and 
at a diftance equal to the meafure of the angle which 
the required circle is to make with the given circle 
ADC, deferibe an arch on, cutting mn in n. Then 
about n as a pole, deferibe the great circle EDF, cut¬ 
ting the primitive and given circle in E and D, and it 
will be the great circle required. 

Scholium. 

It will hence be an eafy matter to conftruCt all the 
various fpherical triangles. The reader is, however, 
referred to the article Spherical Trigonometry, for 
the method of conftru&ing them agreeable to this pro¬ 
jection ; and alfo for the application to the refolution of 
problems of the fphere. For the method of projecting 
the fphere upon the plane of the meridian, and of the 
horizon, according to the ftereographic projection, fee 
the article Geography. 

SECTION II. 

Of the Orthographic Projection of the Sphere , 

The orthographic projection of the fphere, is that in 
which the eye is placed in the axis of the plane of pro¬ 
jection, 
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Orthogra- jjCtion, at an infinite diftance with refpeCt to the dia- 
phic Pro- 

meter of the fphere ; fo that at the fphere all the vifual 
the S° here ra f s are aflupied parallel, and therefore perpendicular 
_ to the plane of projection. 

Hence the orthographic projection of any point is 
where a perpendicular from that point meets the plane 
of projection: and the orthographic reprefentation of 
any objeCt is the figure formed by perpendiculars drawn 
from every point of the objeCt to the plane of projec¬ 
tion. 

This method of projection is ufed in the geometri¬ 
cal delineation of eclipfes, occultations, and tranfits. 
It is alfo particularly ufeful in various other projec¬ 
tions, fuch as the analemma. See Geography, &c. 

Proposition I. Theorem I. 

Every ftraight line is projected into a ftraight line. If 
the given line be parallel to the plane of projection, 
it is projected into an equal ftraight line ; but if it 
is inclined to the primitive, then the given ftraight 
line will be to its projection in the ratio of the ra¬ 
dius to the cofine of inclination. 

cccxxj. Let AB (fig. 27.) be the plane of projection, and 
let CD be a ftraight line parallel thereto : from the ex¬ 
tremities C, D of the ftraight line CD, draw the lines 
CE, DF perpendicular to AB ; then by 3- of XI. of 
Eucl. the interfeCtion EF, of the plane CEFD, with 
the plane of projection, is a ftraight line: and becaufe 
the ftraight lines CD, EF are parallel, and alfo CE, 
DF ; therefore, by 34. of I. of Eucl. the oppofite fides 
are equal; hence the ftraight line CD, and its projec¬ 
tion EF, are equal. Again, let GH be the propofed 
ftraight line, inclined to the primitive; then the lines 
GE, HF being drawn perpendicular to AB, the inter¬ 
cepted portion EF will be the projection of GH. 
Through G draw GI parallel to AB, and the angle IGH 
will be equal to the inclination of the given line to the 
plane of projection. Now GH being the radius, GI, 
or its equal EF, will be the cofine of IGH j hence the 
given line GH is to its projection EF as radius to the 
cofine of inclination. 

Corollaries. 

1. A ftraight line perpendicular to the plane of 
projection is projected into a point. 

2. Every ftraight line in a plane parallel to the pri¬ 
mitive is projected into an equal and parallel ftraight 
line. 

3. A plane angle parallel to the primitive is pro¬ 
jected into an equal angle. 

4. Any plane rectilineal figure parallel to the primi¬ 
tive is projected into an equal and fimilar figure. 

5. The area of any rectilineal figure is to the area 
of its projection as radius to the cofine of its inclina¬ 
tion. 

Proposition II. Theorem II. ' 

Every great circle, perpendicular to the primitive, is 
projected into a diameter of the primitive ;'and every 
arch of it, reckoned from the pole of the primitive, is 
projected into its fine. 

Let BFD (fig. 28.) be the primitive, and ABCD 
a,great circle perpendicular to it, paffing through its 
poles A, C; then the diameter BED, which is their 
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line of common feCtion, will he the projection of the Orthogra- 
circle ABCD. For if from any point, as G, in the phic Pro¬ 
circle ABC, a perpendicular GH fall upon BD, it will ^e^s 'liere 

alfo be perpendicular to the plane of the primitive: ._^ £ h 

therefore H is the projection of G. Hence the whole 
circle is projected into BD, and any arch AG into EH 
equal to GI its fine. 

Corollaries. 

1. Every arch of a great circle, reckoned from its 
interfeCtion with the primitive, is projected into its 
verfed fine. 

2. Every lefs circle perpendicular to the primitive is 
projected into its line of common feCtion with the pri¬ 
mitive, which is alfo its own diameter; and every arch 
of the femicircle above the primitive, reckoned from the 
middle point, is projected into its fine. 

3. Every diameter of the primitive is the projection, 
of a great circle ; and every chord the projection of a 
lefs circle. 

4. A fpherical angle at the pole of the primitive is 
projected into an equal angle. 

Proposition III. Theorem III. 

A circle parallel to the primitive is projected into a 

circle equal to itfelf, and concentric with the primi¬ 
tive. 

Let the lefs circle FIG (fig. 29.) be parallel to the 
plane of the primitive BND. The ftraight line HE,, 
which joins their centres, is perpendicular to the primi¬ 
tive ; therefore E is the projection of H. Let any radii 
HI and IN perpendicular to the primitive <be drawn. 

Then IN, HE being parallel, are in the fame plane ; 
therefore IH, NE, the lines of common feCtion of the 
plane IE, with two parallel planes, are parallel; and 
the figure I HEN is a parallelogram. Hence NE — 

IH, and confequently FIG is projected into an equal 
circle KNL, whofe centre is E. 

Corollary. 

The radius of the projection is the cofine of the 
diftance of the parallel circle from the primitive, or the 
fine of its diftance from the pole of the primitive. 

Proposition IV. Theorem IV. 

An inclined circle is projected into an ellipfe, whole. 

tranfverfe axis is the diameter of the circle. 

i. Let ELF (fig. 30.) be a great circle inclined to 
the primitive EBF, and EF their line of common fec- 
tion. From the centre C, and any other point K, in 
EF, let the perpendiculars CB, KI be drawn in the 
plane of the primitive, and CL, KN, in the plane of 
the great circle, meeting the circumference in L, N. 

Let LG, ND be perpendicular to CB, KI; then G, 

D are the projections of L, N. And becaufe the tri¬ 
angles LCG, NKD are equiangular,.CL 3 ; CG 1 : : NK 3 t 
DK 3 ; or EC 3 : CG 3 : : EKF : DK 1 : therefore the 
points G, D are in the curve of an ellipfe, of which 
EF is the tranfverfe axis, and CG the femiconjugate 
axis. 

Corollaries. 

r. In a projected great circle, the femiconjugate 
axis is the cofine of the inclination of the great circle 
to the primitive. 


2. Per- 
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s. Perpendiculars to the tranfverfe axis intercept cor- 
refponding arches of the projection and the primitive. 

j. The eccentricity of the projection is the fine of 
the inclination of the great circle to the primitive. 

Cafe 2. Let AQB (fig. 31.) be a lefs circle, in¬ 
clined to the primitive, and let the great circle LBM, per¬ 
pendicular to both, interfeCt them in the lines AB, LM. 
From the centre 6 and any other point N in the dia¬ 
meter AB, let the perpendiculars TOP, NQ^be drawn 
in the plane of the lefs circle, to meet its circumference 
in T, P, Q. Alfo, from the points A, N, O, B, let 
AG, NI, OC, BH, be drawn perpendicular to LM; 
and from P, Q, T, draw PE, QD, TF perpendicu- 
1 at to the primitive ; then G, I, C, H, E, D, F, ate 
the projections of thefe points, Becaufe OP is perpendi¬ 
cular to LBM, and OC, PE, being perpendicular .to the 
primitive, are in the fame plane, the plane COPE is per¬ 
pendicular to LBM. But the primitive is perpendicular 
to LBM ; therefore the common feCtion EC is perpen¬ 
dicular to LBM, and to LM. Hence CP is a parallelo¬ 
gram, and EC OP. In like manner, FC, DI, are 
proved perpendicular to LM, and equal to OT, NQ^ 
Thus, ECF is a draight line, and equal to the diameter 
PT. Let QR, DK be parallel to AB, LM; then 
RO = NO = DI = KC, and PR X RT = EK X 
K.F. But AO : CG : : NO-: Cl; therefore AO*: 
CG 2 ; : QR 2 ; DIO and EC 1 : CG. : EKF : 
DK 2 . 

Corollaries. 

1. The tranfverfe axis is to the conjugate as radius to 
the cofine of the circle’s inclination to the primitive. 

2. Half the tranfverfe axis is the cofine of half the 
fum of the greated and lead didances of the lefs circle 
from the primitive. 

3. The extremities of the conjugate axis are in the 
dine of meafures, didant from the centre of the primitive 
by the cofines of the greated and lead didances of the 
lefs circle from the primitive. 

4. If from the extremities of the conjugate axis of 
any elliptical pn jsdlion perpendiculars be drawn (in the 
fame diredtion if the circle do not interfedl the primitive, 
but if otherwife in oppofite diredtions), they will inter- 
feel an arch of the primitive, vhofe chord is equal to the 
diameter of the circle. 

Proposition V. Theorem V. 

The projedled poles of an inclined circle are in its line 
of meafures didant from the centre of the primitive 
the fine of the inclination of the circle to the pri¬ 
mitive. 

Let ABCD (fig. 32.) be a great circle, perpendicu¬ 
lar both to the primitive and the inclined circle, and 
interfering them in the diameters AC, MN. Then 
ABCD paffes through the poles of the inclined circle ; 
let thefe be P, Qj and let Pp, Qjr, be perpendicular 
to AC ; p, q are the projedled poles ; and it is evident 
that p O — fine of BP, or MA, the inclination. 

Corollaries. 

1. The centre of the primitive, the centre of the pro- 
jedlion, the projedled poles, and the extremities of the 
conjugate axis, are all in one and the fame draight line. 

2. The didance of the centre of projedtion from the 
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centre of the primitive, is to the cofine of the diftance Orthogrs- 
of the circle from its own pole, as the fine of the circle’s P 1 ^; ^ r °' 
inclination to the primitive is to the radius. Spher« 


Proposition VI. Problem I. 

To defcribe the projedlion of a circle perpendicular to 
the primitive, and whofe didance from its pole is 
equal to a given quantity. 

Let PA^ B (fig. 33.) be the primitive circle, and 
P,/> the poles of the right circle to be projedled. 

Then if the circle to be projedled is a great circle,, 
draw the diameter AB at right angles to the axis Pp, 
and it will be that required. But if the required pro¬ 
jedlion is that of a lefs circle, make PE, PF each equal 
to the chord of the didance of the lefs circle from its 
pole ; join EF, and it will be the projedlion of the lefs 
circle required. 

Proposition VII. Problem II. 

Through a-given point in the plane of the primitive to 
defcribe the projedlion of a great circle, having a 
given inclination to the primitive. 

1. When the given inclination is equal to a fight an¬ 
gle, a draight line drawn through the centre of the pri¬ 
mitive and the given point will be the projedlion re¬ 
quired. 

2. When the given inclination is left than a right 
angle, and the given point in the circumference of the 
primitive. Let R (fig. 34.) be a point given in the 
circumference of the primitive, through which it is re¬ 
quired to draw the projedlion of a great circle, inclined 
to the primitive in an angle meafured by the arch QP 
of the primitive. 

Through the given point R draw the diameter RCS, 
and draw GC^ at right angles to it. Make the arch 
GV of the primitive equal to QP, and draw VA at 
right angles to GC ; and in G g, towards the oppofite 
parts of C, take CB equal to AC; then, with the 
greater axis RS, and lefs axis. AB, defcribe an ellipfe, 
and it will be the projedlion of the "oblique circle re¬ 
quired. 

3. When the didance of the given point from the 
primitive is equal to the cofine of the given inclination. 

Every thing remaining as in the preceding cafe ; let 
A be the given point, and AC the c fine of an arch 
GV, equal to the given arch QP ; then drawing the 
diameter RCS at right angles to ACB, the ellipfe de- 
fcribed with the given axis RS, AB will be the projec¬ 
tion of the inclined circle. 

4. When the didalice of the given point from the 
centre of the primitive is left than the femidiameter of 
the primitive, but greater than the cofine of the given 
inclination. 

_ Let D be the given point, through which draw the 
diameter IC i ; and at the point D draw DL perpen¬ 
dicular to DC meeting the primitive in L ; alfo diaw 
LK, making with LD the angle DLK equal to the 
complement of the given inclination. Let LK meet VWkeron 
DC in K ; then v. ill DK be left than DC- On DC as ‘he sphere, 
a diameter defcribe a circle, and make DH equal to P' 

DK; through H draw a diameter of the primitive 
RCS, and defcribe an ellipfe through the points R, D, 

S, and it will be the projedlion of the inclined circle. 

Pro- 
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Proposition VIII. Problem III. 

Through two given points in the plane of (lie piimi- 
tive to defcribe the projection of a great circle. 


1. If the two given points and the centre cf the 
primitive be in the fame ftraight line, then a dianiet r 
of the piimitive being drawn thr ugh thefe points will 
be the projefti-m of the great circle required. 

2. When the two given points are not in the fame 
flraight line with the centre of the primitive ; and cne 
of them is in the circumference of the primitive. 

Plate Let D, R, (fig. 34 ) he the two given poin*:s, of 
ccccxxi. which It is t.n the circumference of the primitive. Draw 
the diameter IlCS, and GCy, FDH perpendicular to 
it, meeting the primitive in F. Divide GC, g C, 
in A, 1 >, in the fame proportion as FH is divided in D ; 
and defcribe the ellipfe wbofe axes are RS, AB, and 
centie C; and it will be the projection required. 

When the given points are within the primitive, 
and not in the fame ftraight line with its centre. 

Let D, E (fig. 37.) be the two given points; 
through C the centre of the primitive draw the ftraight 
lines ID /, KE i ; draw DL perpendicular to I i, and 
EO perpend culir to K/f, meeting the primitive in L, 
O. Through E, and towards the fame parts of C, 
draw EP parallel to DC, and in magnitude a fourth 
proportional to LI), DC, OE. Draw the diameter 
CP meeting the primitive in R, S, and defcribe an 
ellipfe thr mgh the points D and R or S, and it will 
aTo pafs through E. This ellipfe will be the projection 
of the propofed inclined circle. 


Proposition IX. Problem IV. 

To defcribe the projtdion of a lefs circle parallel to the 
primitive, its diftance from the pole of the primitive 
being given. 

From the pole of the primitive, with the fine of the 
given diftance of the circle from its pole, defcribe a 
circle, and it will be the projection of the given lefs 
circle. 

Proposition X. Problem V. 

About a given point as a projedled pole to defcribe the 
projection of an inclined circle, whofe diftance from 
its pole is given. 

Let P (fig. 36.) be the given projedted pole, through 
which draw the diameter G^, and draw the diameter 
FI h perpendicular thereto. From P draw PL per¬ 
pendicular to GP meeting the circumference in L ; 
through which draw the diameter L /. Make LT, 
LK each equal to the chord of the diftance of the lefs 
circle fiom its pole, and join TI\, which interfedts L/, 
in From the points T, Q^K draw the lines FA, 
<V_S, KB, perpendicular to G^; and make OR, OS, 
r ich equal to QT, or QK. Then an ellipfe deferibed 
thr 'ugh the points A, S, B, R will be the projedlion 
tf tine propofed lefs circle. 

Proposition XI. Problem VI. 

To find the poles of a given projedled circle. 

1. If the prcjedEd circle be parallel to the primitive, 
the centre of the primitive will be it - pole. 

Vol. XV. 


of the Spue fix 

2, If the circle be rerptudiruiar f tie pT-hive, 
then the extremities ol a diameter <f the puntitive 
drawn at right angles to the ftiaight line rapicLi.iT; 
the prej idled circle, will be the poles of that circle 

3. When the projedled circle is inclined to the primi¬ 
tive. 

Let ARBS (fig. 36, 37.) he the cll'pt'ccil pis jediion 
of any oblique circle; through the centre ci v.hiclq 
and C the c.litre of the piimitive, chaw the line <■( me • 
Aires CBA, meeting the ellipfe in B, A ; and the [1 ; 
mitive in G, 7. Draw CH, BK, AT perp ndicular 
to G t r, mecti g the primitive in Id, 1 \, T. Bifcci tl.e 
arch KT in L, and draw LP perpendicular to Gg ; 
then P will be the projedled pole of .the circle, of which 
ARBS is the prijrdtion. 
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Proposition XII. Problem VII. 


To meafure any portion cf a projedled circle, and con- 

verfely. 

1. When the given prrjedlicn is that cf a great cir¬ 
cle. 

Let ADEB (fig. 3?.) be the given great circle, 
cither perpendicular or inclined to the primitive, <! 
which the portion DE is to he meafured, and let M m 
be the line cf meafures of the given circle. Through 
the points D, E draw the lines EG, DF para’Ll to 
Mm; and the- arch FG cf the primitive will Le the 
meafure of the arch DE cf the great circle, and com 
vsrfely. 

2. "When the projedlion is that of a lefs circle paral¬ 
lel to the primitive. 

Let DE (fig. 39.) be the portion to be meafured, 
of the lefs circle DEH parallel to the primitive. From 
the centre C.draw the lines CD, CE, and produce them 
to meet the primitive in the points B, F. Then t’ e 
intercepted portion BF of the primitive will b? the 
meafure cf the given arch DE of the lefs circle DEFI. 

3. If the given lefs circle, of which an arch is to be 
meafured, is perpendicular to the primitive. 

Let ADEB (fig. 40.) be the lefs circle, of which 
the meafure of the arch DE is required. Through C, 
the centre of the primitive, draw the line of meafures 
Mm, and from the interfedlion O cf the given right 
circle, and the line of meafures, with the radius OA, or 
OB, defcribe the femicircle AFGB ; through the point's 
D, E draw the lines DF, EG parallel to the line cf 
meafures, and the arch FG will be the mea r ure of DE, 
to the radius AO. In order to find a fimilar arch in the 
circumference of the primitive, join OF, OG, and at 
the centre C of the primitive, make the angle u: Cli 
equal to FOG, and the arch m H to the radius C m 
will be the meafure of the arch DE. 

4. When the given projection is cf a lefs circle in¬ 
clined to the primitive. 

Let RDS (fig. 41.) be the projection of a lefs circle 
inclined to the primitive, and DE a portion of that cir¬ 
cle to be-meafured. Through O the centre of the pro- 
jefted circle, and C the centre cf the primitive, draw 
the line of meafures M m ; and from the centre O, v. ith 
the radius OR, or 08 , defcribe the femicircle RGFS ; 
through the points D, E draw die hues DF, EG 
parallel to the line of meafures, and FG will be the 
meafure of the arch DE to the radius OR, or OS. 
Join OF, OG, and make the angle m CII eq nl to 
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Gnomonic FOG, and the arch m H of the primitive will be the 
I'rojedion uteafureof the arch DE of the inclined circle itDS. 

'p * e The corcerfe of this cionofition, namc-lv, to cut off 

J- rji( j-f. l » ' < 7 

._an arch from a given pre je&ed circle equal lo a given 

arch of the primitive, is obvious. 

The above operation would be greatly fhortened by 
iiflng the line of fines in the feCtor. 

It fe.:ms unneceffary to infill farther on this projection, 
efpecially as the reader will fee the application of it to the 
projection of the fphere on the planes of the Meridian, 
Equator, and Horizon in the ar.icle Geography ; and 
to tire delineation of Erlipjh in the article Astronomy. 
The slnalcmmct, Pla'e CCXII. in the aiticle Geogra¬ 
phy, is alfo according to this projection; and the me¬ 
thod of applying it to the felution of altronomical 
problems is there exemplified. 

SECTION III. 

Of the Gnomonic Projection of the Sphere. 

In this projection the eye is in the centre of the 
fphere, and the plane of projection touches the fphere 
in a given point parallel to a given circle. It is 
named gnomonic, on account of its being the founda¬ 
tion of dialling : the plane of projection may alfo re- 
prefent the plane of a dial, whofe centre being the pro¬ 
jected pole, the femiaxis of the fphere will be the fiile 
or gnomon of the dial. 

As the projection of great circles are reprefented by 
fhaight lines, and lefs circles parallel to the plane of 
projection are projected into concentric circles ; there¬ 
fore many problems of the fphere are very eafily refol- 
ved. Other problems, however, become more intricate 
on account of feme of the circles being projected into 
cllipfes, parabolas, and hyperbolas. 

Proposition I. Theorem I. 

Every great circle is projected into a firaight line per¬ 
pendicular to the line of meafures; and whofe diftance 
from the centre is equal to the cotangent of its in¬ 
clination, or to the tangent of its neareft diftance 
from the pole of the projection. 

Plate Le . t B ^D (%• 4*0 be ^ given circle, and let 
ccccxxji. the circle CBED be perpendicular to BAD, and to 
the plane of projection ; whofe interfection CF with 
this laft plane will be the line of meafures. Now fince 
the circle CBED is perpendicular both to the given 
circle BAD and to the plane of projection, the com¬ 
mon feCtion of the two laft planes produced will tbere- 
feie be perpendicular to the plane of the circle CBED 
produced, and confequently to the line of meafures: 
hence the given circle will be projected into that fec- 
tion ; that is, into a ftra : ght line pafllng through d, 
perpendicular to C d. Now C d is the cotangent of 
the angle C d A, the inclination of the given circle, or 
the tarigent of the arch CD to the radius AC. 

Corollaries. 

1. A great circle perpendicular to the plane of pro¬ 
jection is projected into a ftraight line palling through 
the centre of projection ; and any arch is projected in¬ 
to its correfpondent tangent. 

2. Any point, as D, or the pole of any circle, is 


pn jeCted into a point d, whofe diftance from the pole 
of projection is equal to the tangent ot that diftance. 

3. If two great circles be perpendicular to each 
other, and one of them paifes through the pole of pro¬ 
jection, they will be projected into two ftrJght lines 
perpendicular to each other. 

4. Hence it a great circle be perpendicular to fever cl 
other great circles, and its reprefentation pafs through 
the centre of projection ; then all thefe circles will be 
reprefented by lines parallel to one another, and per¬ 
pendicular to the line of meafures, for reprefentation 
of that firft circle. 

Proposition II. Theorem II. 

If two great circles interfeCt in the pole of pnjeCtion, 
their reprefentations will make an angle at the cent: 3 
of the plane of projection, equal to the angle made 
by thefe circles on the fphere. 

For fince both thefe circles are perpendicular to 
the plane of projection, the angle made by their in¬ 
teractions with this plane is the fame as the angle 
made by thefe circles. 

Proposition III. Theop.em III. 

Any lefs circle parallel to the plane of projection is 
projected into a circle whofe centre is the pole of 
proj' Ction, and its radius is equal to the tangent tf 
the diftance of the circle from the pole of projection. 

Let the circle PI (fig. 42 ) be parallel to the plane 
GF, then the equal arches PC, Cl are projected into 
the equal tangents GC, CH 5 and therefore C, the 
point of contaCt and pole of the circle PI and of the 
projection, is the centre of the reprefentation G, H. 

Corollary. 

If a circle be parallel to the plane of projection, and 
45 degrees from the pole, it is projected into a circle 
equal to a great circle of the fphere ; and therefore 
may be confidered as the primitive circle, and its radius 
the radius of projection. 

Proposition IV. Theorem IV. 

A lefs circle not parallel to the plane of projection is 
projected into a conic feCtion, whofe tranfverfe axis 
is in the line of meafures ; and the diftance of its 
neareft vertex from the centre of the plane of pro¬ 
jection is equal to the tangent of its neareft diftance 
from the pole of projection ; and the diftance of the 
other vertex is equal to the tangent of the greatell 
diftance. ° 

Any lefs circle is the bafe of a cone whofe vertex is 
at A (fig, 43.) ; and this cone being produced, its inter- 
feCtion with the plane of projection will be a conic 
feCtion. Thus the cone DAF, having the circle DF 
for its bafe, being produced, will be cut by the plane 
of projection in an ellipfe whofe tranfverfe^ diameter is 
df; and C d is the tangent of the angle CAD, and 
C/ the tangent of CAF. In like manner, the cone 
AFE, having the fide AE parallel to the line of mea¬ 
fures df, being cut by the plane of projection, the 
feCtion will be a parabola, of which/is the neareft ver¬ 
tex. 
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Onomonic tex, and the point into which E is projedted is at an 
Prujedtien infinite diftance. AH'o the cone AFG, whofe bale is 
the circle FG, being cut by the plane of projedtion, 
the fediion will be a hyperbola ; of which f is the near- 
veft vertex ; and GA being produced gives d the other 
vertex. 
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Corollaries. 

i . A lefs circle will be projedted into an ellipfe, a 
parabola, or hyperbola, according as the diftance of 
its moft remote point is lefs, equal to, or greater than, 
90 degrees. 

2. If H be the centre, and K, k, l the focus of the 
ellipfe, hyperbola, or parabola ; then HK — 

2 

for the ellipfe ; FI k =z ^ ^ _ for the hyperbola; 

2 

and f n being drawn perpendicular to AE fl — 

— — -- ^ for the parabola. 

2 

Proposition V. Theorem V. 

Let the plane TW (fig. 44. ) be perpendicular to the 
plane of projedtion TV, and BCD a great circle of the 
fphere in the plane TW. Let the great circle BED 
be projedted into the ftraight line b e k. Draw CQS 
perpendicular to b k, and C m parallel to it and equal 
to C 4 , and make QS equal toQm; then any angle 
QS t is the mealure of the arch Qj of the pro¬ 
jedted circle. 

Join AQj then becaufe C m is equal to CA, the 
Single QC m equal to QCA, each being a right angle, 
and the tide QC common to both triangles ; therefore 
Q m, or its equal QS, is equal QA. Again, fince the 
plane ACQJs perpendicular to the plane TV, and b 
to the interi'edbon CQj therefore b Q_is perpendicular - 
both to AQ__and QS : hence, fince AQ_and QS are 
equal, all the angles at S cut the line b QJn the fame 
point? as the equal angles at A. But by the angles at 
A the circle BED is projedted into the line b Q^ 
Therefore the angles at S are' the meafures of the parts 
of the projedted circle b Qj and S is the dividing centre 
thereof. 

Corollaries. 

x. Any great circle b Qj is projedted into a line of 
tangents to the radius SQ^ 

2. If the circle b C pal's through the centre of pro¬ 
jedtion, then the projedting point A is the dividing 
centre thereof, and C b is the tangent of its corief- 
pondent arch CB to CA the radius of projedtion. 

Proposition VI. Theorem VI. 

Let the parallel circle GLH (fig, 44.) be as far from 
the pole of projedtion C as the circle Fi ll is from 
its pole ; and let the diltance of the poles C, P be 
bifedted by the radius AO ; and draw b AD per-' 
pendicular to AO ; then any ftraight line l Q J 
diawn through b will cut off the arches b /, F n equal 
to each other in the reprefentations of thefe equal 
circles in the plane of projedtion. 

Let the projedtions of the lefs circles be defcribed. 
Then, becaufe BD is perpendicular to AO, the arches 


BO, DO are equal; but fince the. Lfs cutF-s are 
equally diftant each from its refpedtive pole, therefore 
the arches FO, OH are equal; and hence the arch BF 
is equal to the arch DH. For the frrr.e rcafon the 
arches BN, DL are equal; an I tire angle FBN is equal 
to the angle LDFI; therefore, on the fphere, the 
arches FN, HL arc equal. And fince the great circle 
BNLD is projedted into t’ie ftraight line IQjil, &c. 
therefore n is the projedtion of N, and / that of L; 
hence f n, b l, the projedtions of FN, FIL refpcdtivel}, 
are equal. 

Proposition VII, Theorem VII. 

If F n l, h Ig (fig. 45.) be the projections of two equal 
circles, whereof one is as far lrom its pole P a: the 
other from its pole C, which is the centre of pro¬ 
jedtion ; and if the diftance of the projected poles C 
be divided in 0, fo that the degrees in Co, op be 
equal, and the perpendicular 0 S be erected to the 
line of meafures gh. Then the line pn, Cl drawn 
from the p >les C,p, through any point QJn the Li.e 
0 S, will cut off the arches T n, b l equal to each othe , 
and to the angle QC p. 

The great circle AO perpendicular to the plane cf 
the primitive is projedted into the ftraight line 0 S per¬ 
pendicular to g h, by Prop. i. Cor. 3. Let QJxe the 
projedtion of q ; and fince p Q^ C'Q^are ftraight line-, 
they are therefore the reprefentations of tire arches P q, 
Cq of great circles. Now fince P q C is au ifofceles 
fpherical triangle, the angles PCQ^ CPQjire therefore 
equal; and hence the arches P q, C q produced will 
cut off equal arches from the given circles FI, GFI, 
whofe reprefentations F n, hi are therefore equal. 
and fince the angle QC p is the me ifure of the arch h l, 
it is alfo the meafure of its equal F’ u. 

Corollary. 

Hence, if from the projedted pole of any circle a 
perpendicular be eredted to the line of meafures, it 
will cut off a quadrant from the reprefentation of that 
circle. 

Proposition VIII. Theorem VIII. 

Let F n k (fig. 45.) be the projedtion of any circle FI, 
and p the projedtion of its pole P. If be the 

cotangent of CAP, and g B perpendicular to the 
line of meafures g C, let CAP be bifedted by AO, 
and the line 0 B drawn to any point B, and alfo p B 
cutting F nk in d; then the angle go B is the mea¬ 
fures of the arch F d. 

The arch PG is a quadrant, and the angle go A — 
gVA + 0 AP = g AC 0 AP sz g AC + CA S - 
gAo; therefore gA—go; confequently 0 is the 
dividing centre of g B, the reprefentation of GA ; and 
hence, by Prop. v. the angle go B is the meafure of^ B. 
But fince. pg reprefents a quadrant, therefore p is the 
pole of g B ; and hence the great circle p d B palling 
through the pole cf the circles g B and F n will cut 
off equal arches in both, that is, F d =r g B = angle 
go B. 

Corollary. 

The angle g 0 B is the meafure of the angle gp B. 

4 D 2 For 
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Giio.nomc 1'or the triangle gp *j tepreicnts :i tnang.e .on the 
IV. i fiivu jph, ve , wherein the uch wl.i- h g B reprefents is equal 
♦ *' , t! - e to the angle which the ang’e p n pi dents ; becaufe gp 
r: ~_^ a <> iucirant; thercibte^o 13 is the hk antic ft beth. 

Proposition IX. Problem I. 

To draw a great circle through a given point, arid 
win fe diilarice from the po’e id projection is equal to 
a given quantity. 

pla-e Let AD 13 (fig. 46.) be the projection, C its pole 
ccccxxn, cr centre, and P the point through which a great circle ^ 
is to be draw n: through the points P, C draw the 
ftraight line PC A, and draw CE perpendicular to it: 
make the angle CAE equal to the given difiance cf the 
circle from the pole of projedtion C ; and from the 
centre C, with the radius CE, deferibe the circle EFG : 
through P draw the ftraight line PIK, touching the 
circ’e^EFG in I, and it will be the projedtion of the 
great circle required. 

Proposition X. Problem II. 

To draw a great circle perpendicular to a great circle 
which paffes through the pole of projedtion, and at a 
given diftance from that pole. 

Let ADB (fig. 46.) be the primitive, and Cl the 
given circle : draw CL perpendicular to Cl, and make 
rise angle CLI equal to the given diftance: then the 
ftraight line KP, drawn through I parallel to CL, will 
bthe required projection. 

Proposition XI. Problem III. 

At a given point in a projected great circle, to draw 
another great circle to make a given angle with the 
former ; and, converfely, to meafure the angle con¬ 
tained between two great circles. 

Let P (fig. 47-) be the g'ven point in the given 
eat circle PB, and C the centre of the primitive: 
through tlie points P, C draw the ftraight line PCG ; 
and draw the radius of the primitive CA perpendicular 
thereto; join PA ; to which draw AG perpendicular : 
through G draw BGD at right angles to GP, meet¬ 
ing PB in B ; bTect the angle CAP by the ftraight 
line AO ; join BO, and make the angle BOD equal to 
that given ; then DP being joined, the angle BPD 
will be that required. 

If the meafure of the angle BPD be tequired, from 
• he points B, D draw the lines BO, DO, and the angle 
BOD is the meafure of BPD. 

Proposition XII. Problem IV. 

To deferibe the projedtion of a lefs circle parallel to the 
plane of projection, and at a given diftance from its 
pole. 

Let ADB (fig. 46.) be the primitive, and C its 
centre : fet the diftance of the circle from its pole, from 
B to H, and from H to D ; and draw the ftraight line 
AED, interfering CE perpendicular to BC, in the 
point E : with the radius CE deferibe the circle EFG, 
and it is the projection reqiftred. 

„ Proposition XIII. Problem V. 

To craw a lefs circle perpendicular to the plane of pro¬ 
jection. 
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Let C (fig. 48.) be the centre of projection, and Gnouumic 
TI a great c rcle parallel to the prepefed lefs circle : I ’ rr j ca :on 
at C make the angles ICN, TCO each equal to the (ft '„ e . 
diftance of the lets circle fiorn its parallel great circle - —* 

TI : let CL be the radius of projection, and from the Plate 
extremity L draw LM perpendicular thereto ; make wcetun. 
CV equal to LM ; or CF equal to CM : then with 
the vertex V ancl alf/mptotes CN, CO deferibe the 
hyperbola WVKf ; cr, with the focus F and CV de- f- See Co. 
feribe the hyperbola, and it will be the perpendicular nic Sec- 
circle deferibed. tiona * 

(f ■ 

* Proposition XIV. Prob-lem VI. 

To deferibe the projection of a lefs ciicle inclined to the 
plane of projedtion. 

Draw the lire of meafures dp (fig. 49.) and at C, 
the centre of projedtion, draw CA perpendicular to. 
dp, and equal to the radius of pnjedtion: with the 
centra A, and radius AC, deferibe the circle DCFG ft 
and draw RAE parallel to dp: then take the greateft 
and lead di fiances of the circle from the pole of projec¬ 
tion, and fet them from C to D and F refpedtively, for 
the circle DF; and from A, the prejedting point, draw 
the ftraight lines AF/, and AD d; then df will be 
the tranfverfe axis of the ellipfe: but if D fall beyond 
the line RE, as at G, then from G draw the line 
GAD d, and df is the tranfverfe axis of an hyperbola : 
and if the point D fall in the line RE, as at E, then 
the line AE will not meet the line of meafures, and the 
circle will be projedled into a parabola whefe vertex is 
f: bifect df in H, the centre, and for the ellipfe take 
half the difference of the lines Ad, A f, which laid 
from H will give K the focus : for the hyperbola, half 
the fum of Ad, A f being laid from H, will give k i’S 
focus: then with the tranfverfe axis df, and focus K, 
or k, deferbe ibe ellipfe < 7 M/, or hyperbola f n<, 
which will be the projedtion of the inclined circle : for 
the parabola, make EQ^equal to F/ and draw f n per¬ 
pendicular to AQ , and make fk equal to one half of 
n then with the vertex f, and focus k, deferibe 
the parabola/ in, for the projedtion of the given circle. 

FE. 

Proposition XV. Problem VII. 

To find the pole of a given projedled circle. 

Let DMF (fig. 50.) be the given pr< jedted circle, 
whofe line of meafures is DF, and C the centre of pro-. 
jedtion ; from C draw the radius of projedtion CA, per¬ 
pendicular to the line of meafures, and A will be the 
projedting point: join AD, AF, and bifedt the angle 
DAF by the ftraight line AP; hence P is the pole. 

If the given projedtion be an hyperbola, the angle 
f AG (fig. 49O, bifedted, will give its pole in the line 
c f meafures; and in a parabola, the angle/ AE bifedt¬ 
ed will give its pole. 

Proposition XVI. Problem VIII. 

To meafure any portion of a projedled great circle, or 

to lay off any number of degrees thereon. 

Let EP (fig. 51.) be the great circle, and IP a, 
portion thereof to be meafured : draw ICD perpendi¬ 
cular to IP; let C be the centre, and CD the radius of 
projedtion, with which deferibe the circle EBD j make 

IA 
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IA equ.il to IB ; then A is the dividing centre of EP; Let the fide? AC, CB, and the angle ACB (fig. Gnii-ronfc 
hence AP being joined, the angle LAP is the meafure 53.), be given: make the angles CDA, CDG (fig. P ro P^ ,on 
of the aivh IP. 56.) equal refpeCtivvly to the fides AC, CB (fig. (! ,^ r 0 . 

Or, if I AP be made equal to any given angle, then IP 53.); all'o make the angle ACB (fig. y6.) equal to .ilV-—» 

is the corrCpondent arch of the projection. the fph.rical angle ACB (fig. 53.), and CB equal to 

Proposition XVII. Problem IX. CG ’ f J ABC wi;1 hi the ^c\,on cf the fpherical 

triangle. 

To meafure any arch of a prcj.Cted lefs circle, or to To find the meafure of the fide AB : from C draw 
1 ly off any number of degrees cn a given projected CL perpendicular to AB, and CM parallel therett, 
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lefs circle. meeting the circumference of the primitive in M ; 

Let F « (fig. 52.) be the .riven left circle, and P maje LN equal to LM ; join AN BN and the angle 

, its pole : from the centre of'projection C d.aw CA A ^ B ' v '. 1 the ™ eaiur - C of , the ? d , c A ?‘ . . . 

1 , ..tv ±- V. r_j j 1. To find the meafure c f cither ct the fpherical angle 1 ’, 

perpendicular to the line ot meafures GH, and equal to „ , r , ~ T - * , 

f, r - -v • • ,, o j 1 • r n 1 1 , as BAc : from D craw DK perpendicular to AD, 

the radius ot pr'jeCtirn; 10m Ar, and tifeCt the angle , , ,. rT , „„ v T/ - , Trr ’■ 

^ \ t. 1 .1 n •;1 „ r , a r> „„ „, • o . ,. n and make KH equal to KD : Irom K draw KI per- 

CAP by the Untight line AO, to which draw AD per- „ , , V K . 

1 P r -i .1 • 1 n , rj r . pendicular to CK, and let AB produced meet KI m 

perpendicular: deferibe the circle G / H, as tar diftant t , . • TrT , , 1 , . ■ , 

r , 1 r ■ o- n • 1 • r I, and 10m HI : tnen the rectilineal angle Kill is tne 

Irom the pole of projection C as the given circle is from ’ J r t ,■ 

its pole Pi and through any given point «* in the pro- meal \ lreG ^ Rental angle BAG. By procecuing 

jecled circle Fi», draw D /, then H / is the meafure of ' a * firw ‘ ,atr manner > the meafure 01 lhe other an S 1c wul 
J . 1 -c- be found, 

the arch i n 

Or let the meafure be laid from H to/, and the line Proposition XXI. Problem XIII. 


. r pendicular to CK, and let AB produced meet KI in 

’ a - 1 r -. 'r an I, and join HI: then the rectilineal angle KHI is the 
a cmc.e is rom mea p ure 0 p fpherical angle BAC. By proceeding 


D / joined will cut off F n equal thereto. 

Proposition XVIII. Problem X. 

To deferibe the gnomonic projection of a fpherical trian¬ 
gle, when three tides are given; and to find the meafures 
of either of its angles. 

Let ABC (fig. 53.) be a fperical triangle whole 
three fides are given: draw the radius CD (fig. 34.) 
perpendicular to the diameter of the primitive EF ; ahd 
at the point D make the angles CDA, CDG, ADI, 
equal refpeclively to the fides AC, EC, AB, rfthe fpheri¬ 
cal triangle ABC (fig. 53.), the lines D A, DGinteifeel¬ 
ing the diameter EF, produced if necelTary in the points 
A and G : make DI equal to DG ; then from the centre 
C, with the radius CG, deferibe an arch ; and Torn A, 
with the diftance AI deferibe another arch, interacting 
the former in B; join AB,CB, and ACB will be'the pro¬ 
jection cf the fpherical triangle (fig. 53.) ; and the recti¬ 
lineal angle ACB is the meafure of the fpherical angle 

ACB (fig. 53). 

Proposition XIX. Problem XI. 


Two angles and the intermediate fide given, to de¬ 
feribe the gnomonic projection cf the triangle ; and 
to find the meafures of the remaining parts. 

Let the angles CAB, ACB, and the fide AC of 
the fpherical triangle ABC (fig. 53.), be given : make 
the angle CDA (fig. 56.) equal to the meafure of the 
given fide AC (fig. 53.) ; and the angle ACB (fig. 
56.) equal to the angle ACB (fig. 53.); produce AC 
to H, draw DK perpendicular to AD, and make KLf. 
equal to KD ; draw KI perpendicular to CK, and 
make the angle KHT equal to the fpherical angle 
CAB : from I, the interfeCtion of KI, HI, to A draw 
IA, and let it inter feci CB in B, and ACB will be the 
gnomonic projection of the fpherical triangle ACB 
(fig. 53). The unknown parts of this triangle may 
be meafured by laid problem. 

LProposition XXII. Problem XIV. 

Two fides of a fpherical triangle, and an angle oppo,- 
fhe to one of them given, to deferibe the projection 
of the triangle ; and to find the meafure of the re- 


The three angles of a fpherical triangle being given, to 
project it, and to find the meafures of the fides. 

Let ABC (fig. 55,) be the fpherical triangle of which 
ti e angles are given: ccnftruCt another fpherical triangle 
EFG,whofe fides are thefupplements of the given angles 
of the triangle ABC ; and wiih the fides of this fupple- 
mer.tal triangle deferibe'the gnomonic projection, &c. 
as before. 

It may be obferved, that the fupplemental triangle 
EFG has alfo a fupplemental part EF g ; and when the 
tides GE, GF, which are fubftituted in place of the 
angles A, B, are obtufe, the : r fupplements g E, g F 
are to be ufed in the gnomonic projection of the tri- 
argle. 


maining parts. 

Let the fides AC, CB, and the angle BAC of the 
fpherical triangle ABC (fig. 53.) be given : make the 
angles CDA, CDG (fig. 56.) equal refpeCtively to 
the meafures of the given fides AC, BC: draw DK 
perpendicular to AD, make KH equal to DK, and 
the angle KHI equal to the given fpherical angle 
BAC ; draw the perpendicular KI, meeting HI in 
I; join AI; and from the centre C, with the diftance 
CG, deferibe the arch GB, meeting AI in B, join 
CB, and ABC will be the rectilineal projection of the 
fpherical triangle ABC (fig. 53.) and the meafures 
of the unknown parts of the triangle may be found as 
before. 


Proposition XX. Problem XII. 


Proposition XXIII. Problem XV. 


Given two fides, and the included angle of a fpheri¬ 
cal triangle, to deferibe the gnomonic projection of 
that triangle, and to find the meafures of the other 
parts. 


Given two angles, and a fide oppofite to one of them, 
to deferibe the gnomonic projection of the triangle, 
and to find the meafures of the other parts. 

Let the angles A, B, and the fide BC of the tri¬ 
angle 
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Gnomonic angle ABC (fig. 55.), be given : let the fupplemental 
Projection triangle EFE be formed, in which the ang'es E, F, G, 
c 1*^ are the fupplements of the fides BC, CA, AB refpeCtive- 
. ly, and the fides EF, FG, GE, the fupplements of the 
Plate angles C, A, B Now, at the centre C (fig. 56.) 
ccccxxn;, rna i ;e the angles CDA, CDK equal to the meafures 
of the fides GE, GF refpeCtively, being the fupple¬ 
ments of the angles B and A; and let the lines DA, 
DK interfeCt the diameter of the primitive EF, in the 
points A and K : draw DG perpendicular to AD, 
make GH equal to DG, and at the point H make the 
angle GHI equal to the angle E, or to its fupplement; 
and let El, perpendicular to CH, meet HI in I, and 
join AI: then from the centre C, with the diilance 
CG, deferibe an arch interfering AI in B ; join CB, 
and ABC will be the gnomonic projection of the gi¬ 
ven triangle ABC (fig- 55-): the fupplement of the 
angle ACB (fig. 56.) is the meafure of the fide AB 
(fig. 55.) ; the meafures of the other parts are found 
as before. 

It has already been obferved, that this method of 
projection has, for the molt part, been applied to dial-- 
ling only. However, from the preceding propofitions, 
it appears that all the common problems of the fphere 
may be more eafily refolved by this than by either of 
the preceding methods of projection ; and the facility 
with which thefe problems are refolved by this method 
has given it the preference in dialling. It may not 
perhaps be amifs, in this place, to give a brief illuftra- 
tion of it in this particular branch of Science. 

In an horizontal dial, the centre of projection Z 
•(■fig. 57.) reprefents the zenith of the place for which 
the dial is to be conftruCted ; ZA the perpendicular 
height of the ftyle : the angle ZPA, equal to the given 
latitude, determines the diftance ZP of the zenith from 
the pole ; and AP the edge of the ftyle, which by its 
ihadow gives the hour : the angle ZAP, equal alfo to 
the latitude , gives the diftance of the equator EQ_Jrom 
the zenith : let E a be equal to EA, and a will be the 
dividing point of the equator. Hence if the angles 
E uI,Efl II, &c. E a XI, E«X, &c, be made equal 
to 15 0 , 30°, &c. the equator will be divided into hours ; 
and lines drawn from P to thefe points of divifion will 
be hour lines. 

If the dial is either vertical, cr inclined to the hori¬ 
zon, then the point Z will be the zenith of that place 
v.liofe horizon is parallel to the plane of the dial: ZE 


will be the latitude of that place ; and the hours on the Gnomonic 
former dial will now be changed into others, by ?. quan- Projection 
tity equal to the difference of longitude between the gi- ° 

ven place and that for which the dial is to be conftruCt- _, 

ed. Thus if it is noon when the fhadow of the ftyle 
falls on the line P X, then the difference of meridian, is 
the angle E a X, or 30 0 - Hence, when a dial is to 
be conftruCted upon a given plane, either perpendicular 
or inclined to the horizon, the declination and inclina¬ 
tion of that plane muft be previoufty found. 

In an ereCt-direCt fouth dial, its zenith Z is the 
fuuth point of the horizon, ZP is the diftance of this 
point from the pole, and ZE its diftance from the equa¬ 
tor. If the dial is directed to the north, Z, reprefents 
the north point cf the hoiizon ; PZ the diftance of Z 
from the pole under the horizon; and ZEthe elevation 
of the equator above the hoi izon. 

If the dial is an ereCt eaft or weft dial, the zenith Z 
is the eaft or weft points of the horizon accordingly, 
and the pole P is at an infinite diftance, for the angle 
ZAP is a right angle ; and therefore the line AP will 
riot meet the meridian PZ. The line ZA produced 
is the equator, and is divided into hours by lines per¬ 
pendicular to it. 

If the plane of the dial is parallel to the equator, its 
zenith Z coincides with one of the poles of the equa¬ 
tor P ; and hence the hour lines of this dial are formed 
by drawing lines from the point Z, containing angles 
equal to 1 j°. 

In the preceding method, of projeCiion of the fplieres 
equal portions of a great circle on the fphere are re- 
prefented by unequai portions in fhe plane of projec¬ 
tion, and this inequality increafes w ith the diftance from 
the centre cf projeCiion. Hence, in projections of the 
earth, thofe places towards the circumference of the 
projeCiion are very much diftorted. In order to avoid 
this inconveniency, M. de la Hire * propofed, that the # Hift. de 
eye fhould be placed in the axis produced, at the di-'' ^ cade ' 
ftance of the fine cf 45 0 beyond the pole : In this cafe “ 

arches of the fphere and their projections are very near-1701.' 
ly proportional to each other. Hence in a map of the See a'fo 
earth agreeable to this conftruCtion, the axis, inftead of article 
being divided into a line of femitangents, is divided Geo g ra * 
equally, in like manner as the circumference. The p 
map of the world, Plate CCXIV. is conftruCted agveea- 1> ' : °' 
able to this method of projection. 
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Proi Aon. PROJECTION, in perfpeCtive denotes the, ap~ 
>—-“v— pearance, or reprefentation of an object on the perfpec- 
tive plane. 

The projection, e gr. of a point, as B (Fig. 1. 
Plate GCCLXXXIII.) is a point b, through which the 
1 ptic ray BE pafies from the objective point through the 
plane to the eye ; or it is the point wherein the plane 
cuts the optic ray. 

And hence it is eafily conceived what is meant by the 
projection of a line, a plane or a folid. 

Projection in Alchemy, the calling of a certain ima¬ 
ginary powder, called powder of projection, into a cru¬ 
cible, or other veffel, full of fome prepared metal, or 
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other matter; which is to be hereby prefently tranf- Projeflion, 
muted into gold. Procure. 

Powder of Projection, or cf the philofopher’s Hone, 
is, a powder fuppofed to have the virtue of changing 
any quantity of an imperfeCt metal, as copper or h.ui 
in a mere perfect one, as filver or gold, by the ad¬ 
mixture of a little quantity thereof. 

The mark to which alchemifts direCt all their en¬ 
deavours, is to find the powder of projection ; which 
every one of them has been within an ace of a hundred 
times. See Phlosopher ’j Stone. 

PROJECTURE, in architecture, the out-jetting 
and prominency, nr embolfing, which the mouldings 

and 
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Proliy.ru3 and other members have beyond the naked wall, co- 
li ■ lumn, &c. 

Prolific .* PROLAPSUS, in furgery, a prolapfion or falling 
out of any part of the body from its natural (ituation : 
thus we fay, prolapfns hitjlvii , “ a prolapfion of the in- 
teftine,” See. See Surgery. 

PROLATE, in geometry, an epithet applied to a 
fpheroid produced by the revolution of a lemi-ellipfis 
ab^ut its larger diameter. See Spheroid. 

PROLEGOMENA, in philology, certain prepa¬ 
ratory obfervations or difeourfes prefixed to a book:, 
&c. containing fomething necelfary for the reader to be 
apprifed of, to enable him the better to underftand the 
book, or to enter deeper into the fcience, Sec . 

PROLEPSIS, a figure in rhetoric, by which we 
anticipate or prevent what might be objected by the ad- 
verfary. See Oratory, n° 80. 

PROLEPTIC, an epithet applied to a periodical 
difeafe which anticipates, or whofe paroxyfm returns 
i'ooner and footer every time; as is frequently the cafe 
in agues. 

PROLIFER flos; (proles, “an offspring;” and 
fero , “ to bear) ;” a prolific flower, or a flower which 
from its own fubftance produces another ; a Angular de¬ 
gree of luxuriance, to which full flowers are chiefly in¬ 
cident. See Botany, p 428. 

PROLIFIC, fomething that has the qualities ne- 
ceffary for generating. 

The prolific powers of fome individuals among man¬ 
kind are very extraordinary.—Inllances have been found 
where children,' to the number of fix, feven, eight, nine, 
and fometimes fixteen, have been brought forth after 
one pregnancy. The wife of Emmanuel Gago, a la¬ 
bourer near Valladolid, was delivered, the 14th of June 
1779, of five girls, the two firft of whom were bap¬ 
tized : the other three were born in an hour after ; two 
of them were baptized ; but the laft, when it came into 
the world, had every appearance of death. The cele¬ 
brated Tarfin was brought to bed in the feventh moijth 
of her pregnancy, at Argenteu -1 near Paris, 17th July 
1779, of three boys, each 14 inches and a half long, and 
of a girl 13 inches: they were all four baptifed, but did 
not live 24 hours. 

The public papers for the month of June 1779 
made mention of one Maria Ruiz, of the di drift of 
Lucena in Andalufia, who was fucceffively delivered of 
t 6 boys, without any girls ; and feven of them were 
ffill alive on the 17th of Auguft thereafter. The fol¬ 
lowing, though a recent faft, is almoft incredible : In 
the year 1755, a Mufcovite peafant, named James 
Kyrloff, and his wife, were prefented to the Emprefs 
of Ruffia. This peafant had been twice married, and 
was then 70 years of age. His firft: wife was brought 
to bed 21 times ; namely, four times of four children 
each time ; feven times of three, and ten times of two ; 
making in all 57 children, who were then alive. His 
l'econd wife, who accompanied him, had already been 
delivered feven times, once of three children, and fix 
times of twins, which made 15 children for her (hare. 
Thus the Mufcovite patriarch had already had 72 chil¬ 
dren by two marriages. We are allured that the ful- 
tan Muftapha III. had iffue by his concubines 580 
male children. What number of female children he 
bad, and whether there were twins of both fexes, we 
are net informed. Thefe fails fuppofe great fecundity ; 
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and whatever credit is given to them, we mu.I conlider Prolixity 
as entirely fabulous what is reported concerning a II 
countefs of Holland who was delivered of 365 chil- 1>rnl ^' ^ 

dren, of a very fmall ii/,c. 

PROLIXITY, in dkcourfe, the fault of entering 
into too minute a detail, or being too long, precile, 
and circumftantial, even to a degree of tedioulnefs. 

PROLOCUTOR ot the convocation, rhefpeaker or 
chairman of that affembly. See Convocation. 

PROLOGUE, in dramatic poetry, a difeourfe ad- 
dreffed to the audience before the drama or play begins. 

The original intention was to advertife the audience of 
the fubjrft of the piece, and to prepare them to enter 
more eafily into the aftion, and l'ometimes to make an 
apology for the poet. 

PROMETHEUS, the fon of Japetus, fuppofed to 
have been the firft difeoverer of the art of ftriking fire 
by flint and Heel ; which gave rife to the fable of his 
Healing fire from heaven : A renowned warrior; but 
whofe hiftory is involved in fable. He flourilhed about 
1687 B. C. The poetical account is, that he formed a 
man of clay of fuch exquifite workmanfhip, that Pal¬ 
las, charmed with his ingenuity, offered him whatever 
in heaven could contribute to fiuilh his defign ; and for 
this purpofe took him up with her to the celeftial man- 
fiens, where he Hole fome fire from the chariot of the 
fun, which he ufed to animate his image. At this 
theft Jupiter was fo enraged, that he ordered Vulcan to 
chain him down on Mount Caucafus, and fent an eagle ‘ 
or vulture to prey on his liver ; which every night was re¬ 
newed, in proportion to the quantity eaten up in the day¬ 
time, until at laft. he was delivered by Hercules, who kill¬ 
ed the vulture. 

Prometheus, in ancient aftronomy, was the name 
of a conllellation of the northern hemifphere, now called 
Hercules , En ^ oetafm . See Astronomy, n° 406. 2 

PROMISE, in ordinary cafes, is a declaration of Promife 
fome intention to be put in execution ; but in morals is defined, 
a folemn affeveration by which one pledges his veracity 
that he {hall perform, or caufe to be performed, the 
thing which he mentions. 

As fuch a declaration excites expectations in the 
minds of thofeto whom it is made; and as to fruilrats 
thefe expectations might roufe indignation, and be fol¬ 
lowed by confequences injurious to the perfon, the cha- 4 
rafter, or intereft, of him who made it—it becomes a How it 
matter of prudence in the promifer to keep his word. com estob« 
And farther, as a certain degree of confidence is found bindlu £ - 
neceffaiy to the very exiftence of civil fociety, and as 
others may have afted on the faith of his promife, it is 
now not a matter of prudence only to keep his word—. 
it is a duty which he owes to all who have fpent their 
time, their money, or their labour, in confequence of 
thofe expectations which he has warranted them to en¬ 
tertain. 

It, then, being confonant to found reafon, neceffaiy 
to the exiftence of civil fociety, and in general the al¬ 
tered of both the promifer and promifee, that the words 
of the promife fhould be fulfilled, it has become a maxim 
in morals that a man is obliged to perform his pro¬ 
mife. 

In many inllances, the great difficulty concerning a Interureta- 
promife is, how to explain it; for although the grounds tion of a 
of its obligation be thofe expectations which it has P r °ndfe 
raifed, a queftioiv will occur. Is the promifer bound to lamttimes 

anfwer d ‘ fficwk> 
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Promife, anfwer fully all the expectations to which the different fpre.lie h^i entertained hopes of its performance. The Promife. 

— conftruftions of his words may have given birth ? Should cale is fimilar where a promife is releafed, that is, where ~ * 

I, for inftance, defire a man to run with a letter to fucli the performance is diipenfed with by the promifee, and 
uplace, and engage to fatisfy him upon his return ; and where he entertains no expectations on account of any 
if on his return I gave him double of the ufual hire thing that the promifer has faid to him. Should a 
in like cafes ; but if he be not fatisfied with lefs than third perfon entertain hopes on account of the promife, 

the triple of fuch a fum, am I obliged to grant his de- he is-to cberifh thefe hopes at his own hazard, having 

mands ? This will lead us to confider the rules by which no encouragement from the promifer to do fa: yet if 
« promife fliould be interpreted. this perfon has been warranted to hope by the promifee, 

4 If a promife were always to be deemed obligatory the promifee has renounced his privilege of releafing the 

in the fenfe in which the promilee receives it, a mail promife, and along with the promder becomes bound 


When it is 
releafeil by 
the pro- 
tnifec. 


«-r pro- 
mifee 
ought to 
be taken. 


Whether 
the mean 

injt of the would notknowwhat he had promifed ; the promifee, 
promifer from a difference of views, aflbeiations, and interefts, 
might conceive a fenfe of which the promifer had ne¬ 
ver dreamed 5 might fuppofe engagements w hich were 
never intended, which could not be forefeen, and, al¬ 
though forefeen, could not be performed. For thefe 
reafons it is natural to think that the fenfe of the pro- 
xnifer fliould rather direft the interpretation. Fie 
knows precifely what it is he has undertaken, and is 

unqueftionably the bed judge of what meaning he af- murder, 'or to criminate the innocent, 
fixed to his words. His explanation fliould therefore -are unlawfully made, and cannot be 
be admitted, if information alone could give him a ti:le 
to decide in the affair. 

But fomething mere than mere information, or a 
knowledge of the caufe, is expefled from a judge, as 
integrity is equally effential to his charafler. IJoubts 
may arife when the words will admit of various mean¬ 
ings, whether the promifer will be fo candid as impar¬ 
tially to own the precife meaning which he had actually 
annexed to his expreflions : At any rate, if he wifhed to 


f or its perfotmance. 

A promife is not landing where the performance is 
Unlawful; and the performance is unlawful where it is 
contrary to former promifes, or to any moral and re¬ 
ligious precept, which from the beginning to the end 
of time is of perpetual and unalterable obligation. Thus 
no man is bound by his promife to give to me what 
lie has already promifed to another; and no man is 
bound by his promile to blafpheme God, to commit 

Such promifes 
otherwile than 

unlawfully performed, 

Some have even carried their fcruples fo far as to 
doubt,/whether any promife, unlawfully made, can be 
lawfully performed. Should arnan, during the lifetime 
of his wire, happen to promife martiage to another, fuch 
a man (they fay) by the Chriftian religion has already 
committed adultery in his heartland lhould he after¬ 
wards become a widower, he is.not bound, and he even 
ought rot, to fulfil his engagements, as this- would be 


8 

Where its 
perform¬ 
ance is mi. 
lawful. 


9 

A cafe 
where 
doubts 
have ari- 
fen. 


deceive, he might purpofely ufe an ambiguous phrafeo- putting his criminal intention into execution. This fpe- 
logy, and perform the promife in a fenfe of his own cies of reafoning, we muft confefs, is to us unintelligible, 
without fatisfying the reaibnable hopes of the promifee. —As the wife is dead, what now flioidd prevent the man 
When the daughter of Tarpeius bargained with Ta- from marrying the objeCt of his affections ? Why, fay 
tius to betray the citadel for what he and his Sabines the cafuifts, he already is under a promife to marry her, 
wore on their left hands, meaning their rings and their and his pronjife was made at a time when it fliould, not 
golden bracelets, Tatins probably performed his pro- have been made-. It is true, the performance, confider- 


inife in the way which he intended, when he caufed 
her to be buried under their fhielcjs, which they carried 
alfo on their left hands. But who will lay that-liere was 
• not treachery and a diflionoui able abufe of that confi- 
s dence which had been repofed in him ? 
in doubtful It muft therefore be obvious, that the import of a 
cafes the pr. mife, where its meaning is difputed, is not to be de¬ 


ed by itfelf, is oppofed by no law human or divine ; but 
then it originated iij what was wrong ; and however 
much the Supreme Being and die bulk of the ciea- 
tion may be out of the fecret, we have difeovered by 
the ingenious logic of cafuiftry, that evil can never 
fpring out of good, nor good out of evil; but that 
the means and the end, the motive and the aflion 


erpreta- t errr ,i ne d by the fenfe of the promifer nor by the cxpec- are always of the fame complexion in morals. 


t on of nei¬ 
ther is to 
Tet tufted. 


tations of the promifee; and if it was faid that the obli- 
ga'ion of a promife arofe from thofe expectations which 
had been railed by it, the aflertion now muft be limited 
to thofe expectations Which were intentionally railed by 
die promjier, or thofe which to his knowledge the pro 


When a promife is made, the particular circumftances 
in which it is to be deemed obligatory are fometimes 
mentioned. “ I promife (for inftance) to lend my 
friend 200 pounds within three days, pr-ovided a cer- 
tain creditor which I name do not make a denjand on 


to 

Erroneous 

promifes. 


6 

Cafes 
where a 
p romife is 
no) Liud- 


Inifee was induced to entertain in cnnfequence of that me before that time.” In other cafes no circumftance 
.declaration which had been made to him. Should there is forefeen by the promifer to prevent the fulfilling of 
ftill be a doubt about what expectations were intentional- his engagement; and hence w,e have erroneous pro- 
ly railed,and what fliould have been reafonably entertain- mifes, which proceed on the fuppofition that things are 
ed, recourfe muft be had to the judgment -of.thofe who true, poffible, and lawful, which are not fo. An er- 
are allowed to be perfons of candour, and who are ac- roneous promife, which proceeds on the falfe repre'en- 
quainted with the charadlers of the men, and with thofe tation of the prdmifee, is not binding, 
circumftances in which the promife was made. A : London gentleman lately purchafed an eftate in 

The following are fome of the cafes in which a pro- the fourth of England at a public fale, believing the 
mife is not binding. As the obligation to perform the defeription which he faw in the newspapers, and which 
promife arifes from thofe expectations which are intern likewife was given by the auflioneer, to he true ; blit 
tonally raifed by the promifer ; it is plain that no pro- finding afterwards that the eftate nowi e correfponded 
mife can be binding before acceptance, before the pro, to the defeription, the law freed him from his en;aere- 
ntifie has been communicated to the promifee, and be* ment, becaufe the feller had evidently been guilty of 

2 ' a breach 
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Fromife. a breach of promife in not fatisfying thofe expectations, 
' v which he had intentionally and even ftudioufly excited 
it in the buyers. 

A promife An erroneous promife, whofe performance is impof- 
not binding fibl ej i s n ot binding. Before the conclufion of the late 
when the war a planter of Tobago promifed to fend to his friend 
ance is im- * n England 12 hogfheads of fugar from the next year’s 
poffible, produce of his eftate; but before that time Tobago fell 
into the hands of the French, and the Weft Indian found 
it impoffible to anfwer the expectations of his friend in 
12, England. 

Nor when An erroneous promife, whofe performance is unlaw- 
It is unlaw- fifl, or, to fpeak more precifely, whofe performance is 
ful ‘ contrary to a prior promife, or to any moral or reli¬ 
gious obligation, is not binding. A father believing 
the accounts from abroad of his fon’s death, foon af¬ 
ter bequeathes his fortune to his nephew: but the 
fon, the report of whofe death had been falfe, returns 
home, and the father is releafed from the promife to 
his nephew, becaufe it was contrary to a prior promife, 
which he had tacitly come under to his fon. This prior 
promife was implied in the whole of the father’s con¬ 
duct:, and was exprefied in figns as emphatic and as 
unequivocal as thofe of language. It had all the ef¬ 
fect too of the moft folemn promife on the fon, who, 
to his father’s knowledge, was induced in confequence 
of this promife to entertain the moft fanguine hopes 
of fucceeding to his father, if he furvived. The world 
likewife could bear teftimony that thefe expectations 
were not rafhly cheriihed. He was brought into exif- 
tence by means of bis father, who was thereby under- 
flood to love him affectionately; he was ufhered in¬ 
to fociety as the reprefentative of his family, and was 
therefore fuppofed to be the heir of its wealth. Religion 
itfelf fupported his pretenfions, pronouncing the father 
worfe than an infidel who neglefts to fhow that atten¬ 
tion to his children which the world naturally expects 
from a parent.—That the father’s promife wasmot re¬ 
leafed from the mere circumftance that the miftake was 
known to his nephew the promifee, will appear plain 
from the following circumftance. Suppofe the father 
a landed proprietor, that the leafe of one of his farms 
has expired, and that he has long been expecting 
to let it at L. 200; fuppofe that this fum is refufed, 
and that he agrees with the prefent tenant to grant a 
new leafe at L. 150—the obligation here to perform 
his promife is not diffolved by an after offer of L. 200, 
though the tenant knew that L. 200 had been expect¬ 
ed, and that only from defpairing of that fum his 
landlord had granted the new leafe at L. 150 : the pro¬ 
mife is binding, becaufe the performance is every way 
lawful, contrary to no prior engagement, and oppofed 
to no principle in morals. The law of the land, were 
the proprietor reluCfant, would enforce the obligation, 
and exact obedience in the tone of authority; becaufe 
breaches of faith, were they permitted in filch cafe?, 
would deftroy all confidence, and annihilate the bonds 
offocial union: 


Men live and profper but in mutual truft; 

A confidence of one another’s truth. Oroonoio. 

- . *3 

Utility no The great difficulty which many have to encounter 
where™ 1 to 111 ^ eterm ™ n g " hen erroneous promifes ought Or ought 
judgeof ° n . ot t0 1)2 ke P r > ari ^ es proceeding on a prin- 

the validity c >pl e whole confequences they do not feem to be al- 
«l promifes, Vou XV. 


ways aware. There is feldom, they perceive, a virtu- Pro mife. 
ous aCtion that is not attended with feme happy effects; ' “ 

and it will, perhaps, be generally allowed, that the com¬ 
parative merit of fimilar virtues may fa Ely be ellimated 
by their utility : But to make utility, as feme do, the 
criterion of virtue, and pronounce an aftion vicious or 
virtuous merely on account of thofe confequences which 
they fee may flow from it, is a dangerous makim. Evil 
has often fprung out of good, and good out of evil; and 
good and evil have frequently fprung from the fame ac¬ 
tion, In Mandeville’s Hive , 

That root of evil Avarice, 

That damn’d ill-nalur’d baneful vice, 

Was Have to Prodigality, 

That noble fin; whilft Luxury 
Employ’d a million of the poor. 

And odious Pride a million more. 

Envy itfelf and Vanity 
Were minifters of Induftry: 

That darling folly, Fickienefs, 

In diet, furniture, and drefs, 

That ftrange ridiculous vice, was made 
The very wheel that turn’d the trade. 


This prin¬ 
ciple wold 
give a fa no¬ 
tion to vice 
and falfe- 
hood. 


The defeription here is not altogether falfe; and thefe 
indeed may be fome of the confequences that flow 
from avarice, luxury, pride, vanity, and envy : but thefe 
arc not all.—To fee at once all the confequences that 
fpring from an aCtion, the good and the bad, the par¬ 
ticular and general, the immediate and remote, would 
require fometimes the forefight of Omnifcience, and at 
all times a knowledge fuperior to what is human. In 
the Fable, of the Bees, the .author’s objeCt was to fliovr 
that private vices are public benefits; and he therefore 
was naturally led by his argument to confider only fuclt 
confequences of vice as favoured his hypothefis. He 
wanted candour. And that artifice which runs through, 
his Fable happens to remind us, that while the remote 
and the general effefts of an aftion may not be feen, 
the particular and immediate, which fall within our no¬ 
tice, are apt to be viewed through the medium of paf- 
fion, intereft, or opinion. For thefe reafons, it ap¬ 
pears furprifing how any perfon ftiould ever imagine 
that the obligation to perform a promife fltould depend 
entirely upon the ideas which the promifer apprehended 
of its utility. 

The beft refutation of fuch an opinion are the fingular 
conclufions to which it leads. t ^ 

A late writer on political juftice, who appears to c^nfe- 
have embraced it, gets into reafoning not very common. q " cnces 
In a part of his fyftem he looks on morals as an article 
of trade: virtue and vice, in his Chapter of Promifes, are diculmu ' 
but antiquated terms for profit and lofs; and right and and abfurd. 
wrong are ufed to exprefs what is beneficial and what 
is hurtful, in his apprehenfion, to himfelf and the com¬ 
munity.—With refpeft to veracity, thofe “ rational 
and intelligent beings,” by whom he wifiies the affairs 
of the world to be carried on, may, while they aft as 
rational and intelligent, break or perform their promifes 
atpleafure. He thinks it “ effential to various circum- 
ftances of human intercourfe, that we fliould be known 
to beftow a fteady attention upon the quantities of con¬ 
venience or inconvenience, of good or evil, that might 
arife to others from our conduft.” After this atten¬ 
tion, the difappointment of the promifee is not to be 
4 E minded 
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Promife. minded, though the expeftations excited by thefe “ ra" 
^ tional and intelligent beings” may have “ altered the na¬ 
ture of his fituation, and engaged him in undertakings 
from which he would otherwife have abftained.” What 
the promifer takes to be the general utility and the fit- 
nefs of things is to be his guide. And a breach of 
promife will be attended with the following advantages : 
“The promifee, and all other men, will be taught to 
depend more upon their own exertions, and lefs upon 
the affiftance of others, which caprice may refufe or 
juftice with-hold. He and all others will be taught to 
acquire fuch merit, and to engage in fuch purfuits, as 
(hall oblige any honed man to come to their fuccour if 
they (hould ftand in need of affiftance.” This breach 
of promife, with a view to the general utility, will, fo 
far from being criminal, form a part of that refolute 
execution of juftice which would in a thoufand ways 
.increafe the independence, the energies, and the virtue 

• God- ma nkind*." 

win's In- Such are the views which determined this author to 
quiry con- confider “ the validity of promifes” as “ inconfiftent 
ccming I’o- with juftice,” and as “ foreign to general good.” From 
Iftical ju- k 

one, however, who relies with fo much confidence on 
3 1C ch 3° the promifer, it would be certainly defirable to know, 
whether the perfon, who violates his faith for the pub- 
^ lie utility, is always to be candid. Where breach of 
A private P rom otes his own intereft, ought he alone to de- 

individual cide on the validity of his promife ? or where promifes 
has no are broken for the general good, is he to be guided by 
right to in- J^is own vifionary fchemes of utility ? Is he to aft as 
fchemes S ef tru ^ ;ee ^ or t ^ e public without any delegated power ? 
utility on an ^ t ^ le coram unity fubmit to his decifions without 
the public. f° much as putting the queftion, Who hath made thee 
a ruler over us ? When a writer thus deviates fo far 
from the path of reafon, it is natural to a(k, what was 
the ignus fatuus that milled him ? In the prefent cafe it 
is pretty obvious. Being fomething of opinion with 

* See Note the celebrated Turgot*, that, romances are the only 
b. iii. ch. 6 . books in which moral principles are treated in an im¬ 
partial manner, this gentleman, in his Chapter of 
Promifes, feems to have borrowed a part of his morality 
from the doggerels of Butler ; and having adopted 
though from different motives, the political principles 
of Sir Hudibras’s fquire, that obedience to civil go¬ 
vernment is not due becaufe it is promifed, he has come 
to exaftly the fame conclufion with r.efpeft to the ob¬ 
ligation of keeping one’s word. But Ralph has rea- 
foned with more ingenuity ; and has fhown not only that 
the public good, but the glory of the Lord, may be 
fometimes promoted by a breach of faith. 

The faints, * whom oaths and vows oblige, 
Know little of their privilege ; 

Farther, I mean, than carrying on „ 

Some felf-advantage of their own : 

For if the dev’l, to ferve his turn, 

Can tell truth, why the faints (hould fcorn, 

When it ferves theirs, to fwear and lie, 

I think there’s little reafon why : 

Elfe h’ has a greater pow’r than they, 

Which ’twere impiety to fay : 

W’ are not commanded to forbear, 

Indefinitely, at all to fwear ; 
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But to fwear idly, and in vain, Promife. 

Without felf-ititereft and gain ; '—*- 

For breaking of an oath and lying 
Is but a kind of felf-denying, 

A faint-like virtue; and from hence 
Some have broke oaths by Providence: 

Some, to the glory of the Lord, 

Perjur’d themfelves and broke their word :- 

For faints may do the fame thing by 
The fpirit, in fincerity. 

Which other men are tempted to, 

And at the devil’s inftance do. 

Hudibras, Cant. II. 

Here are new views of utility; which, were they to 
be confidered as of any weight, would increafe the dif¬ 
ficulty of determining when an erroneous promife ought 
to be kept. 

But (hould views of utility be laid afide, and (hould 
it be made an invariable rule that truth is on no account 
to be violated, that deceit is never to be praftifed, and 
that moral obligations are not to be diffolved for the views of 
profpeft of any phyfical advantage; thofe doubts utility an 
which arife concerning the validity of erroneous pro- unfafe 
mifes will foon difappear. Difagreeable perhaps and S n *de in 
ridiculous confequences may fometimes arife to a few mora * s ‘ 
individuals from an honeft and confcientious adherence 
to their promife; but will any affert that the general 
good, that burden of the Jong, will ever be endangered 
by too much veracity ? 

So numerous inconveniences arife daily from the re¬ 
gular operation of thofe great phyfical laws, which are 
under the immediate direftion of Providence, that thofe 
philofophers who have adopted the principle of utility, 
and are much furprifed to fee theuniverfe fo aukwardiy 
planned for the eafe and comfort of them and their fpe- 
cies, have been under the neceffity of imputing many 
events in nature to the malignity of fome evil indepen¬ 
dent being ; or of allowing that things have degenera¬ 
ted fince they firft came from the hands of the Crea¬ 
tor, and that they muft now be exceedingly altered 
from what they had been when He chofe to pronounce 
them all very good. Thus, abfurdity or impiety muft 
always be the confequer.ee of judging of the vice and 
virtue of an aftion by its utility, and of eftimating its 
utility by our limited views and erroneous conceptions. 

As for extorted promifes, it is curious to obferve 
how this queftion (hould always be ftarted, whether or 
not they ought to be kept? and another queftion 
(hould feldom be thought of, whether or not they ought * g 
to be made? Fortitude was one of the cardinal virtues Extorted 
among the ancients ; and is deemed of fuch importance promifes. 
in the Chriftian fyftem, that the fearful are claffed with 
the unbelievers, and are thought unworthy of the fa¬ 
vour of Deity, as being incapable of fupporting thofe 
trials to which heaven expofes the faithful as the trueft 
teft of Chriftian virtue.—If a perfon (hould want the Whether 
neceffary fortitude to be virtuous, it will be a poor ex-binding os 
cufe for his bafenefs, that he has added deceit to his not * 
cowardice : and furely it is not thebufinefs of morality, 
when it has found him guilty of one crime, to grant 
him a difpenfation for committing two. The laws of 
jurifprudence, it will readily be allowed, cannot favour 
the claims of the promifee; becaufe they ought never 

to 
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Pfomlfe, to lend their fupport to oppreffion and violence. But 

s “ —v - their acquital, fhould he violate his faith, will by no 

means vindicate the character of the promifer. Their ac¬ 
quitting a woman from the charge of adultery, goes a 
ffiort way in reftoring the fairreputation of her innocence. 

Let jurifprudence decide as it will, the man of honour 
and the generous patriot can never be brought to re- 
fpeCt theperfon who, ftruck with a panic, could betray 
either himfelf or his friends. The magnanimous fpirits 
who could die for the truth will view with contempt 
his pitiful deceit. Thofe unfortunate men who may 
fuffer from that very diftruft which the breach of his 
faith has begotten, will always deteft him as a traitor 
and enemy; and heaven itfelf cannot be fuppofed to 
reward that foldier who deferts her caufe, and relin- 
quiflies the poll which lhe has affigned him, at the fight 
of danger. , 

If we once begin to accommodate morality to the 
difpofitions and humours of mankind, it is hard to fay 
where this fpecies of cnmplaifance will end. The de¬ 
grees of timidity are fo various, and fome tempers by 
nature fo yielding, that repeated importunity or an ear- 
10 nell requeft will extort a promife. 

The laws A young lady was frequently prefled by her dying 
of morality hulband to grant him a promife that lhe would not 
are not to marj-y after his death. For fome time fhe was able to 
datedtot'he re ^ w * t ^ 1 becoming fpirit his abfurd requeft ; but upon 
humours his declaring oftener than once that he could not other- 
arid inte- wife die in peace, {he complied and promifed. Too 
refts of young, however, for this effort of continence, lhe after- 
niankind, W ards lifter.ed to the addreffes of a fecond lover, and 
found her heart infenfibly engaged before fhe adverted 
to the impropriety of a new attachment. But propo- 
fals of marriage could fcarcely fail to remind her of her 
promife and awaken her fcruples. Thefe fhe foon com¬ 
municated to her lover, with her firm refolution to re¬ 
main a widow, if the contrary meafure, which fhe great¬ 
ly preferred, and on which her earthly happinefs de¬ 
pended, were not approved by fome fpiritual counfellor. 

Upon this declaration it was agreed to take the advice 
of their own minifter, who was an eminent diffenting 
clergyman in the diocefe of Oxford : but this gentle¬ 
man, unwilling to decide in a matter of fiich import¬ 
ance, propofed to refer it to Dr Seeker, who was then 
bifhop of that fee. This prelate too declined to give 
any judgment in the cafe; but, as was his way, muf- 
tered up a number of arguments on each fide of the 
queftion, and committed them to a letter, which a 
learned gentleman of our acquaintance had fome time 
ago an opportunity of feeing in manufeript. 

If the fentiments to which the bifhop was inclined 
could have been inferred from his ftatement of argu¬ 
ments, he feemed to think that the promife was binding. 
In our opinion, heought to have given a pofitivedecifion. 
It was no matter whether the promife was extorted or 
not: the promife was made ; and the queftion was now, 
whether or not was the performance lawful ? That it was 
lawful appears evident. The lady was under a moral 
obligation to remain a widow ; and no moral obliga¬ 
tion, fo far as we know, required her to marry. 

To be fruitful and multiply, indeed, is declared in 
Scripture, and is found, to the woful experience of many, 
to be one of the general laws of our nature. But of 
all thofe laws intended by nature to regulate the con¬ 
duct ofinferior intelligences, themoral,which weremeant 


to be checks and correctors of thofe abufes to which Procilfu. 

the phyfical are apt to be carried, are certainly the moft-- 

facred and obligatory. To procreate his fpecies, a man w ora 2 n a „ „ 
is not then to be guilty of adultery, nor of fornication, fuperior to 
nor to liften to the lewd calls ofincontinency. St Paul’s phyOcal in 
obfervation, that it is better to marry than burn, can- P OHlt "f 
not be allowed in this inftance to have much weight. ol)Ii S ation * 
He has not defined what degree of amorous inflamma¬ 
tion conftitutes burning, nor in what cafes this burning 
would be a fufficient warrant for marrying. In the 
prefent inftance he does not even confider marriage as 
a duty; he compares it with burning, and thinks 
it only the lead of the two evils. Not that mar¬ 
riage is evil of itfelf; for he that, marrieth doth well: 
but there are circumftances in which it would be incon¬ 
venient to marry, and in which he that marrieth not is 
faid to do better. But if thofe inconveniences be rea- 
fons fufficient to deter from marry ing, is that perfon to 
be held excufable who, in order to gratify an animal 
paffion, fomewhat refined, fhould violate an oath, and 
trample on a facred moral obligation ? 

The young lady might indeed declare that her earth¬ 
ly happinefs was at an end if fhe were not permitted to 
marry again: but what circumftance prevented her 
from marrying ? It was not the opinion of her own 
paftor, nor the bifhop of Oxford : the truth is, it was 
certain fcruples of her own, which being unable of her- 
felf to overcome, fhe had pioufly folicited the affiftance 
of others. It is certainly a misfortune that a devotion¬ 
al and amorous turn fhould always be fo clofely con¬ 
nected in the females. Both, however, cannot always 
be indulged. Who will fay, that the motive is rational 
which inclines one to cherifh a paffion which confcience 
difapproves ? The virtue of continency might indeed 
have borne hard on this lady’s conftitution, and in her 
way to immortal happinefs might have formed a gate fo 
ftrait and narrow as it might be difficult for her to pafs 
through : but after all, her cafe was not harder than that 
of nuns, who take the vows of perpetual chaftity, and 
endure bufferings of a fimilar nature, and in fome in- 
ftances even perhaps greater than hers; yet doing it 
cheerfully, from the fuppofition that the Omnifcient is 
well acquainted with the nature of the great facrifice 
which they make, and that after death he will ftudy to 
tequite them, and beftow on them fomething like an 
equivalent, which in their opinion can fcarcely be lefs 
than a happinefs in heaven as ample as their wifhes and 
as lafting as their fouls. 

Every promife, therefore, which is not releafed, nor 
fraudently obtained by the promifee, is to be held bind¬ 
ing if the performance be lawful and poffible. 

The Chriftian cannot, and a man of honour will A promiic 
fcarcely venture to rejeCt this maxim, that a good man °f a fimilar 
ought not to change though he fwear to his hurt. Yet » a ‘u r ewitli 
a fimple promife and a promiffory oath are not very dif. an oath ‘ 
ferent in point of obligation. Moft people know, and, 
where any moral duty is concerned, they ought parti¬ 
cularly to refleft, that this world is governed by an Al- 
mighty Being, who knows all things, who lives always, 
and who is juft to reward and to puniih. The perfon 
who makes a promiffory oath does it avowedly under 
an immediate fenfe of thefe truths; the perfon who 
makes a fimple promife, though he certainly ought, yet 
may not re fled on thefe at the time. The former, 
when he violates his oath, exhibits, only to .outward 
4 E z appearance. 
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Pr >mnn- appenrante, a greater contempt of the Divine power* 
t'"7 knowledge, and juftice, than he who violates a fimple 
II . promife under an impreffion cf the fame truths. To 
—- Him who knows the fecrets of the heart, the breach of 
>—^—' the promife mull appear as criminal as the breach of 
the oath. See Assumpsit and Oath. 

PROMONTORY, in geography, a high point of 
land or rock projecting out into the fea ; the extremity 
of which towards the fea is called a caje or headland. 
See Plate CCXIL 

PROMPTER, in the drama, an officer ported be¬ 
hind the feenes, whofe bufinefs it is to watch attentive¬ 
ly the actors fpeaking on the ftage, in order to fuggeft 
and put them forward when at a hand, to correct them 
when amifs, &c. in their parts. 

PROMULGATED, or Promulged, fomething 
publiffied or proclaimed, and generally applied to a 
law, to denote the publilhing or proclaiming it to the 
people. 

PRONAOS, in the ancient architecture, a porch to 
a church, palace, or other fpacious building. See the 
article Porch. 

PRONATION, among anatomifts. The radius of 
the arm has two kinds of motions, the one called pro- 
natlon, the other fupination. Pronation is that where¬ 
by the palm of the hand is turned downwards; and fu- 
pination, the opportte motion thereto, is that whereby 
the back of the hand is turned downwards. The pe¬ 
culiar mufcles whereby pronation is performed, are call¬ 
ed pronatores, as thofe by which fupination is performed 
are termed fupinatores. See Anatomy, Table of the 
Mufcles, and Plates. 

PRONG- hoe, in hulbandry, a term ufed to exprefs 
an inrtrument ufed to hoe or break the ground near 
and among the roots of plants. 

The ordinary contrivance of the hoe is very defec¬ 
tive, it being only made for feraping on the furface; 
but the great ufe of hoeing being to break and open 
the ground, befide the killing of the weeds, which the 
ancients, and many among us, have thought the only 
ufe of the hoe, this dull and blunt inrtrument is by no 
means calculated for the purpofes it is to ferve. The 
prong-hce confifts of two hooked points of fix or feven 
inches long, and when ftruck into the ground will llir 
and remove it the fame depth as the plough does, and 
thus anfwer both the ends of cutting up the weeds and 
opening the land. It is ufeful even in the horfe-hoeing 
hurttandry, becaufe the hoe-plough can only come with¬ 
in three or four inches of the row's of the corn, turnips, 
and the like; whereas this inrtrument may be ufed after¬ 
wards, and with it the land may be raifed and ftirred 
even to the very ftalk of the plant. See x\griculture 
and Hoe. 

PRONOUN, Pronomen, in grammar, a declinable 
part of fpeech, which being put inftead of a noun, 
points out fome perfon or thing. See Grammar. 

PRONUNCIATION, in grammar, the manner of 
articulating or founding thi words of a language. 

• Pronunciation makes the mod difficult part of writ¬ 
ten grammar; in regard that a book expreffing itfelf 
to the eyes, in a matter that wholly concerns the ears, 
feems next akin to that of teaching the blind to diftin- 
guilh colours: hence it is that there is no part fo de- 
feflive in grammar as that of pronunciation, as the 
waiter has frequently no term whereby to give the read¬ 


er an idea of the. found he would exprefs ; for want of Pronuncia- 
a proper term, therefore, he fubftitutes a vicious and don- 

precarious one. To give a jurt idea of the pronuncia- ' v ' 

tion of a language, it feems neceffary to fix as nearly as 
poffib>e all the leveral founds employed in the pronun¬ 
ciation of that language. Cicero tells us, that the 
pronunciation underwent feveral changes among the 
Romans: and indeed it is more precarious in the li¬ 
ving languages, being, as Du Bos tells us, fubfervient 
to fafhion in thefe. The French language is clogged 
with a difficulty in pronunciation from which moll 
others are free ; and it confifts in this, that moft of 
their words have two different pronunciations, the one 
in common prole, the other in verfe. 

As to the pronunciation of the Englilh language, 
the ingenious Mr Martin, in his Spelling-Book of Arts 
and Sciences, lays down the following rules : i. The 
final fe) lengthens the found of the foregoing vowel; 
as in can, cane; rob, robe; tun, tune, &c. 2. The final 

(e), in words ending in re, is founded before the r like 
u ; as majfacre, majja-cur; lucre, lu-cur, &c. 3. The 
Latin dipthongs a, as, are founded like e ; as JEtna, 

Etna; ceqonomy, economy, &c.: but at the end of the 
words oe, founds like 0 ; as in toe, foe, &c. 4. Alfo the 

Englifh improper diphthongs, ea, eo, eu, ue, found only 
the e and u ; as tea or te ; feoffee or feffe; due or da ; 
true or tru, &c. though fometimes eo and eet are pro¬ 
nounced like re, as in people, fear, near, &c. 5. Some¬ 

times the diphrhong (te) is pronounced like e in cieling, 
like ee in field, and, at the end of words, always like. 
as in lie, & c.; and eiis pronounced either likee or at, as 
in deceit, reign. See. 6 . The tripthong eau is pronoun¬ 
ced like 0, in heau and jet d’eau ; and ieu founds like u 
in lieu, adieu. &c. 7. The found of c is hard before the 

vowels a, 0, u, as in call, cold, cup, &c. ; alfo fometimes 
before h, as in chart, cold. See. ; and before / and r, as 
in clear, creep, &c. Tt is otherwife generally foft, as in 
city, cell, cyder, child, &c. 8. In French words ch is 
founded like [h, as in chagreen, tnach'tne ; and fometimes 
like qu, as in choir. 9. the found of g is hard before 
a, 0, u, l, r, as in gall, go, gum, glean, grope ; alfo before 
ui, as in guilt, guild, &c.; and before /;, as in gh El ; 
fometimes before /, as in gibbous, gibbsrifio. It is alfo 
generally hard before e, as in get, geld, &c.; but foi't in 
many words derived from the Greek and Latin, as in 
geometry, genealogy, genus, &c. Two gg are always hard, 
as in dagger, &c. The found of g, when foft, is like 
that of j. 10. In any part of a word, ph founds like/i 

as in philefophy, &c. 11. The found of qu, at the end 

of French words, is like k, as in rifque. See. 12. The 
fyllables hand ci, if followed by a vowel, found like ft 
or Jhi; as mfiaion, logician. See. 13. When te occurs 
hefore i, the firft is hard and the latter is foft; as in 
flaccid, &c. 14. The letter p is not pronounced at the 

beginning of fyllables before/and t \ as in pfalm, ptar- 
mics, 8tc. As to other peculiarities regarding the pro¬ 
nunciation of fingle letters, many of them have been ta¬ 
ken notice of at the beginning of each, in the courfe of 
this work. 

But it is not enough to know the juft pronunciation, 
of fingle letters, but alfo of words: in order to which, 
the accenting of words ought to be well underftood 
fince nothing is more harfti and difagreeable to the ear* 
than to hear a perfon fpeak or read with wrong ac¬ 
cents. And indeed in Englilh the fame word is often 

both 
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i'ronuntia- both a noun and a verb, diftinguifhed only by the ac- 
tioii, cent, which is on the firft fyllable of the noun, and on 
. *' r ° < ^' the la ft of the verb ; as ferment and ferment; record and 
record, See. We are to obferve alfo, that in order to a 
juft expreffion of words, fome require only a fingle ac¬ 
cent on the fyllable, as in torment, &c.; but in others 
it fhould be marked double, as in animal, becaufe it is 
pronounced as if the letter was wrote double, viz. an- 
nimal. 

Mr Sheridan’s Dictionary will be found extremely 
ufeful as a directory in acquiring the pronunciation of 
the Englifh language ; but care mull be taken to avoid 
his provincial brogue, which has certainly milled him in 
feveral inftances. Mr Walker’s Pronouncing Dictionary, 
lately publilhed, will likewife deferve the ftudent’s at¬ 
tention. It is a "work of great labour and merit, and 
is highly ufeful. It has indeed fome faults and inaccu¬ 
racies, but it is notwithftanding, in all probability, the 
belt of the kind. 

Pronunciation is alfo ufed for the fifth and laft 
part of the rhetoric, which confifts in varying and regu¬ 
lating the voice agreeably to the matter and words, 
fo as moft effectually to perfuade and touch the 
hearers. See Oratory, Part IV. 

PROOF, in law and logic, is that degree of evidence 
which carries conviction to the mind. It differs from 
demonftration, which is applicable only to thofe truths 
of which the contrary is inconceivable. It differs like¬ 
wife from probability, which produces for the moft part 
nothing more than opinion, while proof produces belief. 
See Probability. 

The proof of crimes was anciently effected among 
our anceftors divers ways; viz. by duel or combat, fire, 
water, &c. See Duel and Ordeal. 

Proof of Artillery and fmall Arms, is a trial whether 
they ftand the quantity of powder allotted for that 
purpofe. The rule of the board of ordnance is, that 
all guns, under 24-pounders, be loaded with powder as 
much as their flrot weighs ; that is, a brafs 24-pounder 
with 21 lb. a brafs 32-pounder with 26 lb. 12 oz. and 
a 42-pounder with 31 lb. 8 oz.; the iron 24-pounder 
with 18 lb. the 32-pounder with 21 lb. 8 oz, and the 
42-pounder with 25 lb. 

The brafs light field-pieces are proved with powder 
that weighs half as much as their fhot, except the 24- 
pounder, which is loaded with 10 lb only. 

Government allows 11 bullets of lead in the pound 
for the proof of mufkets, and 14.5, or 29 in two 
pounds, for fervice; 17 in the pound for the proof of 
carabines, and 20 for fervice ; 28 in the pound for the 
proof of piftols, and 34 for fervice. 

When guns of a new metal, or of lighter conftruc- 
tion, are proved; then, befides the common proof, they 
are fired 200 or 300 times, as quick as they can be, 
loaded with the common charge given in aflual fervice. 

■ Our light 6-pounders were fired 30c times in 3 hours 
27 minutes, loaded with 1 lb. 4oz. without receiving 
any damage. 

Proof of Powder, is in order to try its goodnefs and 
flrength. See Gunpowder. 

Proof of Cannon, is made to afeertain their being 
well caft, their having no cavities in their metal, and, 
in a word, their being fit to refift the effort of their 
charge of powder. In making this proof, the piece is 
laid upon the ground, fupported only by a piece of 


wood in the middle, of about 5 or 6 inches thick, to Pro of, 
raife the muzzle a little; and then the piece is fired ' v 
againft a T lid butt of earth. 

Tools ufed in the Proof of Cannon are as follow : 

Seanlur, an iron focket with branches, from 4 to 8 
in number, bending outwards a little, with fmall points 
at their ends: to this focket is fixed a wroden handle, 
from 8 to 12 feet long, and if inch in diameter. This 
fearcher is introduced into the gun after each firing, 
and turned gently round to difeover the cavities with¬ 
in : if any are found, they are marked on the outfide 
with chalk; and then the 

Searcher with one point is introduced ; about which 
point a mixture of wax and tallow is put, to take the 
impreffion of the holes; and if any are found of one- 
fourth of an inch deep, or of any confiderable length, 
the gun is rejedtedas unferviceable to the government. 

Reliever, is an iron ring fixed to a handle, by means 
of a focket, fo as to be at right angles ; it ferves to dif- 
engage the firft fearcher, when any of its points are re¬ 
tained in a hole, and cannot otherwife be got out. 

When guns are rejected by the proof-mafters, they or¬ 
der them to be marked X thus, which the contra&ors 
generally alter IVP thus ; and after fuch alteration, 
difpofe of them to foreign poweis for Woolwich proof. 

The moft curious inftrument for fin ling the princi¬ 
pal defeats in pieces of artillery, was lately invented by 
lieutenant-general Defaguliers, of the royal regiment 
of artillery. This inftrument, grounded on the trueft 
mechanical principles, is no fooner introduced into the 
hollow cylinder of the gun, than it difeovers its defeds, 
and more particularly that of the piece not being truly 
bored ; which is a very important one, and to which 
moft of the difafters happening to pieces of artillery 
are in a great meafure to be imputed ; for, when a gun 
is not truly bored, the moft expert artillerift will not be: 
able to make a good fhot. 

Proof of Mortars and Howitzers, is made to afeer¬ 
tain their being well caft, and of ftrength to refift thes 
effort of their charge. For this purpofe the mortar or 
howitzer is placed upon the ground, with fome part of 
their trnnnn ns or breech funk below the furface, and 
refting on wooden billets, at an elevation of about 70. 
degrees. 

The mirror is generally the only inftrument to difi- 
cover the defefls in mortars and howitzers. In order 
to ufe it, the fun muft fhine ; the breech muPc be placed 
towards the fun, and the glafs over-againft the mouth 
of the piece : it illuminates the bore and chamber fuffi- 
ciently to difeover the Haws in it. 

Proof of Foreign Brafs-Artillery, ift, The Pruffnns- 
Their battering-train and garrifon artillery are proved 
with a quantity of powder equal to 4 the weight of 
the fhot, and fired 75 rounds as fall as in real fervice ;. 
that is, 2 or 3 rounds in a minute. Their light field- 
train, from a 12-ponnder upwards, are proved with a 
quantity of powder = 1-31I of the weight of the fhot, 
and fired 150 rounds, at 3 or 4- rounds-in- a minute. 

From a 1 z-pounder downwards, are proved with a quan¬ 
tity of powder = 1.5th of the fhot’s we : ght, and fired 
300 rounds, at 5 or 6 rounds each minute, properly 
fpunged and loaded. Their mortars are proved with 
the chambers full of powder, and the fhells loaded. 

Three rounds are fired as quick as pofiible. 

ad, The Dutch prove all their artillery by firing 

each 
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I’mof, each piece 5 times ; the two firft rounds with a quan- 
I'ropaga- t ity 0 f p 0 \ V( j er — 2*3ds of the weight of the (hot; and 
v “° n ’ , the three laft rounds with a quantity c f powder = i the 
weight of the (hot. 

3d, The French the fame as the Dutch. 

Proof, in brandy and other fpirituous liquors, is a 
little white lather which appears on the top of the li¬ 
quor when poured into a glafs. This lather, as it dimi- 
nifhes, forms itfelf into a circle called by the French the 
chapeiet , and by the Englifh the bead or bubble. 

Nichols’s Proofs of Prints., were anciently a few imprellions 
Life ufHo- taken off in the courfe of an engraver’s procefs. He 
garth. p r , ved a plate in different ftates, that he might afcer- 
tain how far his labours had been fuccefsful, and when 
they were complete. The excellence of fuch early im- 
preffions, worked with care, and under the artift’s eye, 
occafioning them to be greedily fought after, and libe¬ 
rally paid for, it has been euftomary among our modern 
printfcllers to take off a number of them amounting, 
perhaps to hundreds, from every plate of confiderable 
value ; and yet their want of rarenefs has by no means 
abated their price. On retouching a plate, it has been 
alfo ufual, among the fame confcientious fraternity, to 
cover the infcription, which was immediately added af¬ 
ter the firft proofs were obtained, with flips of paper, 
that a number of fecondary proofs might alfo be crea¬ 
ted. 

Proof, in the fugar trade. See Sugar. 

Proofs, in printing. See Printing, p. 524,00!. 2. 

PROPAGATION, the aft of multiplying the kind. 
See Generation. 

Propagation of Plants. The moft natural and the 
molf univerfal way of propagating plants is by feeds. 
See Plants, and Natural History, p. 654. But 
they may alfo be propagated by fets, pieces, or cuttings, 
taken from the parent plant. Willows are very ealily 
propagated by fets : fuch as rife to be confiderable tim¬ 
ber trees being raifed from fets 7 or 8 feet long, fharp. 
ened at their larger ends, which arethruft into the ground 
by the Tides of ditches, on the banks of rivers, or in 
any moifl foil. The fallow trees are raifed from fets only 
3 feet long. The plane tree, mint, &c. may be propaga¬ 
ted in the fame way. In providing the flips, fprigs, 
cr cuttings, however, care muff be taken to cut off fuch 
branches as have knots or joints 2 or 3 inches beneath 
them ; frr.all top fprigs of 2 or 3 years growth are the 
beft for this operation. Plants are alfo propagated by 
parting their roots, each part of which, properly mana¬ 
ged, fends out frefli roots. Another mode of propaga¬ 
ting plants is by layering or laying the tops of the 
branches in the ground. 

The method of layering is this: Dig a ring-trench 
round the (tool, of a depth fuitable to the natuie of the 
plant 5 and having pitched upon the fhoots to be layer¬ 
ed, bend them to the bottom of the trench (eisher with 
or without plafhing, as may be found moft convenient), 
and there peg them fall; or, putting fome mould upon 
them, .tread diem hard enough to prevent their fjpring- 
ing up again—fill ill the mould—place the top of the 
layer iri an upright pofture, treading die mould hard 
behind it; and cut it carefully off above the firft, fe- 
cond, or third eye. Plants are alfo propagated by their 
bulbs. 

The number of vegetables that may be propagated 
from an individual is very remarkable, efpecially in the 
moft minute plants. The annual produft of one feed 


even of the common mallow has been found to be no Proper 
lefs than 200,000 ; but it has been fince proved, by a U 
ftrift examination into the more minute parts of the ve- r °P° r 
getable world, that fo defpifed a plant as the common 
wall mofs produces a much more numerous offspring. 

In one of the little heads of this plant there have been 
counted 13*24 feeds. Now allotting to a root of this 
plant eight branches, and to each branch fix heads, which 
appears to be a very moderate computation, the pro¬ 
duce of one feed is 6x 13824=82944 ; and 8 X 82944, 
gives 663,552 feeds as the annual produce of one feed, 
and that fo fmall that 13824 of them are contained in 
a capfule, whofe length is but one ninth of an inch, its 
diameter but one 23d of an inch, and its weight but 
the 13th part of a grain. 

For the propagation or culture of particular plants, 
fee Agriculture, Part II. feft. 3. p. 288. and Hus¬ 
bandry. 

PROPER, fomething natural and effentially belong¬ 
ing to any thing. 

PROPERTIUS (Sextus Aurelius), a celebrated 
Latin poet, born at Mevania, a city of Umbria, now 
called Bevagtia, in the duchy of Spoletto. He went to 
Rome after the death of his father, a Roman knight, 
who had been put to death by order of Auguftus, for 
having followed Antony’s party during the triumvirate. 
Piopertius in a fhort time acquired great reputation by 
his wit and abilities, and had a confiderable fharein the 
efteem of Maecenas and Cornelius Gallus. He had alfo 
Ovid, Tibullus, Baffus, and the other ingenious men of 
his time, for his friends. He died at Rome 19 B. C. 

He is printed with almoft all the editions of Tibullus 
and Catullus: but the beft edition of him is that 
which was given feparately by Janiis Brouckhufius at 
Amfterdam, 1702, in 4to, and agaifTin 1714, 4m. cum 
curlsfecundis ejufdem. We have tour books of his Ele¬ 
gies or Amours with a lady called Hoflia, or Hoflilia, 
to whom he gave the name of Cynthia. 

PROPERTY, in a general fenfe, is a particular vir¬ 
tue or quality which nature has beftowed on fome things 
exclufive of all others : thus, colour is a property of 
light; extenfion, figure, divifibility, and impenetrabili¬ 
ty, are properties of body. r 

Property, in law, is defcribed to be the higheft right Definition, 
which a perfon has or can have to any thing. 

There is nothing which fo generally ftrikes the ima¬ 
gination, and engages the affeftions of mankind, as the 
right of property ; or that foie and defpotic dominion 
which one man claims and exercifes over certain external 
things of the world, in total exclufion of the right of any 
other individual in the univerfe. And yet there are ve- Theorigi- 
ry few that wall give themfelves the trouble to confider „ a l founda- 
the original and foundation of this right. Pleafed as tion of the 
we are with the poffeffion, we feem afraid to look back ri ? ht t0 
to the means by which it was acquired, as if fearful 0 f property ^ 
fome defeft in our title ; or at beft we reft fatisfied with "j^con" 
the decilion of the laws in our favour, without examin- confidered. 
ing the reafon or-gOTh^ity upon which thofe laws have 
been built. ,We think If enough that our title is deri¬ 
ved by tlnf grant of the-former proprietor, by defcent 
from our anceftors, or by the laft will and teftament of 
the dying owner: not caring to refleft, that (accurate¬ 
ly and ftriftly fpeaking) there is no foundation in na¬ 
ture or in natural law, why a fet of words upon parch¬ 
ment fhould convey the dominion of land ; why the fon 
fhould have a right to exclude his fellow-creatures from 

a de- 
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Property- a determinate Spot of ground, becaufe his father had 
. v done fo before him ; or why the occupier of a particu¬ 
lar field or of a jewel, when lying on his death-bed and 
no longer able to maintain polfeffion, fhould be entitled 
to tell the reft of the world which of them fhould enjoy 
it after him. Thefe inquiries, it muft be owned, would 
be ufelel's and even troublefome in common life. It is 
well if the mafs of mankind will obey the laws when 
made, without ferutinizing too nicely into the reafons 
of making them. But when law is to be confidered 
not only as a matter of practice, but alfo as a rational 
fcience, it cannot be improper or ufelefs to examine 
more deeply the rudiments and grounds of thefe pofitive 

3 conftitutions offocicty. 

This right In the beginning of the world, we are informed by 
arifes from holy writ, that the all-bountiful Creator gave to man 
a divine ti dominion over all the earth ; and over the fifh of-the 
grant. <c p ea> aQ( j ovei . t ] ie fowl of the air, and over every li- 
“ ving thing that moveth upon the earth.” This is the 
only true and folid foundation of man’s dominion over 
external things, whatever airy metaphyfical notions may 
have been darted by fanciful writers upon this fubje£h 
The earth, therefore, and all things therein, are the ge¬ 
neral property olall mankind, exclufive of other beings, 
from the immediate gift of the Creator. And, while 
the earth continued thinly inhabited, it is reafonable to 
fuppofe, that all was in common among them, and that 
every one took from the public ftock to his own ufe fuch 

4 things as his immediate neceffities iequired. 

The ftatc Thefe general notions of property were then fufficient 
of property to anfwer all the purpofes of human life ; and might per- 
inthe early h a p S [fill have anfweted them,had i t been poflible for mail- 
world^ 6 kind to have remained in a ftate of primaeval fimplicity : 

as may be colledted from the manners of many Ameri¬ 
can nations, when firft difeovered by the Europeans; 
and from the ancient method of living among the firft 
Europeans themfelves, if we may credit either the me¬ 
morial- of them preferved in the golden age of the poets, 
or the uniform accounts given by liiftorians of thofe 
times wherein erant omnia communia et indiyfa omnibus , 
veluti unum cunftis patrhnonium ejfet. Not that this com- 
Elackli. munion of goods feems ever to have been applicable, 
Comment, even in the earlieft ages, to aught but the fuljlance of 
the thing ; nor could it be extended to the ufe of it. 
For, by the law of nature and reafon, he who firft began 
to ufe it, acquired therein a kind of tranfient property, 
that lafted fo long as he was ufing it, and no longer : 
or, to fpeak with greater precifion, the right of poffef- 
fion continued for the fame time only that the aEt of pof- 
feffion lafted. Thus the ground was in common, and 
no part of it was the permanent property of any man in 
particular; yet whoever was in the occupation of any 
determinate fpot of it, for reft, for (hade, or the like, 
acquired for the time a fort of ownership, from which 
it would have been urjuft, and contrary to the law of 
nature, to have driven him by force ; but the inftant 
that he quitted the ufe or occupation of it, another might 
feize it without injuftice. Thus alfo a vine or other 
tree might be faid to be in common, as all were equal¬ 
ly entitled to its produce; and yet any private indivi¬ 
dual might gain the fcle property of the fruit, which he 
had gathered for his ownrepaft. A doftrir.e well illu- 
ftrated by Cicero, who compares the world to a great 
theatre, which is common to the public, and yet the 
place which any man has taken is for the time his own, 
4 


But when mankind increafed in nnmber, craft, and Propert-} * 
ambition, it became neceffary to entertain conceptions v ' 
of more permanent dominion ; and to appropriate to in- ^f per . 
dividuals, not the immedia'e ufe only, but the very manent 
fulftance of the thing to be uled: otherwife innume- property in 
ruble tumults muft have arifen, and the good order of var ' ous 
the world been continually broken and dillurbed, while tll!n S 3 ' 
a variety of perfons were driving who fhould get the 
firft occupation of the fame thing, or difputing which 
of them had adtually gained it. As human life alfo 
grew more and more refined, abundance of convenien- 
cies were deviled to render it more eafy, commodious, 
gnd agreeable ; as habitations for fhelter and f.fe'y, and 
raiment fur warmth and decency. But no man would 
be at the trouble to provide either, fo long as he h id 
only an ufufrufluary property in them, which was to 
c.afe the inftant that he quitted pofleflion ;—if, as foon 
as he walked out of his tent, or pulled off his gar¬ 
ment, the next ftranger who came by would have a 
right to inhabit the one and to wear the other. In 
cafe of habitations in particular, it was natural to 
obferve, that even the brute creation, to whom eve¬ 
ry thing elfe was in common, maintained a permanent 
property in their dwellings, efpecially for the protec¬ 
tion of their young ; that the birds of the air had nefts, 
and the hearts of the field had caverns, the invafion of 
which they efteemed a very flagrant injuftice, and would' 
facrifice their lives to preferve them. Hence a property 
was foon eftablifbed in every man’shoufe and fcome-ftall; 
which feem to have been originally mere temporary huts 
or moveable cabins, fuited to the defign of Providence 
for more fpeedily peopling the earth, and fuited to the 
wandering life of their owners, before any extenfive 
property in the foil or ground was eftablillied. And. 
there can be no doubt, but that moveables of every kind 
becamefooner appropriated than the permanent fubftnn- 
tial foil: partly becaofe they were more fufceptible of 
a long occupancy, which might be continued for months 
together without any fenfible interruption, and at length 
by ufage ripen into an eftablillied right; blit principal¬ 
ly becaufe few of them could be fit for ufe, till impro¬ 
ved and meliorated by the bodily labour of the occu¬ 
pant; which bodily labour, bellowed upon any lub- 
jeifl which before lay in common to all men, is univer- 
fally allowed to give the faireft and moft reafonable title 
to an exclufive property therein. ^ 

The article of food was a more immediate ca'l, and food 
therefore a more eatly confideration. Such as were not and other? 
contented with the Spontaneous product of the earth neceffury 
fought for a more folid refreshment in the flelli of beafts^ art ‘ries v 
which they obtained by hunting. But the frequent dis¬ 
appointments incident to that method of provifion indu¬ 
ced them to gather together fuch animals as were of a 
more tame and fequacious nature; and to eltablilh a per¬ 
manent property in their flocks and herds, in order to 
fuftain themlelves in a lefs precarious manner, partly by 
the milk of their dams, and partly by the flelli of the 
young. The fupport of thefe their cattle made the ar¬ 
ticle of nvater alfo a very important point. And there¬ 
fore the book of Genefis (the moft venerable monument Natu f e ^ 
of antiquity, confidered merely with a view to hi ftory), patriarchal; 
will furniSh us with frequent inftances of violent conten- property^ 
tions concerning wells ; the exclufive property of which 
appears tt> have been eftabliShedin the firft digger or occu¬ 
pant, ey en in fuch places where the ground and herbage 

remained 
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Property, remained yet in common. Thus we find Abraham, 
k "~ — who was but a fojourner, affertinghis right to a well in 
the country of Abimelech, and exadting an oath for his 
fecurity, “ becaufe he had digged that well.” And 
Ifaac, about 90 years afterwards, reclaimed this his fa¬ 
ther’s property; and, after much contention with the 


Philiftines, wasfuffered to enjoy it in peace. 

All this while the foil and pafture of the earth re¬ 
mained dill in common as before, and open to every oc¬ 
cupant : except perhaps in the neighbourhood of towns, 
where the neceflity of a foie and exclufive property in 
lands (for the fake of agriculture) was earlier felt, and 
thereforemore readily complied with. Oherwife, when the 
multitude of men and cattle had confirmed every conve¬ 
nience on one fpot of ground, it was deemed a natural 
right to feize upon and occupy fuch other lands as would 
more eafily fupply their necefiities. This pradtice is 
fiill retained among the wild and uncultivated nations 
that have never been formed into civil ftates, like the 
Tartars and others in the eaft ; where the climate itl'elf, 
and the boundlefs extent of their territory, confpire to 
retain them fiill in the fame favage fiate of vagrant 
liberty, which was univerfal in the earlieft ages, and 
which Tacitus informs us continued among the Ger¬ 
mans till the decline of the Roman empire. We have 
alfo a ftriking example of the fame kind in the hillo- 
ry of Abraham and his nephew Lot. When their 
joint fubftance became fo great, that pafture and other 
conveniencies grew fcarce, the natural confequence was, 
that a ft rife arofe between their fervants ; fo that it was 
no longer pradticable to dwell together. This conten¬ 
tion Abraham endeavoured to compofe: “ Let there 
be no ftiife, I pray thee, between thee and me. Is not 
the whole land before thee ? Separate thyfelf, I pray 
thee, from me : If thou wilt take the left hand, then I 
will go to the right; or if thou depart to the right 
hand, then I will go to the left.” This plainly implies 
an acknowledged right, in either, to occupy whatever 
ground he pleafed, that was not pre-occupied by other 
tribes. “ And Lot lifted up his eyes, and beheld all 
the plain of Jordan, that it was well watered everywhere, 
even as the garden of the Lord. Then Lot chofe him 
all the plain of Jordan, and journeyed eaft ; and Abra¬ 
ham dwelt in the land of Canaan.” 

Upon the fame principle was founded the right of 
migration, or fending colonies to find out new habita¬ 
tions, when the mother-country was overcharged with 
inhabitants ; which was pradlifed as well by the Phoe¬ 
nicians and Greeks, as the Germans, Scythians, and 
other northern, people. And, fc> long as it was con¬ 
fined to the ftotking and cultivation of defert uninha¬ 
bited countries, it kept ftridtly within the limits of the 
g law of nature. 

Nec.fiity But as the world by degrees grew more populous, it 
of property daily became more difficult to find out new fpots to 
and of laws inhabit, without encroaching upon former occupants; 
refpeifting anc j conftantly occupying the fame individual fpot, 
* ' the fruits of the earth were confumed, and its fponta- 

neous produce deftroyed, without any provision for a 
future fupply or fucceffion. It therefore became ne- 
ceffitry to purfue fome regular method of providing a 
conftant fubfiftence ; and this neceflity produced, or at 
lcafi promoted and encouraged, the art of agricuhure. 
And the art of agriculture, by a regular connedtion 
v and confequence, introduced and eftablifticd the idea 
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of a more permanent property in the foil than had hi- Property, 
therto been received and adopted. It was clear that 
the earth would not produce her fruits in fufficient 
quantities without the affiftance of tillage ; but who 
would be at the pains of tilling it, if another might 
watch an opportunity to feize upon and enjoy the pro- 
dudt of his induftry, art, and labour ? Had not there¬ 
fore a feparate property in lands, as well as move¬ 
ables, been veiled in fome individuals, the world mult 
have continued a foreft, and men have be:n mere ani¬ 
mals of prey ; which, according to/ome pbilofophers, 
is the genuine fiate of nature. Whereas now (fo gra- 
cioufly has Providence interwoven our duty and our 
happinefs together) the refult of this very neceflity has 
been the ennobling of the human fpecies, by giving it 
opportunities of improving its rational faculties, as well 
as of exerting its natural. Neceflity begat property i 
and in order to infure that property, recourfe was had 
to civil focietv, which brought along with it a long 
train of infeparable concomitants ; ftates, government, 
laws, punilhments, and the public exercife of religi¬ 
ous duties. Thus connedted together, it was found 
that a part only of fociety was fufficient to provide, by 
their manual labour, for the neceflary fubfiftence of 
all; and leifure was given to o:hers to cultivate the 
human mind, to invent ufeful arts, and to lay the foun¬ 
dations of feience. 

The only queftion remaining is, How this property 
became adlually veiled ; or what it is that gave a man 
an exclufive right to retain in a permanent manner 
that fpecific land which betore belonged generally to 
every body, but particularly to nobodyf And as we 
before obferved, that occupancy gave the right to the 
temporary ufe of the foil; fo it is agreed upon all 
hands, that occupancy gave alfo the original right to 
the permanent property in the fubjlance of the earth 
itfelf, which excludes every one elfe but the owner from 
the ufe of it. There is indeed fome difference among 
the writers on natural law, concerning the reafon why 
occupancy fhould convey this right, and inveft one 
with this abfolute property: Grotius and Puffendorf 
infilling, that this right of occupancy is founded upon 
a tacit and implied aflent of all mankind, that the 
lirft occupant fhould become the owner; and Barbey- 
rac, Titius, Mr Locke, and others, lidding, that 
there is no fuch implied aflent, neither is it neceflary 
that there fhould be; for that the very ait of occu¬ 
pancy, alone, being a degree of bodily labour, is from 
a principle of natural jultice, without any confent or 
compadl, fufficient of itfelf to gain a title. A difpute 
that favours too much of nice and fcholaftic refinement. 
However, both fides agree in this, that occupancy is 
the thing by which the title was in fail originally 
gained ; every man feizing to his own continued ufe 
ftich fpots of ground as he found mod agreeable to his 
own convenience, provided he found them unoccupied 
by any one elfe. 

Property, both in lands and moveables, being thus 
originally acquired by the firft taker, which taking 
amounts to a declaration, that he intends to appropriate 
the thing to his own ufe, it remains in him, by the 
principle of univerfal law, till fuch time as he does 
fome other ail which lhows an intention to abandon 
it; for then it becomes, naturally fpe.iking, publicl 
juris once more, and is liable to be again appropria¬ 
ted 


is 
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Property, ted by the next occupant, So if one is pcflefTed of a 
f ” >. jewel, and calls it into the fea or a public highway, 
this is fuch an exprefs derdiftion, that a property will 
be veiled in the firfl fortunate finder that fhall ftize it 
to his own ufe. But if lie hides it ptivately in the 
earth, or other fccrct place, and it is difeovered, the 
finder acquires no property therein ; for the owner 
hath not by this aft declared any intention to abandon 
it, but rather the contrary : and if he lofes or drops 
it by accident, it cannot be collefted from thence that 
he defigned to quit the pofleffion ; and therefore in 
fuch cafe the property dill remains in the lofer, who 
may claim it again of the finder. And this, we may 
remember, is the doftrins of the Englifti law with rela¬ 
tion to TRF..isVRE-Trare. 

But this method, of one man’s abandoning his pro¬ 
perty, and another feizing the vacant pofleffion, how¬ 
ever well founded in theory, could not long fubfift in 
faft. It was calculated merely for the rudiments of 
civil fociety, and neceffarily ceafed among the compli¬ 
cated interefls and artificial refinements of polite and 
eflablifhed governments. In thefe it was found, that 
what became inconvenient or ufelefs to one man, was 
highly convenient and ufeful to another; who was 
ready to give in exchange for it fome equivalent that 
was equally delirable to the former proprietor. This 
mutual convenience introduced commercial traffic, and 
the reciprocal transfer of property by fale, gran*, or 
conveyance s which may be confidered cither as a con¬ 
tinuance of the original pofleffion which the firft occu¬ 
pant had j or as an abandoning of the thing by the 
prefent owner, and an immediate fucceffive occupancy 
of the fame by the new proprietor. The voluntary de- 
reliftion of the owner, and delivering the pofleffion to 
another individual, amount to a transfer of the proper¬ 
ty ; the proprietor declaring his intention no longer to 
occupy the thing himfelf, but that his own right of 
occupancy fhall be veiled in the new acquirer. Or, 
taken in the other light, if I agree to part with an acre 
of my land to T tius, the deed of conveyance is an evi¬ 
dence of my intend'ng to abandon the property ; and 
Titius, being the only or firfl; man acquainted with 
fuch my intention, immediately fteps in and feizes the 
vacant pofleffion: thus the content exprefled by the 
conveyance gives Titius a good right againft me ; and 
pofleffion or occupancy confirms that right againft. all 
jj the world befides. 

How it The raoft univerfal and effeftual way of abandoning 
poes on the property is by the death of the occupant: when, 
death of both the’ actual pofllffion and intention of keeping pof- 
pant° CCU " f e ^ nn ceafing, the property, which is founded upon 
1 ’ fuch pofleffion and intention, ought alfo to ceafe of 
courfe. For, naturally fpeaking, the inftant a man 
ceafes to be, lie ceafes to have any dominion: elfe, if he 
had a right to difpofe of his acquifitions one moment 
beyond his life, he would alfo have a right to direct 
their difpofal for a million of ages after him ; which 
would be highly abfurd and inconvenient (a). All 
property mu ft therefore cetfs upon death, confidering 
men as abfolute individuals, and unconnefted with ci- 
Vol. XV. 


vil fociety: for then, by the principles before efta- Vtcycnj- 
blifhed, the next immediate occupant would acquire a v 
right in all that the deceafed pofl'efled. But as, tin¬ 
der civilized governments, which are calculated for the 
peace of mankind, fuch a conftitution would be pre- 
duftive of endlefs difturbances, the univerfal law of 
almoft every nation (which is a kind of fecondary law 
of nature) has either given the dying peron a power 
of continuing his property, by difpofing of his poffef- 
iions by will; or, in cafe he neglefts to difpofe of it, 
or is not permitted to make any difpofuion at all, the 
municipal law of the country then fteps in, and de¬ 
clares who fha'l be the fucceffor, representative, or heir 
of the deceafed ; that i?, who alone fhall have a right 
to enter upon this vacant pofleffion, in order to avoid 
that confufion which its becoming again common 
would occafion. And further, in cafe no teftament be 
permitted by the law, or none te made, and no heir 
can be found fo qualified as the law requires, {fill, to 
prevent the robuft title of occupancy from again taking 
place, the doftrine of eteheats is adopted in almoft 
every country ; whereby the fovereign of the ftate, and 
thofe who claim under his authority, are the ultimate 
heirs, and fucceed to thofe inheritances to which no 
other title can be formed. H 

The right of inheritance, or defeent to the children Of the 
• and relations of the deceafed, feems to have been al-of 
lowed much earlier than the right of devifing'by tefta- beritanee. 
ment. We are apt to conceive at the firft view that it 
has nature on its fide ; yet we often miftake for nature 
what we find eftablifhed by long and inveterate cuf- 
tom. It is certainly a wife and effeftual, but clearly 
a political, eftabliftiment; lince the permanent right 
of property, veiled in the anceftor himfelf, was no 
natural, but merely a civil, right. __ It is true, that the 
tranfmiffion of one’s pofleflions to pofterity has an evi¬ 
dent tendency to make a man a good citizen and a ufe¬ 
ful member of fociety: it fets the paffions on the-fide 
of duty, and prompts a man to deferve well of the 
public, when he is fare that the reward of his fervices 
will not die with himfelf, but be tranfrnitted to .thofe 
with whom he is connefted by the deareft and moft 
tender affeftions. Yet, reafonablc as this foundation 
of the right of inheritance may feem, it is probable 
that its immediate original arofe not from fpeculations 
altogether fo delicate and refined, and, if not from 
fortuitous circumftances, at lcaft from a plainer and 
more Ample principle. A man’s children or neareft 
relations are ufually about him on 'his death-bed, and 
are the earlieft witnefles of his deceafe. They became 
therefore generally the next immediate occupants, till 
at length in procefs- of time this frequent ufage ripened 
into general law. • And therefore alfo in the earlieft 
ages, on failure of children, a man’s fervants born under 
his roof were allowed-to be his .heirs; being immedi¬ 
ately on the fpot when he died. For we find the old 
patriarch Abraham exprefsly declaring, that “ fince God 
had given him no feed, his Reward Eliezer, one born 
in his houfe, was his heir.” 

While property continued only for life, teftarnents 
q. F were 


(a) This right, inconvenient as it certainly is, the law of Scotland gives to every man over his rc.il e.ftate, by 
authoriftng him to entail it on his heirs forever. See Law, clxxx. 9, 10, 11, and Tailzif. 
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Property, were ufelefs and unknown ; and when it became inhe- 
" ritable, the inheritance was long indefeaftble, and the 

Laft wills cliildren or heirs at law were incapable of exclufion by 
or tefta- will. Till at length it was found, that fo drift a rule 
stents. of inheritance made heirs difobedient and headftrong, 
defrauded creditors of their juft debts, and prevented 
many provident fathers from dividing or charging their 
eftates as the exigence of their families required. This 
introduced pretty generally the right of difpofing of 
one’s property, or a part of it, by tejlament; that is, 
by written or oral inftruftions properly witnejjed and 
authenticated, according to the pleafurc ot the decea- 
fed ; which we therefore emphatically ftyle his •mil. 
This was eftablifhed in fome countries much later 
than in others. In England, till modern times, a man 
could only difpofe of one-third-of his moveables from 
his wife and children; and, in general, no will was 
permitted of lands till the reign of Henry VIII. and 
then only of a certain portion; for it was not till 
after the Reftoration that the power of devifmg real 
14 property became fo univerfal as at prefent. 

Are crea- Wills, therefore, and teftaments, rights of inheri- 
turesof the tancej an( j f UCC eflious, are all of them creatures of the 
municipal civil or municipal laws, and accordingly are in all re¬ 
laws, fpefts regulated by them ; every diftinft country ha- 
Blackfl ving different ceremonies and requisites to make a tef- 
Comment. tament completely valid ; neither does any thing vary 
more than the right of inheritance under different na¬ 
tional eftablifhments. In England particularly, this 
diverfity is carried to fuch a length, as if it had been 
meant to point out the power of the laws in regula¬ 
ting the fucceflion to property, and how futile every 
claim muft be that has not its foundation in the poft- 
tive rules of the Hate. In perfonal eftates, the father 
may fucteed to his children; in landed property, he 
never can be their immediate heir by any the remoteft 
poflibility-: in general, only the eldeft fon, in fome 
places only the youngeft, in others all the fons toge¬ 
ther, have a right to fucceed to the inheritance : In 
real eftates, rftales are preferred to females, and the 
eldeft male will ufually exclude the reft ; in the divi- 
fion'of perfonal eftates, the females of equal degree are 
admitted together with the males, and no right of pri¬ 
ll5 mogeniture is allowed. 

Scruples This one co'nfideration may help to remove the 
refpeiSling fcruples of many well-meaning perfons, who fet up a 
heritable ni jft a ken conference in opposition to the rules of law. 

removed ^ a man difinherits his fon, by. a will duly executed, 

and leaves his eftate to .a ftranger, there are many who 
confider this proceeding as contrary to natural juftice; 
while others fo fcrupuloufly adhere to the fuppofed in¬ 
tention of the dead, that if a-will of lands be attefted 
by only two witneffes inftead of three, which the law 
requires, they are apt to imagine that the heir is 
bound in confidence to relinquifh his title to the devi- 
fee. But both of them certainly proceed upon very er¬ 
roneous principles: as if, on the one hand, the fon had 
by nature a right to fucceed to his father’s lands : or 

as if, on the other hand, the owner was by nature 

entitled to direft the fucceflion of his property after 
his own deceafe. Whereas the law of nature fuggefts, 
that on the death of the pofleffor, the eftate Ihould 
again become common, and be open to the next occu¬ 
pant, unlefs otberwife ordered, for the fake of civil 


peace, by the pofitive law of fociety. The pofitive Prope rty. 
law of fociety, which is the municipal laws of Eng- ” 
land and Scotland, direfts it to veft in fuch perfon as 
the laft proprietor fhall by will, attended with certain 
requifites, appoint; and, in defeft of fuch appointment, 
to go to fome particular perfon, who, from the refult of 
certain local conftitutions, appears to be the heir at 
law. Hence it follows, that, where the appointment is 
regularly made, there cannot be a fhadqw of right in 
any one but the perfon appointed: and, where the ne- 
ceffary requifites are omitted, the right of the heir is 
equally (trong and built upon as folid a foundation, as 
the right of the devifee would have been, fuppofmg 
fuch requifites were obferved. 16 

But, after all, there are fome few things, which, not- Of thing* 
withftanding the general introduftion and continuance * llat . are 
of property, muft ftill unavoidably remain in common ; cc | ln ^ 011 
being fuch wherein nothing but an ufufruftuary'pro¬ 
perty is capable of being had : and therefore they ftill 
belong to the firft occupant, during the time he holds 
poffeffion of them, and no longer. Such (among others) 
are the elements of light, air, and water ; which a man 
may occupy by means of his windows, his gardens, 
his mills, and other conveniences: fuch alfo are the 
generality of thofe animals which are faid to be ferte 
nature:, or of a wild and untameable difpofition; which 
any man may feize upon and keep for his own ufe or 
pleafure. All thefe things, fo long as they remain in 
poffeffion, every man has a right to enjoy without dis¬ 
turbance ; but if once they efcape from his cuftody, or 
he voluntarily abandons the ufe of them, they return 
to the common flock, and any other man has an equal 
right to feize and enjoy them afterwards. 

Again, there are other things in which a permanent Of fimilar 
property may fubfift, not only as to the temporary ufe, things 
bat alfo the folid fubftance; and which yet would be w h‘Ahave 
frequently found without a proprietor, had not the wif- 
dom of the law provided a remedy to obviate this in- P ro f ri “ e 
convenience. Such are forefts and other wafte grounds, 
which were omitted to be appropriated in the general 
diftribution of lands: fuch alfo are wrecks, eftrays, and 
that fpecies of wild animals, which the arbitrary con- 
ftitutions of pofitive law have diftinguilhed from the 
reft by the well-known appellation of game . With re¬ 
gard to thefe and fome others, as difturbancesand quar¬ 
rels would frequently arife among individuals contend¬ 
ing about the acquilition of this fpecies of property by 
firft occupancy, the law has therefore wifely cut up 
the root of diffenfion, by vefting the things themfelves 
in the fovereign of the ftate ; or elle in his reprefenta- 
tives appointed and authorifed by him, being ufually 
the lords of manors. And thus the legiflature has uni- 
verfally promoted the grand ends of civil fociety, the 
peace and fecurity of individuals, by fteadily purfuing. 
that wife and orderly maxim, of affigning to every 
thing capable of ownerfhip a legal and determinate- 
owner. ig 

In. this age of paradox and innovation, much has The rea- 
been faid of liberty and equality ; and fome few have °f 
contended for an equalization of property. One contend for 

the wildeft declaimers on this fnbjeft, who is for abo- an C quali- 
lifliing property altogether, has (inadvertently we fup- zation of 
pofe) given a complete confutation, not only of his property* 
own arguments, but alfo of the arguments of all who 

have 





R O 


[ 595 ] 


P R O 


l*roporcy ( 

Prophecy. 


. x 9 
The effect 

of igno¬ 
rance of 
human na¬ 
ture. 


Definition. 


a 

Prophecy 
proves a 
luperna- 
tural com¬ 
munion 
with the 
Deity. 


The pro- 
feffors of 
allreligi.ons 
have pre¬ 
tended to 
it. 


hare written, or, we think, can write, on the fame fide 
of the queftion. After labouring to prove that it is 
grofs injutlice in any man to retain more than is 
abfolutely neceffary to fupply lnm with food, cloathes, 
and lheltcr, this zealous reformer ftates an objection to 
his theory, ariling from the well-known allurements of 
flo'th, winch, if the accumulation of property weie not 
permitted, would banifh induftry from the whole world. 
The objection he urges fairly, and anfwers it thus: “ It 
may be obferved, that the equality for which we are 
pleading is an equality that would fucceed to a Hate 
of great intelleftual improvement. So bold a revolu¬ 
tion cannot take place inhuman affairs, till the general 
mind has been highly cultivated. The prefent age of 
mankind is greatly enlightened; but it is to be feared 
is not yet enlightened enough. Iiafty and undigefted 
tumults may take place, under the idea of an equaliza¬ 
tion of property; but it is only a calm and clear con- 
viftion ofjuftice, ofjuftice mutually to be rendered and 
received, ofhappinefs to be produced by the deftrtion of 
our mojl rootedhalits, that can introduce an invariable fyf- 
tem of this fort. Attempts without this preparation will 
be produiftive only of confufion. Their effedt will be mo¬ 
mentary, and a new and more barbarous inequality will 
fucceed. Each man with unaltered appetite will watch 
his opportunity to gratify his love of power, or his 
love of diftindtion, by ufurping on his inattentive neigh¬ 
bours.” 

Thefe are juft obfervations, and fuch as we have of¬ 
ten made to ourfelves on the various propofed reforma¬ 
tions of government. The illumination which the au¬ 
thor requires before he would introduce his abolition of 
property, would conftitute men more than angels ; for 
to be under the influence of no paffion or appetite, and 
to be guided in every adtion by unmixed benevolence 
and pure intelledt, is a degree of perfedtion which we 
can attribute to no being inferior to God. But it is 
the objcdt of the greater part of this writer’s book to 
prove that all men mull arrive at fuch perfedtion be¬ 
fore his ideal republic can contribute to their happi¬ 
nefs ; and therefore every one who is confcious of be¬ 
ing at any time fwayed by paffion, and who feels that 
he is more attached to his wife or children than to 
ftrangers, will look without envy to the prefent inequa¬ 
lities of property and power, if he be an intelligent dif- 
ciple ofMr Godwin. 

Literary Property. See Con-Right. 

PROPHECY is a word derived from irpo^Dtua, and 
in its original import figniiies the prediction of future 
events. 

As God alone can perceive with certainty the future 
adtions of free agents, and the remote confequences of 
thofe laws of nature which he himfelf eftablilhed, pro¬ 
phecy, when clearly fulfilled, affords the moll convincing 
evidence of an intimate and fupernatural communion 
between God and the perfon who uttered the prelic- 
tion. Togcher with the po\.er of working miracles, 
it is indeed the nlv evidence wlftch can be given of fuch 
a communi >n. Hence amon;; the profeffor.- of every re¬ 
ligions f\ tb.m, except that which is called the religion 
of nature, there have been nuirberlefs pretenders to 
the gi t of prophecy. The paean nations of antiquity 
had their or .c'es, augurs, and foothfayers Modern 
idolaters have their necromancers and divine's and the 


Jews, Chriftians, and Mahometans, have their leers and 
prophets. 

The ill-founded pretenfions of paganifm, ancient and 
modern, have been expofed under various articles of 
this woik. See Divination, Magic, Necroman¬ 
cy, and Mythology). And the claims of the Ara¬ 
bian impoftor are examined under the articles Alco¬ 
ran and Mahometanism ; fo that at prefent we have 
only to confider the ufe, intent, and truth, of the Jewilh 
and Chriftian prophecies. 

Previous to our entering on this inveftigation it may 
be proper to obferve, that in the Scriptures of the Old 
and New Teftaments, the fignification of the word pro¬ 
phecy is not always confined to the foretelling of fu¬ 
ture events. In feveral inftances it is of the fame im¬ 
port with preaching, and denotes the faculty of illu- 
ftrating and applying to prefent pradtical puipofes the 
dodlrines of prior revolation. Thus in Nehemiah it is 
faid, “ thou haft appointed prophets to preach * ; ” and 
whoever fpeaketh unto men to edification, and exhorta¬ 
tion and comfort, is by St Paul called a prophet f. Hence 
it was that there were fchools of prophets in Ifrael. 
where young men were inftrudted in the truths of re¬ 
ligion, and fitted to exhort and comfort the people. 

In this article, however, it is chiefly of importance to 
confine ourfelves to that kind of prophecy, which, in 
declaring truths either pad, prefent, or future, required 
the immediate infpiration of God. 

Every one who looks into the hiftory of the world 
mull obferve that the minds of men have from the be¬ 
ginning been gradually opened by .a train of events Hill 
improving upon, and adding light to e tch other; as 
that of each individual is, by proceeding from the firft 
elements and feeds of fcience, to more enlarged views, 
and a ftill higher growth. Mankind neither are nor 
ever have been capable of entering into the depths of 
knowledge at once ; of receiving a'whole fyftem of na¬ 
tural or moral truths together; but muft be let into 
them by degrees, and have them communicated by little 
and little, as they are able to bear it. That this is the 
cafe with refpedt to human fcience, is a fadt which can¬ 
not be quefthned ; and there is as little room to que¬ 
ftion it with refpedt to the progrefs of religious know¬ 
ledge among men either taken colledtively or in each 
individual. Why the cafe is thus in both, why all are 
not adult at once in body and mind, is a queftion which 
the religion of nature is equally called upon with reve¬ 
lation to anfwer. The fadt may not be eafily account¬ 
ed for, but the reality of it is incontrovertible. 

Accordingly, the great objedt of the feveral revela¬ 
tions recorded in the Old Teftament was evidently to 
keep alive a fenfe of religion in the minds of men, and 
to train them by degrees for’ the reception of thofe 
Ample but fublime truths by which they were to be fa- 
ved. The notions which the early defendants of A- 
dam entertained of the Supreme Being, and of the re¬ 
lation in which they flood to him, were probably very 
grofs ; and we fee them gradually refined by a feries of 
revelations or prophecies, each in fucceffion more ex¬ 
plicit than that by which it was preceded, till the ad¬ 
vent of Him who was the way, the truth, and the life, 
and who brought to light life and immortality. 

When a revelation was made of any important truth, 
the grounds of which the mind of man has not facnl- 
4 F 2 U-.s 
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JVupVcy. ties to comprehend, that revelation, though undoubt- to do, in a literal fenfe, is abfolutely impoffible. He Prophecy, 
' ' edly a prophecy, muft have been fo far from confirm- knew well that it was the great God of heaven and 

Prophecy in S ^ le trut h of revealed religion in general, that it earth who was fpeaking, and that fuch a being was 
alwaysac- could not gain credit itfelf, but by fome extrfnfic evi- incapable of trifling with the wretchednefs of his fallen 
companied dence that it came indeed from God. Hence we find creature. The fentence denounced upon himfelf and 
by nnra- Mofes, after it was revealed to him from the burning his wife was awful and fevere. The woman was doom* 
bufh that he Ihould deliver his countrymen from Egyp- ed to forrow in conception ; the man to forrow and 
tian bondage, replying, “ Behold, they will not believe travel all the days of his life. The ground was cur- 
me, nor hearken to my voice; for they will fay, the fed for his fake; and the end of the judgment was. 

Lord hath not appeared unto thee.” This revelation “ Dull thou art, and to duft thou fhalt return.” Had 
certainly conftituted him a prophet to Ifrael; and there our firft parents been thus left, they muft have looked 
cannot be a doubt but that he perfedtly knew the divine upon themfelves as reje&ed by their Maker, delivered 
fource from which he received it: but he very naturally up to trouble and forrow in the world, and as having no 
and reafonably concluded, that the children of Ifrael hope in any other. With fuch impreffions on their minds 
would not believe that the Lord had appeared to him, they could have retained no fenfe of religion; for reli- 
unlefs he could give them fome other proof of this pre- gion, when uriaccompanied by hope, is a Hate of frenzy 
ternatural appearance than his own fimple affirmation and diftraftion : yet it is certain that they could have no 
of its reality. This proof he was immediately enabled hope from any thing exprefsly recorded by Mofes, 
to give, by having conferred upon him the power of except what they might draw from this fentence paff- 
working miracles in confirmation of his prophecy, ed on their deceiver. Let us then endeavour to af- 
Again, when Gideon was called to the deliverance of certain what confolatiou it could afford them. 

Ifrael, the angel of the Lord came and faid unto him, At that awful jundure, they muft have been fenfible 
“ The Lord is with thee, thou mighty man of valour: that their fall was the vidory of the ferpent, whom by- 


go in this thy might, and thou fhalt fave Ifrael from the experience they had found to be an enemy to God and 
hand of the Midianites. Have not I fent thee ?” Here to man. It could not therefore but be fome comfort 
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was a prophecy delivered by the angel of the Lord to to them to hear this enemy firft condemned, and to fee 
encourage Gideon’s undertaking: but he, being pro- that, however he had prevailed againft them, he had 
bably afraid of fome illufion of fenfe or imagination, de- gained no vidory over their Maker. By his condem- 
manded a fign that he was really an angel who talked nation they were fecured from thinking that there was. 
with him. A fign is accordingly given him, a mira- any malignant being equal to the Creator in power and 
culous fign, with which hs is fatisfied, and under- dominion ; an opinion which, through the prevalency of 
takes the work appointed him. . evil, gained ground in after times, and was deftriidive 

From thefe and many fimilar tranfadions recorded of all true religion. The belief of God’s fupreme do- 
in the Old Teftament, it appears that prophecy was ne- minion being thus preferved, it was ftill neceffary to- 
ver intended as evidence of an original revelation. It give them fuch hopes as might induce them to love as. 
is indeed, by its very nature, totally unfit for fuch a pur- well as to fear him ; and thefe they could not but con- 
pofe ; becaufe it is impoffible, without fome -extrinfic ceive when they heard from the mouth of their Creator 
proof of its divine origin, to know whether any pro- and Judge, that the ferpent’s vidory was not complete- 
phecy be true or falfe, till the era arrive at which it ought even over themfelves; that they and their pofterity 
to be fulfilled. When it is fulfilled, it affords complete ffiould be enabled to conteft his empire ; and that 
evidence that he who .uttered it fpake by the fpirit cf though they were to fuffer much in the ftruggle, they 
God, and that the dodrines which he taught of a re- ffiould yet finally prevail, bruife the ferpent’s head, and. 
ligious nature, were all either didated by the fame deliver themfelves from his power and dominion, 
fpirit, or at leaft are true, and calculated to dired This prophecy therefore was to our firft parents a 
mankind in the way of their duty. light fiiining in a dark place. All that they could 

The prophecies vouchfafed to the patriarchs in the certainly conclude from it was, that their cafe was not 
moft early periods of the world, were all intended to defperate ; that fome remedy, fome deliverance from the 
keep alive in their minds a fenfe of religion, and to di- evil they were under, would in time appear ; but when or 
red their views to the future completion of that firft where, or by what means they were to be delivered, they 
and greateft prophecy which was made to Adam im- could not poffibly underftand, unlefs the matter was 
mediately on his fall: but in order to fecure credit to further revealed to them, as probably it was at the infti- 
thofe prophecies themfelves, they were always accom- tution of facrifice (fee Sacrifice), Obfcure, how- 
panied by fome miraculous fign that they were indeed ever, as this promife or prophecy was, it ferved after 
given by the God of truth, and not the delufions of the fall as a foundation for religion, and trufl and con- 
fanaticifm or hypocrify. Prophecy, in the proper fenfe fidence towards God in hopes of deliverance in time 
of the word, commenced with the fall; and the firft from the evils of difobedience : and this appears to have 
inftance of it is implied in the fentence denounced upon been the foie purpofe for which it was given, and not,,, 
the original deceiver, of mankind ;, “ I will put enmity as fome well-meaning, thoughweakadvocatesforChrif- 
between thee and the. woman, and between thy feed tianity have imagined, as a prediftion pointing direttly 
and her feed : It ffiall bruife thy head, and tliou fhalt to the crofsof Chrift. 

bruife his heel. As this prophecy was the firft, fo is it the only con- 

This prophecy, though one of the moft important fiderable one in which we have any concern from the 
that ever was delivered, when confidered by itfelf, is ex- creation to the days of Noah. It was proportioned to 
ceedingly obfcure. That Adam ffiould have under- the then wants and neceffities of the woild, and was the 
flood it, as fome of his degenerate fons have pretended grand charter of God’s mercy after the falL Nature- 

had! 
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had no certain help for tinners; her rights were loft 
with her innocence. It was therefore necefl'ary either 
to deftroy the offenders, or to raife them to a capacity 
of falvation, by giving them ftich hopes as might ena¬ 
ble them to exercife a reafonable religion. So far the 
light of this prophecy extended. By what means God 
intended to work their falvation, he did not exprefsly 
declare : and who has a right to complain that he did 
not, or to preferibe to him rules in difpenfing his mercy 
to the children of men ? 

Upon the hopes of mercy which this prophecy gives 
in very general terms, mankind refted till the birth of 
Noah. At that period a new prophecy was delivered 
by Lamech, who foretels that his fon fhould comfort 
them concerning the work and toil of their hands, 
“ becaufe of the earth whisk the Lord had curfed .” We 
are to remember that the curfe pronounced upon the 
earth was part of the fentcnce palled upon our firft pa¬ 
rents ; and when that part was remitted, if it ever was 
remitted, mankind would acquire new and more lively 
hopes that in God’s good time they fhould be freed from 
the whole. But it has been ilrown by bilhop Sherlock *, 
that this declaration of Lamech’s was a predidtion, that 
during the life of his far the curfe fhould be taken off 
from the earth : and the fame prelate has proved with 
great perl'picuity, and in the moft fatisfadtory manner, 
that this happy revolution adtually took place after 
the flood. The limits preferibed to an article of this 
kind will not permit us even to abridge his arguments. 
We (hall-only obferve, that the truth of his conclufion 
is manifeft from the very words of frripture ; for when 
God informs Noah of his defign to deftroy the world, 
he adds, “ But with thee will 1 eftablifh my covenant 
and as foon as the deluge was over, he declared that he 
“ would not again curfe the ground any more for man’s 
fake; but that while the earth fhould remain, feed-time 
and harveft, and cold and heat, and fummer and win¬ 
ter, and dry and night, fliould not ceafe.” From 
this laft declaration it is apparent that a curfe had 
heen on the earth, and that feed-time and harveft had 
often failed ; that the curfe was now taken off; and 
that in confequence of this covenant, as it is called, 
with Noah and his feed and with every living crea¬ 
ture, mankind fliould not henceforth be fubject to toil 
fo fevere and fo generally fruitleis. 

It may feem furprifing perhaps to fome, that after fo 
great a revolution in the world as the deluge made, 
God fhould fay nothing to the remnant of mankind of 
the punifhments and rewards of another life, but fhould 
make a new covenant with them relating merely to fruit¬ 
ful feafons and the bleflings of the earth. But in the 
feriptures we fee plainly a gradual working of provi¬ 
dence towards the redemption of the world from the 
curfe of the fall; that the temporal bleflings were firft 
reftored as an earned and pledge of better things to 
follow; and that the covenant given to Noah had, 
ftridtly fpcaking, nothing to do with the hopes of futu¬ 
rity, which were referved to be the matter of another 
covenant, in another age, and to be revealed by him, 
whofe province it was to “ bring life and immortality 
to light through the gofpel.” But if Noah and his 
forefathers expected deliverance from the whole curfe of 
the fall, the adtual deliverance from one part of it was 
a very good pledge of a further deliverance to be ex- 
pedted in time. Man himfelf was curfed as well as the 
ground ; he was doomed to duft : and fruitful feafons 


are but a fmall relief, compared to the grentnefi; of his Prophecy. 

lofs. But when fruitful feafons came, and one part of v ‘ 

the curfe was evidently abated,- it gave great affurance 

that the other fhould not laft forever, but that by 

fome means, (fill unknown to them, they fliould be 

freed from the whole, and finally bruife the ferpent’s 

head, who, at the deluge, had fo feverely bruifed man’s 

heel. 

Upon this affurance mankind refted for fome genera¬ 
tions, and pradiifed, as we have every reafon to believe, 
a rational uoiftiip to the one God of the unive.Te. Ac 
laft, however, idolatry was by fome means or ether in¬ 
troduced (fee Poi.ythi-ism), and fpread fo univerfally 
through the world, that true religion would in all pro¬ 
bability have entirely failed, had not God vifibly inter- 
pofed to preferve fuch a fenfe of it as was necefl'ary for 
the accompliftiment of his great defign to reftore man- ij 
kind. This he did by calling Abraham from amidft I’romile t;-» 
his idolatrous kindred, and renewing to him the word of Abraham*, 
prophecy : “ Get thee out of thy country (faid he), 
and from thy kindred, and from thy father’s houfe,. 
unto a land that I will fhew thee. And I will make of 
thee a great nation, and I will blefs thee and make thy 
name great; and thou fhalt be a bleffing. And I will 
blefs them that blefs thee, and curfe them that curfe- 
thee ; and in thee fliall all the families cf the earth be 
bleffed.” Thefe magnificent promifes are feveral times 
repeated to the father of the faithful with additional cir- 
cumftances of great importance, fuch as, “ that he fhould 
be multiplied exceedingly ; that he fhould be a father 
of many nations ; that kings fhould come out of him 
and above all, that God would eftablifh an eierlajling co~ 

%'enant with him and his feed, to give him and them all 
the land of Canaan for an cuerlafting pofejjion, and to bee 
their God.” 

Upon fuch of thefe promifes a3 relate to tempo-, 
ral bleflings we need not dwell. ' They are much 
of the fame nature with thofe which had been given 
before to Lamech, Noah, Shem, and Japheth and all 
the world knuws how amply and literally they have 
been fulfilled. There was however fo little probability 
in nature of their accomplifhment at the time, when they 
were made, that we find the patriarch afking “ Where¬ 
by he fhould know f that be fhould inherit fuch an ex¬ 
tent of country ?” And as the promifes that he fhould t Genefis, 
inherit it were, meant to be a foundation for religion xv * 
and confidence in God, a miraculous fign was given him, 
that they came indeed from the fpirit of truth. This 
removed from his mind every doubt, and made him give 
the fulleft credit, not only to them, but alfo to that 
other promife, “ that in his feed fhould all the nations 
of the earth be bleffed.” 

What diftindt notion he had of this bleffing, or in 
what manner he hoped it fliould be effected, we cannot 
pretend to fay. “ But that he unfterftood it to be a, 
promife of reftcring mankind, and delivering them from 
the remaining eurfe of the fall, there can be no doubr. 

He knew that death had entered by fin ; he knew tliat- 
God had promifed vidtory and redemption to the feed 
of the woman. Upon the hopes of this reftoratioh the. 
religion of his anceftors was founded ; and when God, 
from whom this bleffing on all men was expedted, did 
exprefsly promife a bleffing on all men, and in this pro¬ 
mife founded his everlafting covenant—what could Abra¬ 
ham elfe expedt but the completion in his feed of that 
ancient promife and prophecy concerning the victory 

Va 
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Prc\)hecy. to be obtained by the woman’s feed ? The curfe of the 
— v ground was expiated in the flood, and the earth reftored 
with a blefling, which was the foundation of the tempo¬ 
ral covenant with Noah 5 a large flrare of which God 
exprefsly grants to Abraham and his pofterity particu¬ 
larly, together with a promife to bring, by their means, 
a new and further blefling upon the whole race of men. 
If we lay thefe things to heart, we cannot fuppofe that 
lefs could be expedted from the new promife or prophe- 
ey given to Abraham than a deliverance from that part 
of the curfe ftill remaining on man : Dujl thou art , and 
.to dujl thou Jhalt return. In virtue of this covenant 
Abraham and, his pofterity had reafcn to expefl that 
the time would come when man ftiould be called from 
his dull again. For this expedlation they had his aflil- 
rance who gave the covenant, that he would be their 
God forever. Well might our Saviour then tell the 
Ions of Abraham, that even Mofes at the bufh Ihowed 
the l efurreflion of the dead, when he called the Lord 
the God of Abraham, and the God of Ifaac, and the 
* Sher- God of Jacob 

lock’s Ufe Thefe promifes made to Abraham were renewed to 
ef'pro^he ^ aac anc * Jacob ; to the laft of whom it was revealed, 
cy _ °* not only that all the nations of the earth ftiould be 
14 ble/fed in his feed, but that the blefling ftiould fpring 
To Ifaac from his fon Judah. It is, however, by no means evi- 
and Jacob, dent that any one of thofe patriarchs knew precifely by 
what means (a) the curfe of the fall was to be entirely 
removed, and all men called from their dull again. It 
was enough that they were convinced of the fadt in ge¬ 
neral terms, iince fuch convidlion was a fuflicient foun¬ 
dation of a rational religion ; and the defendants of 
Abraham had no other foundation upon which to reft; 
j-j their hope?, and pay a cheerful worlhip to the God of 
The law of their fathers, till the giving of the lawrto Mofes. Then 
Mofes and indeed they were incorporated into a 'fociety with mu- 
the iuq- nicipal laws of their own and placed under a theocratic 
ceedmg government; the temporal promifes made to their fa- 
■P °P e • thers were amply fulfilled; religion was maintained 
among them by rewards and punifhments equally dis¬ 
tributed in this world (fee Theology) : and a feries of 
prophets fucceeding one another pointed out with great¬ 
er and greater clearnefs, as the fulnefs of time approach¬ 
ed, the perfon who was to redeem mankind from the 
power of death ; by what means he was to work that 
■ great redemption, and at what precife period he was to 

make his appearance in the world. By thefe luperna- 
tural interpofitions of divine providence, the principles 
of pure theifm and the practice of true religion were 
preferved among the children of llrael, when all other 
nations were funk in the grofieft idolatry, and wallowed 
in the moll abominable vices; when the far-famed 
Egyptians, Greeks, and Romans, fell down with ado¬ 


ration to flocks and Hones and the vileft reptiles ; and Prophecy, 
when they had no well grounded hope of another life, " v ' 
and were in fail without God in the world. 16 

From this Ihort deduction, we think ourfelves intitled Were all 
to conclude, that the primary ufe and intent of prophe- 
cy, under the various difpenfations of the Old Telia- a ^ 
ment, was not, as is too often fuppofed, to eftablifti the religion^ 
divine million of Jefus Chrill, but to keep alive in the 
minds of thofe to whom it was given, a fenfe of reli¬ 
gion, and a hope of future deliverance from the curfe of 
the fall. It was, in the expreffive language of St Peter, 

“ a light that fhone in a dark place, unto which men 
did well to take heed until the day dawned and the day* 
liar arofe in their hearts.” But though this was cer* 
tainly the original intent of prophecy (for Chrift, had 
he never been foretold, would have proved himfelf to 
be the Son of God with power by his aftonilhing mi* 
racles, and his refurredtion from the dead), yet it can¬ 
not be denied, that a long feries of prophecies, given 
in different and far diftant ages, and having all their 
completion in the life, death, and refurredtion, of Jefus, 
concur very forcibly with the evidence of miracles to 
prove that he was the feed of the woman ordained to 
bruife the head of the ferpent, and reftore man to his 
forfeited inheritance. To the Jews the force of this 
evidence mull have been equal, if not fuperior, to that 
of miracles themfelves; and therefore we find the Apo- 
ftles and firft preachers of the gofpel, in their addreffes 
to them, conllantly appealing to the law and the pro¬ 
phets, v;hilft they urged upon the Gentiles the evidence 
of miracles. ry 

In order to form a right judgment of the argument The pro- 
for the truth of Chriftianity drawn from the fure word P llecies ** 
of prophecy, we mull not confider the prophecies given ^recTin' 
in the Old Tellament as fo many predictions only inde- 
pendent of each other j for if we do, we {hall totally lofe t ion. 
light of the purpofe for which they were originally gi¬ 
ven, and {hall never be able to fatisfy ourfelves when 
confronted by the objections of unbelievers. It is eafy 
for men of leifure and tolerable parts to find difficulties 
in particular predictions, and in the application of them 
made by writers, who lived many hundred years ag®, 
and who had many ancient books and records of the 
Jewifh church, from which they drew many paffages, 
and perhaps fome prophecies ; which books and records 
We have not to enable us to underftand, and to juftify 
their applications. But it is not fo eafy a matter to 
lhow, or to perfuade the world to believe, that a chain 
of prophecies reaching through feveral thoufand years, 
delivered at different times, yet manifeftly fubfervient 
to one and the fame adminiftration of providence from 
beginning to end, is the effedt of art and contrivance 
and religious fraud. In examining the feveral prophe¬ 
cies 


(a) This they certainly could not know from the promifes expreffed in the very general,terms in which they 
are recorded in the book of Genefis. It is, however, not improbable that thofe promifes, as they immediately- 
received them, were conceived in terms more precife and particular; and, at all events, Dr Warburton has proved 
to the full convidlion of every man who is not a determined unbeliever, that Abraham was commanded to fa- 
crifice his fon Ifaac, not only as a trial of his obedience, but alfo that God might give him what he earneftly de* 
fired, a fcenkal reprefentation of the means by which mankind were to be redeemed from death. The learned wri¬ 
ter thinks, and his reafoning compels us to think with him, that to this tranfadtion our Saviour alludes when 
he fays, “ Your father Abraham rejoiced to fee my day, and he faw it and was glad.” 
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cies recorded in the Old Teftament, we are not to fup- 
pofe that each of them exprefjly pointed out and c ear¬ 
ly characterized Jefus Chrilt. Had they done fo, in- 
itead of being a fupport to religion in general, the pur- 
pofe for which they were originally intended, they 
would have had a very different effert, by making thofe 
to whom they were given repine at being placed under 
difpenfations fo very inferior to that of the gofpel. We 
are therefore to inquire only whether all the notices, 
which, in general and often metaphorical terms, God 
gave to the fathers, of his intended falvation, are perfect¬ 
ly anfwered by the coming of Chrift ; and we fha.ll find 
that nothing has been promifed with refpeCt to that fub- 
jeCt whi- h has not been performed in the am pled; man¬ 
ner. If we examine the prophecies in this manner, we 
fhall find that there is not one of them, which the Apo- 
ftles have applied to the Mefliah, that is not applicable 
in a rational and important fenfe to fomething in the 
birth, life, preaching, death, refurreCtion, and afcenfion 
of Jefus < f Nazareth ; that as applied to him they are 
all confident with each other; and that though fome 
few of them may be applied without abfurdity to per- 
fons and events under the Jewilh difpenfation, Chrift 
is the only perfon that ever exifted in whom they all 
meet as in a centre. In the limits prefcribed us, it is im. 
poffible that we fhould enter upon a particular proof of 
this pofition. It has been proved by numberlefs wri¬ 
ters, and, with refpeCt to the moft important prophecies, 
by none with greater fuccefs than biftiop Sherlock in his 
UJe and Intent of Prophecy in the feveral ages of the world ; 
a work which we recommend to our readers as one of 
the moft valuable on the fubjeCt in our own or any other 
language. 

But admitting that it would have been improper, for 
the reafons already hinted at, to have given a clear and 
precife defcription of Chrift, and the Chriftian difpen¬ 
fation, to men who were ordained to live under difpen¬ 
fations lefs perfect, how, it may be afked, comes it to 
pafs that many of the prophecies applied by the wri¬ 
ters of the gofpel to our Saviour and his actions are 
ftill dark and obfcure, and fo far from belonging evi¬ 
dently to him and to him only, that it requires much 
learning and fagacity to fhow even now the connec¬ 
tion between fome prophecies and the events ? 

In anfwer to thefe queftions, the learned prelate juft 
referred to cbferves, “ That the obfcurity of prophecy 
does not arifefrom hence, that it is a relation or defcrip¬ 
tion of fomething future; for it is as eafy to fpeak of 
things future plainly, and intelligibly, as it is of things 
part or prefent. It is not, therefore, of the nature of 
prophecy to be obfcure ; for it may eafily be made, 
when he who gives it thinks fit, as plain as hiftory. On 
the other fide, a figurative and dark defcription of a 
future event will be figurative and dark ftill when the 
event happens; and confequently will have all the ob¬ 
fcurity of a figurative and dark defcription as well after 
as before the event. The prophet Ifaiah defcribes the 
peace of Chrift’s kingdom in the following manner: 

‘ The wolf fhall dwell with the lamb, and the leopard 
fhall lie down with the kid, and the calf and the young- 
lion, and the fading, together, and a little child (hall 
lead them.’ Nobody, fome modern Jews excepted, 
ever underftood this literally ; nor can it now be lite¬ 
rally applied to the ftate of the gofpel. It was and is 
capable of different interpretations: it may mean tem¬ 


poral peace, or that internal and fpiritual peace—that 
tranquillity of mind, which fets a man at peace with 
God, himfelf, and the world. But whatever the true 
meaning is, this prophecy does no more obtrude one 
determinate fen!e upon the mind fince the coming of 
Chrift than it did before. But then we fiy, the ftate 
of the gofpel was very properly prefigured in tins de¬ 
fcription, and is as properly prefigured in a hundred 
more of the like kind ; and fince they all agree in a fair 
application to the ftate of the gofpel, we ftrongly con¬ 
clude, that this ftate was the thing foretold under fuch. 
expreffions. So that the argument from prophecy for 
the truth of Chriftianity does not reft on this, that the 
event has ncceffarily limited and afeertained the parti¬ 
cular fenfe and meaning of every prophecy ; but in this, 
that every prophecy has in a proper fenfe been completed 
by the coming of Chrift. It is abfurd, therefore, to- 
expert clear and evident convidtion from every fingle 
prophecy applied to Chrift ; the evidence muft arife¬ 
from a view and corriparifon of all together.” It is 
doubtlels a great miftake to fuppofe that prophecy was 
intended folely or chiefly for their fakes in whofe time 
the events predirted are to happen. What great occa- 
fion is there to lay in fo long beforehand the evidence 
of prophecy to convince men of things that are to hap¬ 
pen in their own times; the truth of which they may, 
if they pleafe, learn from their own fenfes ? Yet fome 
people are apt to talk as if they thought the truth of 
the events predirted depended very much on the evi¬ 
dence of prophecy: they fpeak, for inftance, as if they 
imagined the certainty and reality of our Saviour’s re- 
furrertion were much concerned in the clearnefs of the 
prophecies relating to that great and wonderful event, 
and feem to think that they are confuting the truth of.' 
his refurrertion when they are pointing out the abfur¬ 
dity of the prophecies relating to it. But can any thing 
be more abfurd ? For what ground or pretence is there 
to inquire whether the prophecies foretelling that the 
Mefliah fhould die and rife again do truly belong to 
Chrift, unlefs we are firft fatisfied that Chrift died and 
rofe again ? 

The part which unbelievers ought to take in this 
queftion, if they would make any ufe of prophecy, 
fhould be, to fhow from the prophets that Chrift was 
neceffarily to rife from the dead; and then to prove 
that in fart Jefus never did rife. Here would be a plain 
eonfequence. But if they like not this method, they 
ought to let the prophecies alone ; for if Chrift did 
not rife, there is no harm done though the prophets 
have not foretold it. And if they allow the refur¬ 
rertion of Chrift, what do they gain by dTcrediting- 
the prophets? The event will be what it is, let the- 
prophecies be what they will. 

Thefe confiderations fhow how far the gofpel is nextf- 
farily concerned in prophetical evidence, and how clear 
the prophecies fhould be. Chrift claims to be the per¬ 
fon foretold in the law and the prophets; and as truth 
muft ever be confident with itfelf, this claim muft be 
true as well as all others. This is the part then to be 
tried on the evidence of prophecy : Is Chrift that per¬ 
fon deferibed and forettld under the Old Teftament or~ 
not ? Whether all the prophecies relating to him be plain 
or not plain, it matters little ; the fingle queftion is„ 
Are there enough plain to fhow us that Chrift is the. 
perfon foretold under the Old Teftament ? If there be,, 
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l’tophecy. wc are at an end of our inquiry, and want no farther 
help from prophecy ; efpecially fmce we hare feen the 
day dawn and enjoyed the marvellous light of the gofpel 
of God. 

But fi> unreafonable are . unbelievers, that whilft 
fome of them object to the ohfcurity of the prophecies, 
cltamefs of others have reje£ted them altogether on account of their 
fome pro- c i earne f S) pretending that they are hiftories and not 
j> leciee, p re diftions. The prophefies againft which this objd- 
tion has been chiefly urged are thole of Daniel, which 
were firft called in queltion by the famous Porphyry. 
He affirmed that they were not compofed by Daniel, 
whole name they bear, but by fome author who lived 
in Judea about the time of Antiochus Epiphanes ; 
becaufe all to that time contained true hiftory, but that 
all the facts beyond that were manifeftly falle. 

This method of oppofing the prophecies, as a father 
Anfwered. ^^ rightly obferves, is the ftrongeft teftimo- 

ny of their truth : for they are fo exactly fulfilled, that 
to infidels the prophet feemed not to have foretold 
things future, but to have related things pad. To apt 
infidel of this age, if he has the fame ability and know¬ 
ledge of hi (lory that Porphyry had, all the fubfeqdent 
prophecies of Daniel, except thofe which are dill ful¬ 
filling, would appear to be hiftory and not prophecy : 
for it entirely overthrows the notion of their being 
written in the days of Antiochus Epiphanes, or of the 
Maccabees, and eftablilhes the credit of Daniel as a pro¬ 
phet beyond contradiction, that there are feverai of 
firft flarted, thofe prophecies which have been fulfilled fince that- pe¬ 
riod as well as before ; nay, that there are prophecies of 
Daniel which are fulfilling at this very time in the 
World. 

Our limits will not permit us to enter into the ob¬ 
jections which have been made to this prophet by the 
author of The Literal Spbeme of Prophecy Confidered; 
lior is there occafion that we Ihould enter into them. 
They have been all examined and completely anfwered 
by Bi’fhop Chandler in his Vindication of his Defence of 
Chrijlianity, by Mr Samuel Chandler in his Vindica- 
tio?i of the Antiquity and Authority of Daniel's Prophecies, 
,, and by Biffiop Newton in his excellent Differiations on 
And from the Prophecies. To thefe authors vie refer the reader; 
faits of the and fhall conclude the prefent article with a view of 
fome prophecies given in very remote ages, which are in 
this age receiving their accomplifhment. 

Of thefe the firft is that of Noah concerning the fer- 
vitude of the pofterity of Canaan. In the greater part 
of original manufcripts, and in our verfion of the holy 
fctiptures, this prophecy is thus exprefled : “ Curfed 
be Canaan ; a fervant of fervants fhall he be unto his 
brethren:” but in the Arabic verfion, and in fome co¬ 
pies of the Septuagint, it is, “ Curfed be Hum the fa¬ 
ther of Canaan ; a fervant of fervants fhall he be to 
his brethren.” Whether thecurfe was really pronoun¬ 
ced upon Ham, which we think mod probable, or on¬ 
ly upon his fon Canaan, we fhall find the predifiion re¬ 
markably fulfilled, not barely ages after the book of 
Geriefis was very generally known, but alfo at this ve¬ 
ry day. It is needlefs to inform any man who has but 
looked into the Old Teftament, that when the ancient 
patriarchs pronounced either a curfe or a bleffing upon 
any of their fons, they meant to declare the future for¬ 
tunes, not of that fon individually, but of his defcen- 
dants as a tribe or anation. Let us keep this in mind, 
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and proceed to compare with Noah’s prophecy fi.ji Pmphesjy 
the fortunes of the*defendants of Canaan, the fourth v 
fon of Ham, and then the fortunes of the pofterity of 
Ham by his other fons. 

With the fate of the Canaanites every reader is ac¬ 
quainted. They were conquered by Jofhua feverai cen¬ 
turies after the delivery of this prophecy ; and fuch of 
them as were not exterminated were by him and Solo¬ 
mon reduced to a Rate of the loweft fervitude to the Is¬ 
raelites, the pofterity of Shem the brother of Ham. The 
Greeks and Romans, too, who were the defeendents of 
Japheth, not only lubdued Syria and Paleftine, but alfo 
purfued and conquered fuch of the Canaanites as were 
anywhere remaining, as for inftance the Tyrians and 
Carthaginians, of whom the former»were ruined by A- 
lexander and the Grecians, and the latter by Scipio and 
the Romans. Nor did the effeits of the cuife ftop 
there. The miferable remainder of that devoted people 
have been ever fince flaves to a foreign yoke ; firft to the 
Saracens who are .defeended from Shem, and afterwards 
to the Turks , who are defeended from Japheth ; and 
under the Turkifh dominion they groan at this day. 

If we take the prophecy as it Hands in the Arabic 
verfion, its accompliihment is ftill more remarkable. 

The whole continent of Africa was peopled principally 
by the pofterity of Ham. And for how many ages have 
the better parts of that country lain under the domi¬ 
nion firft of the Romans, then of the Saracens, and now 
of the Turks? In what wickedneft, ignorance, barba¬ 
rity, flavery, and mifery, live moft of its inhabitants ? 
and of the poor ne'groes how many tlioufands are every 
year fold and bought like beafts in the market, and con¬ 
veyed from one quarter of the world to do the work of 
beafts in another ; to the full accomplifhment indeed of 
the prophecy, but to the lafting difgrace of thofe who 
are from the love of gain the inftruments of fulfilling 
it. Nothing can be more complete than the execution 
of the fentence as well upon Ham as upon Canaan $ 
and the hardieft infidel will not dare to fay that it was 
pronounced after the event. 

The next prophecy which we fhall notice is that of 
Abraham concerning the multitude of his defeendants; 
which every one knows is ftill fulfilled in the Jews even 
in their difperfed ftate, and therefore cannot have been 
given after the event of which itfpeaks. 

Of the fame kind are the feverai prophecies concern¬ 
ing Ifhraael; of which fome have been fulfilled, and 
Others are at prefent fulfilling in the moft aftonifhing 
manner. Of this fon of Abraham it was foretold, that 
“ he fhould be a wild man ; that his hand fhould be 
againft every man, and every man’s hand againft him; 
that he fhouid dwell in the prefence .of all his brethren; 
that he fhould be multiplied exceedingly, beget twelve 
princes, and become a great nation.” The facred his¬ 
torian who records thefe prophecies adds, that “ God 
was with the lad, and he grew, and dwelt ia the wilder- 
nefs, and became an archer.” 

To fhow how fully and literally all thefe prophecies 
have been accomplifhed, would require more room than 
we have to bellow ; and to the reader of hiftory the la¬ 
bour would be fuperfluous. We fhall therefore only 
requeft the unbeliever to attend to the hiftory of the 
Arabs, the undoubted defeendants of Ilhmael; and to 
fay how it comes to pafs, that though they have been 
robbers by land and pirates by lea lor time immemo¬ 
rial,. 



PRO 


[ 601 3 


PRO 


Prophecy, rial, though their hands have been againft every man, 
and everv man’s hand againft them, they always have 
dwelt, and at this day dwell, in the prefence of their 
brethren, a free and independent people. It cannot be 
pretended that no attempt has ever been made to con- 
quei them; for the greateft conquerors in the world 
have all in their turns attempted it: but though fome 
of them made great grogrefi, not one was ever crown¬ 
ed whh fuccefs. It cannot be pretended that the in- 
accefliblenefs of their country has been their protection; 
for their cc untry has been often penetrated, though it 
never was entirely fubdued. When in all human pro¬ 
bability they have been on the brink of ruin, they were 
ftgnally and providentially delivered Alexander was 
preparing an expedition againft them, when he was cut 
off in the flower of his age. Pompey was in the career 
of his conquefts, when urgent affairs called him elfe- 
where. JElius Gallius had penetrated far into their 
country, when a fatal difeafe deftroyed great numbers 
of his men, and obliged him to return. Trajan befie- 
ged their capital city, but was defeated by thunder and 
lightning and whirlwinds. Severus befieged the fame 
city twice, and was twice repelled from before it. The 
Turks, though they were able to wreftfrom them their 
foreign conquefts, have been fo little able to fubdue the 
Arabs themfelves, or even to reftrain their depredations, 
that they are obliged to pay them a fort of annual tri¬ 
bute for the fafe paflage of the pilgrims who go to 
Mecca to pay their devotions. On thefe faCls we fhall 
not exclaim. He who is not ftruck upon comparing 
the Ample hiftory of this lingular people with the pro¬ 
phecies fo long ago delivered of them and their great 
anceftor, whofe love of liberty is compared to that of 
the wild afs, would rife wholly unmoved from our ex¬ 
clamations. 

A fourth prophecy of this kind, which cannot be al¬ 
leged to have been uttered after the event, is the de¬ 
nunciation ofMofes againft the children of Ifrael in cafe 
of their difobedience; which is fo literally fulfilled, that 
even at this moment it appears rather a hiftory of the 
prefent date of the Jews, than a remote prediction of their 
apoftacy and punilhment. “ And the Lord fhall fcatter 
thee among all people from the one end of the earth even 
unto the other. And among thefe nations lhalt thou 
find no eafe, neither fhall the foie of thy foot have reft; 
but the Lord fhall give thee there a trembling heart, and 
failing of eyes, and forrow of mind. And thy life fhall 
hang in doubt before thee ; and thou fhalt fear day and 
night, and 'halt have none affurance of thy life.” (Deut. 
xxviii. 64, 65, 66.) ,e And thou fhalt become an afto- 
nifhment, a proverb, and a bye-word, among all nations, 
whither the Lord fhall lead you.” (Deut. xxviii. 37.) 

Similar to this denunciation, but attended with iome 
circumftai ces (hill more wonderful, is the following pre¬ 
diction of the prophet ILofea : “ The children of Ifrael 
fhall abide many days w ithout a ling, and without a 
prince, and without a facrifice, and without an image, 
and without an ephod, and without teraphim. After¬ 
wards fhall the children of Ifrael return, and feek the 
Vol.XV. 
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Lord their God, and David their king ; and fhall fear 1 | f >r'' 
the Lord and his goodnefs in the latter days (b)” In “ 
thispaffage we find the ftate of the Jews for the lad 
170c years clearly and diftindlly deferibed with all its 
circumftances. From the time that they rcjodteJ their 
Mefliah all things began to work towards the deftruc- 
tion of their polities both civil and religious ; and with¬ 
in a few years from his death, their city, temple, and 
government, were utterly ruined ; and they themfelves, 
not carried into a gentle captivity, to enjoy their laws, 
and live under governors of their own as they did in 
Babylon, but they were fold like beads in a market, 
and became flaves in the ftridteft fenfe ; and from that 
day to this have had neither prince nor chief among 
them. Nor will any one of them ever be able, after all 
their pretences, to prove his defeent from Aaron, rr to 
fay with certainty whether he is of the tribe of Judah 
or of the tribe of Levi, till he fhall difeover that un¬ 
known country where never mankind dwelt, and where 
the apocryphal Efdras has placed their brethren of the 
ten tribes. This being the cafe, it is impoflible they 
can have either an altar, or a facrifice, or a priefthood, 
according to the inftitution of Mofes, but are evidently 
an outcaft people living under law’s which cannot be ful-' 
filled. 

The caufe of this deplorable condition is likewife af- 
figned with the fame perfpicuity : They are fcattered 
over the face of the earth, hecaufe they do not acknow¬ 
ledge Chrift for the Mefliah ; becaufe they do not fub- 
mit to their own king, the true David. In the pro¬ 
phetic writings the name of David is frequently given 
to the Mefliah, who was to defeend from that prince. 

Thus Ezekiel, fpeaking of the kingdom of Chrift, fays, 

“ I will fet up one Shepherd over them, and he fhall 
feed them, even my fervant David; he fhall feed them, 
and he fhall be their fhepherd.” And Jeremiah fays, - 
“ They fhall ferve the Lord their God, and David their 
king, whom I fhall raife up unto them.” 

That in thefe places, as well as in the paflage under 
confideration,the Mefliah is meant,is undeniable; for 
David the fon of Jefle was dead long before any of 
the three prophets was born, and by none of them- it 
is faid, “ afterwards David their king fhall come again 
but “ afterwards the children of Ifrael fhall return to 
David their king,” they fhall recover from their blind 
infatuation, and feek him whom they have not yet 
known. By their not receiving Jefus for the Chrift, 
they have forfeited all claim to the divine favour, and 
are, of confequence, “ without a king, and without a 
chief, and without a facrifice, and without an altar, and 
without a priefthood. 2 

The time, however, will come, when they fhall re- Their 
turn and feek “ the Lord their God and David their tunl a 
king when they fhall tremble before him whom their foreto 
fathers crucified, and honour the fon even as they ho¬ 
nour the father.. That this part of the prophecy will 
in time be as completely fulfilled as the other has been, 
may be confidently expeited from the wonderful pre- 
fervation of the Jews for fo many ages-. Scattered as 
4 Gf they 


(b) Such is our tranflation of this remarkable prophecy ; but the Greek verfion of the Seventy has it, perhaps ' 
more properly, thus. “ The children of Ifrael fhall abide many days without a king, and without a chief, and’ 
without facrifice, and without an altar, and without a priefthood, and-without prophecies. Afterwards,” Sec. 
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they are over the whole earth, and hated as they are by 
n'l nations, it might naturally be thought, that in pro¬ 
ve f, of time they would have coalefced with their con¬ 
querors, and have been ultimately abforbed and anni- 
Jiilated by the union, fo that not a trace of them fhould 
now have remained ; yet the fail is, that, difperfed as 
they have ever fince been over the whole face of the 
globe, they have never, in a fingle inftance in any coun¬ 
try, loft their religious or national diftinftions; and 
they are now generally fuppofed to be as numerous as 
they were under the reigns of David and Solomon. 
This is contrary to all hiftory, and all experience of 
the courfe of hitman affairs in fimilar cafes; it has 
been boldly and juftly ftyled a (landing miracle. With¬ 
in 1000 or 1200 years back, a great variety of extra¬ 
ordinary and important revolutions have taken place 
among the nations of Europe. In the fouthern part of 
Britain the Britons were conquered by the Saxons, 
the Saxons by the Danes, and the Danes and Saxons 
by the Normans; but in a few centuries thefe oppofite 
and hoftile nations were confolidated into one indiftin- 
guilhable mafs. Italy, about the fame time that Bri¬ 
tain was fubdued by the Saxons, was conquered by the 
Goths and Vandals: and it is not eafy to conceive a 
more ftriking contrail than that which fubfifted between 
the polifhed inhabitants of that delightful country and 
their favage invaders; and yet how foon did all diftinc- 
tion ceafe between them ! In France, the Roman colo¬ 
nies gradually aflimiiated with the ancient Gauls ; and 
in Spain, though the Moors continued for feveral ages, 
and till their final expulfion, a diftindt people, yet after 
they were once reduced to a ftate of fubjedtion, their 
numbers very fenfibly diminifhed; and fuch of them as, 
were fuffered to remain after their laft overthrow have 
been long fince fo blended with the Spaniards that they 
cannot now be diftinguiflied. But with regard to the 
jews, the wonder is, that though they do not in any 
country where they are fettled bear any proportion to 
the natural inhabitants, though they are univerfally re¬ 
ef uced to a ftate of the loweft fubjedtion, and even ex- 
pofed to hatred, contempt, and perfecution ; yet in no 
inftance does there feem to be the lead appearance or 
probability of their numbers being diminiftted, in no in- 
llance do they difeover any decay of attachment to their 
religious principles. Whence then comes it that this 
people alone, who, having no form of government or a 
republic anywhere fubfifting, are without the means by 
which other people are kept united and diftindt, fhould 
dill be preferved among fo many different nations ? 
How comes it, when they have been thus fcattered in¬ 
to fo many dirtant corners, like dufl which cannot be 
perceived, that they fhould dill fo long furvive the 
diffolution of their own ftate, as well as that of fo many 
others ? To thefe queftions the anfwer is obvious : They 
are preferved, that, as a nation, “ they may leturn and 
i’eek the Lord their God and David their king, and 
fear the Lord and his goodnefs in the latter days.” 

We might here fubjoin many prophecies both from 
the Old and the New Teftament, arid efpecially from 
the writings of St Paul and St John, which fo clearly 
deferibe the various fortunes of the Chriftian church, 
her progrefs to that ftate of general corruption under 
which (he was funk three centuries ago, and her gra¬ 
dual reftoration to her primitive purity, that they can¬ 
not. be (hppofed to proceed from the cunning craftinefs 


of men, or to have been written after the events of 
which they fpeak. To do juftice to thefe, how¬ 
ever, would require a volume, and many excellent vo¬ 
lumes have been written upon them. The reader who 
wifhes for fatisfadlion on fo interefting a fubjedt will do 
well to confult the writings of Mr Mede and Sir Ifaac 
Newton, together with Biftiop Newton’s Differtations, 
and the Sermons of Hurd, Halifax, and Bagot, preach¬ 
ed at Warburton’s ledlure. We (hall only obferve, that 
one of the ableft reafoners that Great Britain ever pro¬ 
duced, after having paid theclofeft attention to the pre- 
didtions of the New Teftament, hath been bold enough 
to put the truth of revealed religion itfelf upon the rea¬ 
lity of that prophetic fpirit which foretold the defola- 
tion of Chrift’s church and kingdom by antichrift. “ If 
(fays he), in the' days of St Paul and St John, 
there was any footftep of fuch a fort of power as this 
in the world; or if there had been any fuch power 
in the world ; or if there was then any appear¬ 
ance or probability that could make it enter into the 
heart of man to imagine that there ever could be any 
fuch kind of power in the world, much lefs in the 
temple or church of God ; and if there be not now fuch 
a power adtually and conlbicuoufly exerclfed in the 
world ; and if any pidture of this power, drawn af¬ 
ter the event, can now deferibe it more plainly and 
exadtly than it was originally deferibed in the words of 
the prophecy—then may it, with fome degree ofplaufi- 
bility, be fuggefted, that the prophecies are nothing 
more than enthufiaftic imaginations.” 

Upon the whole, we conclude with Bifhop Sherlock, 
that the various prophecies recorded in the Holy Scrip¬ 
tures were given, not to enable man to forefee with 
clearnefs future events, but to fupport the feveral dif- 
penfations of religion under which they were refpedtive- 
ly promulgated. The principal prophecies recorded in 
the Old Teftament led mankind to hope for a complete 
deliverance from the curfe of the fall; and therefore 
tended to fill their minds with gratitude, and to enforce 
a cheerful obedience to that God who in the midft of 
judgment remembereth mercy. The prophecies, whe¬ 
ther in the Old or New Teftament, that pourtray the 
prefent ftate of the Jews, and the various fortunes of 
the Chriftian church, as they are daily fulfilling in the 
prefence of all men, are the ftrongeft poftlble proof of 
the divinity of our holy religion, and fupply to us in 
the latter days the place of miracles, by which it was at 
firft eftabliftied. 

PROPHET, in general, a perfon who foretels fu¬ 
ture events ; but is particularly applied to fuch infpired 
perfons among the Jews as were.commiffioned by God 
to declare his will and purpofes to that people. Among 
the canonical books of the Old Teftament we have the 
writings of 16 prophets, four of whom are denominated 
ihtgreater prophets, viz. Ifaiah, Jeremiah, Ezekiel, and 
Daniel; fb called from the length or extent of their 
writings, which exceed thofe of the others, viz. Uofea,. 
Joel, Amos, Obadiah, Jonah,Micah,Nahum, Habakkuk, 
Zepbaniah, Haggai, Zechariah, and Malachi, who are- 
called the lejfer prophets , from the fhortnefs of their writ¬ 
ings. The Jews do not place Daniel among the pro¬ 
phets, becaufe, they fay, he lived the life of a courtier 
rather than that of a prophet. An account of the 
feveral writings of the prophets may be feen each underr 
its particular head. Bee. the article Isajau, &.c. 

Satis, 


Prophecy. 

Prophet. 
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^Prophet Sons of the Propvets, in fcripture hiftory, an appel- 
II lation given to young men who were educated in the 
Proportion f c l 10 ols or colleges under a proper mafter, who was 
v commonly, if not always an infpired prophet, in the 
kowledge of rel’gion and in facred mufic, and thus 
were qualified to be public preachers; which feems to 
have been part of the bufmeik of the prophets on the 
Sabbath-days and feftv .Is. It is probable that God 
generally chofe the prophets, whom he infpired, out of 
thefe fchools. See Prophecy. 

PROPITIATION, in theol igy, a ficrifice offered 
to God to alfuage his wrath and render him propitious. 
Among the Jews, there were both ordinary and public 
facrifices, as holocaufts, &c. offered by way of thankf- 
giviug; and extraordinary ones, offered by particular 
perfons guilty of any crime, by way of propitiation. 
The Romifh church believe the mai's to be a facrifke 
of propitiation for the living and the dead. The re¬ 
formed churches allow of no propitiation but that one 
offered by Jefus Chriff on the crofs. See Sacrifice. 

PROPITIATORY, anything rendering God pro¬ 
pitious ; as we fay propitiatory facrifices, in contradi- 
ftinffion to facrifices which were euchariftical. Among 
the Jews the propitiatory was the cover or lid of the 
ark of the covenant; which was lined both within and 
withoutfide with plates of gold, infomuch that there was 
no wood to be feen. This propitiatory was a type or 
figure of Chriff, whom St Paul calls the* propitiatory 
ordained from all ages. See Ark of the Covenant. 

PROPOLIS, the name of a certain lubftance more 
tenacious than wax, with which the bees flop up all the 
Roles or cracks in the fides of their hives. See Bee, 
n° 13. 

PROPONTIS, or Sea of Marmora, a part of the 
Mediterranear, dividing Europe from Afia ; it has the 
Hellefpont or canal of the Dardanelles to the fouth- 
weft, whereby it communicates with the Archipelago, 
and the ancient B'ofphorus of Thrace, or Strait of 
Co.iftantiiwple, to the north-eaft, communicating with 
the Black or Euxine Sea. It has two caftles: that 0% 
the Afia fide is On a cape, where formerly flood a tem¬ 
ple of Jupiter. The caftle of Europe is on an oppo- 
lite cape, and had anciently a temple of Serapis. It is 
120 miles long, and in fome places upwards of 40 miles 
broad. 

PROPORTION, the identity or fimilitude of two 
ratios. Hence quantities that have the fame ratio be¬ 
tween them are faid to be proportional; e. gr. if A be to 
B as C to D, or 8 be to 4 as 30 to 15 ; A, B, C, D, 
and 8, 4, 30, and 15, are faid to be in proportion, or 
are Amply called proportionals. Proportion is frequent¬ 
ly confounded with ratio ; yet have the two in reality 
very different ideas, v.-ffch ought by all means to be 
dilPnguiftied. R >tio is properly that relation or habi¬ 
tude of two things, which determines the quantity of 
one f om the quantity of another, w thout the interven¬ 
tion of any third : thus we fay the ratio of 5 and 10 is 
2, the ratio of 12 and 24 is 2 Proportion is the fame- 
nefs or likenef of two fuch relations: thus the relations 
between 5 and to and !2 and 24 being the fame, or 
equal, the four terms are faid to be in propoition. 
Hence ratio exifts between two numbers, but propor¬ 
tion requires at lea ft three. Proportion, in fine, is the 
habitude or relation of two ratios when compared toge¬ 


ther ; as ratio is of two quantities. See Algebra, A- Prrpert 
rithmetic, and Geometry. 

Arithmetical and Geometrical Proportion. See Pro¬ 
gression. 

Harmonical or Mufical Proportion, is a kind of nu¬ 
meral proportion formed thus : of three numbers, if the 
firft be to the third as the difference of the firft and fe- 
cond to the difference of the ftcond and third ; the 
three numbers are in harmonic..! pn portion. 

Thus 2, 3, 6 , are harmonical, becaufe 2:6:: 1:3. 

So alio four numbers are harmonical, when the firft is 
to the fourth as the difference of the firft and fecond to 
the diffeier.ee of the third and fourth. 

Thus 24, 16, 12, 9, are haimonical, becaufe 24:9 
: : 8 : 3. By continuing the proportional terms in the 
firft cafe, there arifes an harmonical progreffif n or fe- 
ries. 

1. If three or four numbers in harmonical propor¬ 
tion be multiplied or divided by the fame number; the 
produffs or quotients will alfo be in harmonical pro¬ 
portion: thus, if 6, 8, 12, which are harmonical, be 
divided by 2, the quotients 3, 4, 6, are alfo harmor.i- 
cal; and reciprocally their produffs by 2, viz. 6, 8, 

12. 

z. To find an harmonical mean between two num¬ 
bers given ; divide double the produff of the two num¬ 
bers by their fum, the quotient is the mean required ; 
thus fuppofe 3 and 6 the extremes, the produff of theie 
is 18, which doubled gives 36; this divided by 9 (the 
fum of 3 and 6) gives the quotient 4. Whence 3, 4, 

6, are harmonical. 

■ 3. To find a third harmonical proportional to two 
numbers given. 

Call one of them the firft term, and the other the 
fecond: multiply them together, and divide the pro¬ 
duff by the number remaining after the fecond is fub- 
traffed from double the firft; the quotient is a third 
harmonical proportional: thus, fiippofe the given terms 
3, 4, their produff 12 divided by 2 (the remainder after 
4 is taken from 6, the double of the firft), the quotient 
is 6 , the harmonical third fought. 

4. To find a fourth harmonical proportion to three 
terms given: multiply the firft into the third, and di¬ 
vide the produff by the number remaining after the 
middle or fecond is fubtraffed from double the firft; 
the quotient is a third harmonical proportion; thus 
fuppofing the numbers 9, 12, 16, a fourth will be found 
by the rule to be 24. 

5. If there be four numbers difpofed in order, where¬ 
of one extreme and the two middle terms are in arith¬ 
metical proportion ; and the fame middle terms « ith 
the other extreme ate in harmonical, proportion, the 
four ar- in geometrical prop< rtion ; as here 2:3:14 : 6 , 
which are geometrical; whereof 2, 3, 4, are arithmeti¬ 
cal, and 3, 4, 6, harmonical. 

6. If betwixt any two numbers you put an arithme¬ 
tical mean, and alfo an harmonical one, the four will he 
in geometrical proportion: thus betwixt 2 and 6 an 
arithmetical mean is 4, and an harmonical one 3 ; and 
the four 2 : 3 :: 4 : 6, are geometrical. 

We have this notable difference between the three 
kinds of proportion, arithmetical, harmonical, and geo¬ 
metrical ; that from any given number we can raife a 
continued arithmetical leries increafing in infu.i wn, but 
4 G 2 no t 
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oi'ortlon not d; ere a fin g ; the harmonica! is decreafable in infmi- 
, i ; ^ turn, but not increauible ; the geometrical is both. 

Proportion, or Rule of 'Three. See Arithmetic, 
n° 13, 14, 15. 

Reciprocal Proportion. See Reciprocal. 

Proportion is alfo ufed for the relation between 
unequal things of the fame kind, whereby their feveral 
parts correfpc nd to each other with an equal augmen¬ 
tation or diminution. 

Thus, in reducing a figure into little, or in enlarging 
it, care is taken to obferve an equal diminution or en¬ 
largement, through all its parts; fo that if one line, 
e. gr. be contracted by one-third of its length, all the 
reft fliall be contracted in the fame proportion. 

Proportion, in architecture, denotes the juft mag¬ 
nitude of the members of each part of a building, and 
the relation of the feveral parts to the whole ; e. gr. of 
the dimenfions of a column, &c. with regard to the or- 
donnance of a whole building. 

One of the greateft differences among architects, M. 
Perrault obferves, is in the proportions of the heights 
of entablatures with refpeCt to the thicknefs of the 
columns, to which they are always to be accommoda¬ 
ted. 

In effeCt, there is fcarce any work, either of the an¬ 
cients or moderns, wherein this proportion is not dif¬ 
ferent ; fome entablatures are even near twice as high 
as others:—yet it is certain this proportion ought of 
all others to be moft regulated ; none being of greater 
importance, as there is none wherein a defect is fooner 
fpied, nor any wherein it is more blocking. 

Compafs of Proportion, a name by which the French, 
and after them fome Englifh, authors call the Sec¬ 
tor. 

PROPORTIONAL, relating to proportion. Thus 
we fay, proportional compaffes, parts, feales, fpirals, 
&c. 

Proportionals, ingeometry, are quantities, either 
linear or numeral, which bear the fame ratio or relation 
to each other. 

PROPOSITION, in logic, part of an argument 
wherein fome quality, either negative or pofitive, is at¬ 
tributed to a fubjeCt. 

Proposition, in mathematics, is either fome truth 
advanced and fhown to be fuch by demonftration, or 
fome operation propofed and its folution fhown. If 
the propofition be deduced from feveral theoretical de¬ 
finitions compared together, it is called a theorem; if 
from a praxis, or feries of operations, it is called a pro- 
Hem. See the articles Theorem andPROBLEM. 

Proposition, in oratory. See Oratory, n° 28. 
124. 

Proposition, in poetry, the firft part of a poem, 
wherein the author propofes briefly, and in general, what 
he is to fay in the body of his work. It fhould com¬ 
prehend only the matter of the poem, that is, the ac¬ 
tion and perfons that aft. Horace preferibes modefty 
and fimplicity in the propofition, and would not have 
the poet promife too much, nor raiie in the reader too 
great ideas of what he is going to relate. 

PROPREFECT, among the Romans, the prefeCPs 
lieutenant, or an officer whom the perfeft of the pre- 
toriem ccmmiftioned to do part of his duty in his 
place. 


PROPRETOR, a Roman magiftrate, who, having Propretor 
difeharged the office of pretor at home, was fent into H 
a province to command there with his former pretorial 
authority. It was alfo an appellation, given to thofe 
who, without having been pietors at Rome, were fent 
extraordinarily into the provinces to adminifter juftice 
with the authority of pretors. 

PROPRIETOR, or Proprietary, is he who pof- 
fefles any thing as his own in the utmoft degree. Such 
monks were called proprietary as had referved goods and 
effefts to themfelves, notwithftanding their formal re¬ 
nunciation of all at the time of their profeffion. They 
are frequently mentioned in the Monajl. Anglic. 8 c c. 
and were to be very feverely dealt with ; to be excom¬ 
municated, deprived of burial, &c. Monachiproprieta- 
rii excommunicentur ab allatibus i et, ft in morte proprie- 
tarius inventus fuerit, ecclejiajlica careat fepullura, &c. 

Addit. ad Matt. Par. 

PRO RATA, in commerce, a term fometimes ufed 
by merchants for in proportion ; as each perfi n muft reap 
the profit or fuftain the lofs, pro rata to his intereft, 
that is, in proportion to his flock. 

PROROGATION, the adt of prolonging, adjourn¬ 
ing, or putting off, to another time. The difference 
between a prorogation and an adjournment of parlia¬ 
ment is, that by prorogation the feffion is ended, and 
fuch bills as paffed in either houfe, or both houfes, and 
had not the royal affent, muft at the next affembly be¬ 
gin again. 

PROSCRIPTION, a publication made in the name 
of the chief or leader of a party, whereby he promifes a 
reward to any one who fhall bring him the head of one 
of his enemies. 

Sylla and Marius by turns proferibed each other’s ad¬ 
herents.—Under the triumvirate a great part of the beft 
and braveft of the Romans fell by profeription. 

The term took its rife from the practice of writing 
down a lift of the perfons names, and polling it in pub¬ 
lic ; from pro and feribo “ I write.” 

PROSE, the natural language of mankind, loofe and 
unconfined by poetical meafures, rhymes, &c. In which 
fenfe it (lands oppofed to verfe. 

There is, however, a fpecies of profe which is mea- 
fured, fuch as that in which epitaphs and other inferip- 
tions are generally written ; and indeed every man who 
has formed for himfelf a ftyle' writes in un ; form periods v 
regularly recurring. It has been much difputed whe¬ 
ther a poem can be written in profe. We enter not into 
that difpute, as we have faid enough on the fubjeft 
elfewhere. See Novel. 

The word profe comes from the Latin profa, which 
fome will have derived from the Hebrew poras, which 
fignifies expenclit : others deduce it from the Latin pror- 
fa, of prorfus, “ going forwards;” by way of oppofi- 
tion to verfa, or “ turning backwards,” as is neceffary 
in writing. 

PROSECUTION, in the criminal law. The next 
flep towards the pupifliment of offenders after Commit¬ 
ment, is their profecution, or the manner of their for¬ 
mal accufation. And this, in the Englifh law, is either 
upon a previous finding of the faff by an inqueft or 
grand jury ; or without fuch previous finding. 

The former way is either by Presentment or In¬ 
dictment. See thefe articles. 


The 
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Ptofeemor The remaining methods of profecution are without 
Vtoflam- any previous finding by a jury, to fix the authoritative 
banomene. ftamp 0 f verifimilitude upon the accufatiorr. One of 
thefe, by the common law, was when a thief was taken 
with the mainour, that is, with the thing ftolen upon 
him, in mnnu. For he might, when fo detected, fla¬ 
grante d'liSo, be brought into court, arraigned, and 
tried, without indictment: as by the Daniih law he 
might be taken and hanged upon the fpot without ac- 
cufation or trial. But this proceeding was taken away 
by feveral ft itutes in the reign of Edward III. though 
in Scotland a fimilarprocefs remains to this day. So that 
the only fpecies of proceeding at the fuit of the king, 
without a previous indictment or prefentment by a 
grand jury, now feems to be that of Information; 
which fee. 

Thefe are all the methods of profecution at the fuit 
of the king. There yet remains another, which is 
merely at the fuit of the fubjeft, and is called an Ap¬ 
peal. See that article. 

But of all the methods of profecution, that by indict¬ 
ment is the moft general. See Indictmfnt. 

PROSECUTOR, in law, he that purfues a caufe in 
another’s name. 

PROSELYTE, a new convert to fome religion or 
religious feCt. 

PROSERPINACA, in botany : A genus of thetri- 
gynia order, belonging to the triandria clafs of plants; 
and in the natural method ranking under the 15th or¬ 
der, Inundate. The calyx is tripartite fuperior; there 
is no corolla ; there is one trilocular feed. 


tive, or, in other words, as the higheft note of the fir ft Profody 
ferved likewife for the lowed note of the fecond, it is H 
plain that a complete ofhive could not be formed. To P' ta joras 
remedy .this deficiency, therefore, one note beneath the 
loweft tetrachord was added, as an oflave to the high¬ 
eft of the laft tetrachord. Thus, if we fiipp fe the 
firft to have begun on B.the l ift mull have ended upon 
A, to which one note fubjoined immediately beneath 
the loweft B in the diatonic order muft have formed an 
oClave. This note was called projlamlanomcne. But it Burney’s 
appears from authors who have ferutinized antiquity Hift - 
with fome diligence, and perhaps with as much fuccefs 
as the data upon which they proceeded could produce, ^ ^ 
that the names of the notes in the Greek fyftem, which 
originally fignified their natural ftation in the fcale of 
afeending or defeending founds, were afterwards ap¬ 
plied to their pofitions in the lyre. Higher or lower, 
then, according to this application, did not fignify their 
degrees of acutenefs or gravity, but their higher or 
lower fituation upon this inftrument. 

PROSODY, that part of grammar which treats of 
the quantities and accents of fyllables, and the manner 
of making verfes. 

The Englilh profody turns chiefly on two things, 
numbers and rhyme. See Poetry, n° 66—76. and 
Part III. 

PROSOPIS, in botany : A genus of the monogy- 
nia order, belonging to the decandria clafs of plants. 

The calyx is hemifpherical and quadridentate; the 
fligma is fimple ; the legumen inflated and monof^ er- 
mous. 


PROSERPINE, in fabulous hiftory, the daughter 
of Jupiter and Ceres, was carried off by Pluto as (he 
was gathering flowers with her companions. Ceres, 
difconfolate for the lofs of her daughter, after having 
long fought her, heard where fhe was, and intreated 
Jupiter fo let her return from hell. This requeft Ju¬ 
piter granted, on condition fhe had tailed nothing in 
Pluto’s dominions. Ceres therefore went to fetch her ; 
but when her daughter was preparing to return, Afca- 
laphus gave information that he had feen Proferpine eat 
fome grains of a pomegranate fhe had gathered in Plu¬ 
to’s garden ; on which fhe was fentenced to continue in 
Tartarus in quality of Pluto’s fpoufe, and the queen of 
thofe gloomy regions: but to mitigate the grief of Ce¬ 
res for her difappointment, Jupiter granted that her 
daughter fhould only fpend fix months together in hell 
•with her hufband, and the other fix on earth with her 
mother. 

Some mythologifts imagine that the latter part of the 
fable alludes to the corn, which muft remain all the win¬ 
ter hid in the earth, in order to fprout forth in the 
fpring, and produce the harveft. 

PROSEUCHE, in antiquity, properly fignifies 
prayer ; but it is taken for the places of prayer of the 
Jews, and was pretty near the fame as their fynagogues. 
But the fynagogues were originally in the cities, and 
were covered places: whereas, for the moft part, the 
profeuches were out of the cities, and on the banks of 
rivers; having no covering, except perhaps the fiiade 
of fome trees or covered galleries. The word is Greek, 
7 t( prayer. 

PROSLAMBANOMENE, the name of a mufical 
note in the Greek fyftem. 

As the two tetrachords of the Greeks were conjunc- 


PROSOPOPCEIA, a figure in oratory, whereby we 
raife qualities of things inanimate into perfons. See 
Oratory, p. 539 and 452. 

PROSTATiE, in anatomy, a gland, generally fup- 
poled to be two feparate bodies, though in reality but 
one, fituated juft before the neck of the bladder, and fur¬ 
rounding the beginning of the urethra. See Anatomy, 
p. 738. col. 2. 

PROSTYLE, in architefture, a range of columns 
in the front of a temple. 

PROTAGORAS, a famous Greek philolopher, was 
horn at Abdera. In his youth, his poverty obliged Enfield’s 
him to fubmit to the fervile office of frequently car- Hiftory of 
rying logs of wood from the neighbouring fields to 
Abdera. It happened, that as he was one day going Vo *“ 
on brilkly towards the city under one of thefe loads, 
he was met by Democritus, who was particularly ftruck 
with the neatnefs and regularity of the bundle. De¬ 
firing him to flop and reft himfelf, Democritus ex¬ 
amined more clofely the ftrinfture of the load, and 
found that it was put together with mathematical ex- 
adlnefs; upon which he afked the youth whether he 
himfelf had made it up. Protagoras allured him that 
he had ; and immediately taking it to pieces, with great 
eafe replaced every log in the fam«rexa£l order as be¬ 
fore. Democritus exprefled- much admiration of his 
ingenuity : and faid to him, “ Young man, follow me, 
and your talents fha.ll be employed upon greater and 
better things.” The youth consented, and Democri¬ 
tus took him home, maintained him at his own ex¬ 
pence, and taught him philofophy, which qualified him 
for the office of legiflator of the Thurians. He was 
more fubtile than folid in his reafonings; however, he 
taught at Athens with great reputation, but was at 

length 



PRO 


[ 606 ] 


PRO 


Protafis length baniffied from thence for the Impiety of his doc- 
II trines. He then travelled, and vifited the iflands in the 
Protedtor. Mediterranean, where it is faid that he was the fir ft 
philofopher who taught for money. He died in a 
voyage to Sicily, in a very advanced age. He com¬ 
monly reafoned by dilemmas, and left the mind in fuf- 
pen'e with refpedt to all the quefti-ns, he propofid. 
His moral principles were adopted by Hobbes. (See 
Moral Philosophy). Plato wrote a dialogue againft 
him. He flourifhed 400 years B. C. ' 

PROTASIS, in the ancient drama, the firlt part of 
a comic or tragic piece, wherein the feveral perfons are 
fhown, their charadters intimated, and the fubjedt of 
the piece propofed and entered upon. 

It might reach as far as our two firft adts ; and where 
it ended the epitafis commenced. See the article 
Epitasis. 

PROTEA, the Silver-tree : A genus of the mo. 
nogynia order, belonging to the tetrandria clafs of 
plants ; and in the natural method ranking under the 
47th order, Stellate. There is one quadrifid petal fur¬ 
rounding the germ ; there is no proper calyx ; the re¬ 
ceptacle is paleaceous. There are 36 fpecies, all na¬ 
tives of the Cape of Good Hope; of which the moft 
remarkable are, 1. The conifera, with linear, fpear- 
fhaped, entire leaves, grows to the height of 10 or iz 
feet, with a ftraight regular ftem. The branches na¬ 
turally form a large regular head. The leaves are 
long and narrow, of a lhining filver colour ; and as 
they remain the whole year, make a fine appearance 
.in the greenhoufe. 2. The argentea, commonly call¬ 
ed fiver-tree, has a ftrong upright ftem covered with 
purplilh bark, dividing into feveral branches which grow 
eredt, garnifhed with broad, lhining, lilvery leaves, 
which make a fine appearance wfyen intermixed with 
other exotics. Through the whole year it exhibits its 
glolTy white or filvery leaves. It has at firft a very 
uncommon and beautiful appearance, and fometiines in 
the courfe of 12 or 15 years reaches the height of 20 
feet, which it never exceeds. In a rich foil it grows 
twice as quick, and is by far the largeft of the protea 
kind. They are generally planted near fome farms, 
and very feldom grow wild ; Mr Sparman * thinks it 
was probably brought to the Cape of Good Hope from 
Anamaqua ; for he had travelled over the whole north-eaft 
fide of Hcttentot’s Holland, without finding it either in 
its wild ftate or planted. 3. The nitida, or wageboom, 
greatly refembles the fecond fort: the leaves are very 
lilky and white, with eredt purple branches. 

All thefe plants, being tender exotics, require to be 
continually kept in the greenhoufe during winter. 
The firft may be propagated by cuttings, which (hould 
be cut otf in April, juft before the plants begin to 
lho; t; the fecond and third forts may be propagated 
by feeds. 

PROTECTOR, a perfon who undertakes to ffiel- 
ter and defend the weakj helplefs, and diftreifed. 

Every Catholic nation, and every religious order, has 
a protedtor refiding at the court of Rome, who is a 
cardinal, and is called the cardinal protestor. 

Protedtor is alfo fometimes ufed for a regent of a 
kingdom made choice of to govern it during the mino¬ 
rity of a prince. 

Cromwell affumed the title and quality of Urdprotec - 

lector of the cotttmonvjcdlih of England, & c. 


* Voyage 
to the Cape 
of Goo.i 
Hope, 

Vol. r. 
P-33- 


PROTESLLAI turris, the fepulchre of Protefi- Protelllai 
laus, with a temple, at which Alexander facrificed, II 
(Arian) ; fituated at the fouth extremity of the Helle- P« to, 
ipont, next the Cherfonefus Thracia. Protefilaus was ' 
the firft Greek who landed on the coaft of Troy, and 
the firft Greek flain by the Trojans, (Homer, Ovid.) 

His wife Laodamia, to afl'uage her grief, begged the- 
gods fi r a fight of his fhade ; and obtaining her re- 
quelf, fhe expired in his embraces, (Hyginus.) Pro¬ 
tefilaus was alfo called Pbylacides, from Phylace, a town 
of Theffaly. 

PROTEST, in law, is a call of witnefs, or an open 
affirmation that a perfon does, either not at all, or but 
conditionally, yield his eonfent to any adt, or to the 
proceeding of any judge in a court in which his juril- 
didtion is doubtful or to anfvver upon his oath farther 
than he is bound by law. 

Any of the lords in parliament have a right to pro- 
teft their diffent to any bill paffed by a majority : which 
proteft is entered in form. This is laid to be a very 
ancient privilege. The commons have no right to pro¬ 
teft:. See Parliament. 

Protest, in commerce, a fummons written by a 
notary-public to a merchant, banker, or the like, to ac¬ 
cept or difcharge a bill of exchange drawn on him, 
after his having refufed either to accept or pay it. See 

Bill of Exchange. 

PROTESTANT, a name firft given in Germany 
to thofe who adhered to the dodtrine of Luther; be- 
caufe in 1529 they protefted againft a decree of the 
Emperor Charles V. and the diet of Spires ; declaring 
that they appealed to a general council. The fame 
name has alfo been given to thofe of the fentiments of 
Calvin ; and is now become a common denomination 
for all thofe of the reformed churches. 

PROTEUS, in heathen mythology. See Egypt, 
n° 6. 

PROTHONOTARY, a term which properly fig- 
nifies JirJl notary, and which was anciently the title 
of the principal notaries of the emperors of Conftanti- 
nople. » 

Prothonotary, in England, is ufed for an officer in the 
court of king’s-bench and common-pleas; the former 
of which courts has one, and the latter three. The 
prothonotary of the king’s-bench records all civil ac¬ 
tions fued in that court, as the clerk of the crown-office 
does all criminal caufes. The protbonotaries of the 
common pleas erter and enrol all declarations, plead¬ 
ings, affixes, judgments, and adtions : they alfo make 
out all judicial writs, except writs of habeas corpus, and 
dijlrngtu jurator, fcr which there is a partiru'ar office, 
called the habeas corpora office: they likew’ife enter re¬ 
cognizances acknowledged, and all common recoveries; 
make exemplifications of records, &c. 

In the court of Rome there is a college of 12 pre¬ 
lates, called apojlolical protbonotaries. impowered to re¬ 
ceive the laft wills of cardinal--, to make all i forma¬ 
tions and proceedings neceflary for the canonization of 
faints, and all fuch adls as are of great confequence to 
the Papacy : for which purpofe they have the right of 
admiffion into all confrftories, whether public or half 
public. They alfo attend on the pope, whenever he 
performs any extraordinary ceremony out of Rome. 

PROTO, a Greek term, frequently uf.d in com- 
pofition bf priority : thus, proto-rollum, in the ancient 

jurifprudencc, 
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Protogenes jurifprudence, fignifies the firft leaf of a book; proto. 

martyr, the fiilt martyr; proto-plaft, the firft man 

Protraftor. f orniec j j g. ;c . 

v PROTOGENES, a celebrated ancient painter, v as 
horn at Cannas, a city of Cant, fubjeft to the Rho¬ 
dians, and flourifhud 300 years before the birth of our 
Saviour. He was at firft obliged to paint {hips for his 
livelihood ; but afterwards acquired the higheft repu¬ 
tation for hiftory-painting ; though Appelles blamed him 
for fiuilhing his pieces too highly, and not know¬ 
ing when to have done. The fineft of his pictures was 
that of Jalifus, which is mentioned by feveral ancient 
authors, though none of them give any defcription of 
it. He worked feven years on this pifture; during 
which time he lived ent rely upon lupines and water, 
being of opinion that this light and fimple nourifh- 
ment left him greater freedom of fancy. Apelles, on 
feeing this picture, was ftruck with fitch admiration, 
that he was unable to fpeak, or to find words fufficient 
to exprefs his idea of its beauty. It was this pifture 
that faved the city of Rhodes when befieged by De¬ 
metrius king of Macedon; for being able to attack it 
only on that fide where Protogenes worked, which he 
intended to burn, he chofe rather to abandon his de- 
fign than to deftroy fo fine a piece. Pliny fays, that 
Apelles afking him what price he had for his piftures, 
and Protogenes naming an inconfiderable fum, Apelles, 
concerned at the injuftice done to the beauty of his 
produftions, gave him 50 talents, about 10,0001. for 
one picture only, declaring publicly that he would 
fell it for his own. This generofity made the Rho¬ 
dians fenfible of the merit of Protogenes; and they were 
fo eager to purchafe the picture Apelles had bought, 
that they paid him a much greater price for it than he 
had given. 

PROTOTYPE, is the original or model after which 
a thing was formed ; but chiefly ufed for the patterns 
of things to be engraved, caft, &c. 

PROTRACTOR, an inftrument for laying down 
and meafuring angles upon paper with accuracy and 
difpatch ; and by which the ufe of the line of chords 
is fuperfeded. This inftrument is varioufly formed, as 
femicircular, reftangular, or circular; and conftructed 
of different materials, as brafs, ivory, &c. It is necef- 
fary in laying down thofe furveys or other plans where 
angles are concerned. For the femicircular protractor, 
and its ufe in laying down and meafuring angles, fee 
Geometry, p. 676. prop. xx. &c. 

The rectangular protractor is conftrufted in form 
of a right-angled parallelogram, which, when applied 
to a cafe of mathematical inftruments, is fubftitured in 
place of the femicircular protractor and fcale of equal 
Plate parts. Fig. 1. is a reprefentation of it: the manner of 
cccivni.ufing it is exactly fimilar to that of the femicircular 
one. 

The circular protraftor, as its name implies, is a 
complete circle, and is fuperior by far to either of the 
,former, both in point of accuracy and difpatch, efpe- 
cially when feveral angles are to be formed at the fame 
point. The limb of this inftrument is divided into 
360 degrees, and each degree in fome protractors is 
halved : it has a fubdividing fcale or vernier, by which 
an angle may be laid down or meafured to a fmgle mi¬ 
nute. In the centre of the protractor is a fine mark, 
which, when an angle is to be protrafted or meafured, 


is to be laid upon the angular point, and o, ofzero on Protractor, 
the limb, upon the given line forming one fide of the * ’ 

angle. 

Fig. 2. reprefents a circular protractor whofe limb 
is divided as above deferibed, and the dividing fcale on 
the index, which moves round the limb of the protrac¬ 
tor on a conical centre, gives every minute of a de¬ 
gree. That part of t'.e index, beyond the limb has a 
fteel point fixed at the end, in a direCt line with the 
centre of the protraftor, and whofe ufe is to prick off 
the propofed angles. 

Fig. 3. is another circular protraftor, a little differ¬ 
ently conftrufted from the former. The central point 
is foimed by the interfeftion of two lines crofting each 
other at right angles, which are cut on a piece ojtg'afs. 

The limb is divided into degrees and half degrees, ha¬ 
ving an index with a vernier graduated to count to a 
Angle minute, and isfurnifhed with a tooth and pinion, 
by means of which the index is moved round by turn¬ 
ing a fmall nut. It has two pointers, one at each end 
of the index, furniflied with fprings for keeping them 
fufpended while they are bringing to any angle; and 
being brought, applying a finger to the top of the 
pointer, and prefling it down, pricks off the angle. 

There is this advantage in having two pointers, that 
all the bearings round a circuit may be laid or pricked 
off, although the index traverfes but one half of the 
protraftor. 

Another circular protraftor, different from either of 
the former, is represented at fig. 4. The centre is alfo 
.formed by the interle‘tion of two lines at right angles 
to each other, which are cut on glafs, that all parallax 
may thereby be avoided. The index is moved round 
by a tooth and pinion. The limb is divided into de¬ 
grees and half degrees, and fubdivided to every minute 
by the vernier. The pointer may be let at any conve¬ 
nient diftance from the centre, as the focket which 
carries it moves upon the bar BC, and is fixed 
thereto by the nut D, at light angles to the bar BC, 
and moveable with it. There is another bar EF: On 
this bar different feales of equal parts are placed ; fo that 
by moving a fquare againft the inner edge thereof, 
angles may be transferred to-any diftance within the 
limits, from the centre containing the fame number of 
degrees marked out by the index. 

It would indeed be fuperfluous to deferibe any more 
of thefe circular protraftors, efpecially as the little al¬ 
terations in them depend very much upon the fancy of 
the artift. Suffice it however to fay, that we have 
fe:n others ftill differently conftrufted, one of which 
we fhall briefly deferibe. The divifions upon the 
limb of this inftrument are fimilar to thofe already de¬ 
feribed ; but the index is a ftraight bar continued to- 
fome confiderable diftance each way beyond the limb 
of the inftrument, and has a vernier to fhow minutes 
as ufual; a mark upon one of the edges of the index al¬ 
ways coincides with the centre of the inftrument. In- 
ftead, therefore, of pricking down the angle as in the 
former, part of the line containing the angle may be 
drawn, which, although perhaps not fo a:curate as a 
point, is more confpicuous, and the line is eafily com¬ 
pleted upon removal of the protraftor. The common 
dimenfions of the circular part of thffe inftruments is 
from fix to ten inches diameter; and they are made of 
brafs* 
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PROTUBERANCE, in anatomy, is any eminence, God was exerted, not in creating fubftances, but in re- Providence 
whether natural or preternatural, that projells or ad- ducing the original matter from a ftate of chaos into *—' 
vances out beyond the reft. that beautiful order in which we fee it arranged ; the 

PROVEDITOR, an officer infeveral parts of Italy, conftant energy of providence muft ftill be admitted as 
particularly at Venice, who has the dire&ion of mat- neceffary to preferve the forms and to continue the me¬ 
ters relating to policy. tions which were originally impreffed upon the chaotic 

PROVENCE, a province or government of France, mafs. From late experiments it appears extremely- 
bounded by Dauphine on the north, by Piedmont on doubtful whether any two atoms of the moft folid body 
the eaft, by the Mediterranean on the fouth, and by be in altual cental!; and that they are not all in contaft 
the river Rhone, which feparates it from Languedoc, is certain. (See Metaphysics, n° 1 76. and Optics, 
on the weft: it is about 100 miles long, and near as n° 46, 64, 66.) Yet it requires a very confiderable de- 
many broad. gree of force to carry to a greater diftance from one 

PROVEND, or Provender, originally fignified a another the parts of a ftone or of a bar of iron. By 
bind of veffel containing the meafure of corn daily given what power then are thefe parts kept contiguous? It 
to a horfe, or other beaft of labour, for his fubliftence ; cannot be by their own; becaufe nothing can alt where 
but is now generally ufed to fignify the food for cattle, it is not prefent, and becaufe our beft pfcilofophy has 
whatever it is. long taught us that the atoms of matter are elfentially 

PROVERB, according to Cambden, is a concife, inactive. Again, it requires a very great degree-of 
witty, and wifefpeech, grounded upon experience, and force to bring two bodies, however fmall, into apparent 
for the moft part containing feme ufeful inftrultion. contalt (fee Optics, vbifupra ); and therefore it follows 
Book of Proverbs, a canonical book of the Old Te- that they muft be kept afunder by fome foreign power, 
ftament, containing a part of the proverbs of Solomon Every attempt to folve thefe phenomena by the inter- 
the f< 3 n of David king of Ifrael. The firft 24 chapters vention of a fubtle fluid is vain ; for the queftion recurs, 
are acknowledged to be the genuine work of that what keeps the parts of the fluid itfelf contiguous, and 
prince; the next five chapters are a colledtion of feve- yet feparated from each other? 

ral of his proverbs made by order of king Hezekiah ; The cohefion therefore of the parts of matter, and 
and the two laft feem to have been added, though be- that which is called their repul five power, demonftrate, 
longing to different and unknown authors, Agur the through the whole >fyftem, the immediate energy of 
fan of Jakeh, and king Lemuel. fometbing which is not matter, and by which every bo- 

In this excellent book are contained rules for the dy fmall and great is preferved in its proper form. It 
conduit of all conditions of life; forkings, courtiers, has been elfe where Ihown (fee Metaphysics, Part II. 
mafters, fervants, fathers, mothers, Children, &c. chap. 5. and Motion, n° 19, 20), that the various 
PROVIDENCE, the fuperintendence and care motions which are regularly carried on through the uni- 
which God exercifes over creation. verfe, by which animals and vegetables grow and decay, 

That there exifts a divine providence which attends and by which we have day and night, fummer and win- 
to-the affairs of this world, and direlts their courfe, has ter, cannot be accounted for by any laws of mere me- 
been a received opinion among the human race in every chanifm, but neceffarily imply the conftant agency of 
country and in-every period ofhiftory. Every altar fcmelhing which is itfelf diftinlt from matter. But 
that is erelted, every prayer and every facrifice that is the forms of bodies are preferved, and theirnatural mo* 
offered up, affords a proof of this belief. So fully have tions carried on, for purpofes obvioufly planned by Wif- 
men been convinced of the fincerity of each other’s faith dcm. The power therefore which effedls thefe things 
upon this fubjedt, that in one form, that of an appeal muft be combined with intelligence : but power and in¬ 
to the Divine kqler of the world, by the folemnity of telligence prefervitig the order of the univerfe conftitute 
an oath, they have introduced it both into the moft or- all that is meant by a general providence; which is there- 
dinary and the moft important bufinefs of life. fore as certainly adminifteted as the fun daily rifes and 

This univerfal convidtion of men of all degrees of fets, or as bodies are kept folid by what is termed co¬ 
knowledge, from the moft profound philofopher to the hefion and repulfion. 

rudeft barbarian, is probably to be traced to fome pri- Abftradted and metaphyfical as this reafoning may Reafoning 
mseval tradition, never totally effaced from any nation appear, it is by no means peculiar to the philofophers of of the Bra- 
under heaven. The truth itfelf, however, is fufceptible Europe. Its force has been felt from time immemo- ni j llsof 
of the moft complete proof from principles of fcience. r ial by the Bramins of Hindcftan, who, as Sir William Hin<loflaD ’ 

If the world had a beginning, it may obvioufly have an Jones informs us*, “ being unable to form a diftindt idea * Afiatic 
end, and can be continued inexiftence only by the con- of brute matter independent of mind, or to conceive Refsarcha 
ftant energy of that power by which it was at firft crea that the work of fupreme goodn'efs was left a moment 
ted. He therefore who acknowledges a creation and to itfelf, imagine that the Deity is ever prefent to his 
■denies a providence, involves himfelf in this palpable work, not in fubftance but in fpirit and in energy.” 
contradidlion—“ that afyftem, which of itfelf had not On this rational and fublime conception they have in- 
an original and momentary exiftence, may yet of itfelf deed built numberlefs abfurd fupsi ftitions; but their 
have a perpetual exiftence ; or that a being which can- holding the opinion itfelf, (hows that they believe in the 
net of itfelf exift for a fecond of time, may yet, of it- reality of providence upon philofophical principles: and 
felf, exift tor thoufands of years ?” Or fliould we be fo what truth is there on which the mind of man has not 
complailant, as for a moment to fuppofe, with certain ingrafted nr trks of its own weaknefs ? 
theifts, ancient and modern, that the matter of the uni- Few nati- ns, however, except the ancient Greeks, 
verfe is felf exiftent and eternal, and that the power of have had philofophers equally fubtile with the Bramins 
2 of 
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ages. 


Providence of India ; and therefore though all mankind have in ge- 
v neral agreed in the belief of a fuperintending Providence, 

they hire in different ages and countries admitted that 
truth upon different kinds of evidence, and formed very- 
different notions concerning the mode in which the 
S Divine fuperintendance is exerted. 

1<l a dense While fociecies are ftiil in a rudd"and unpoliflted (late, 
Fn°rude nse w ^‘' e individuals poffefs little fecurity and little leifure 
for the exertion of their rational powers, every import¬ 
ant or fingular appearance in nature becomes an objedt 
cf wonder or of terror. In this date of ignorance, men 
fee not the univerle as it is, a great collection of connect¬ 
ed parts, all contributing to form one grand and beau¬ 
tiful fyftem. Every appearance feems to Hand alone ; 
they know that it mull have a caufe, but what that 
caufe is they are ignorant. The phenomena exhibited 
by nature are fo complicated and fo various, that it ne¬ 
ver occurs to them that it is poffible for one Being to 
govern the whole. Hence arofe the different fyftems of 
polytheifm that have appeared in the world. Nature 
was divided into different regions,.and a particular invi- 
fible power was afligned to each department: one con¬ 
ducted the flaming chariot of the fun, another wielded 
the terrible thunderbolt, and others were employed in 
diffufing plenty, and introducing the ufeful arts among 
men. Thus, although the various fyflems of polytheifm 
in general acknowledged one Supreme Ruler, the father 
of gods and men, yet they at the fame time peopled not 
only the regions above, the air and the heavens, but 
they alfo filled the ocean and the land, every grove, and 
every mountain, with active but invifible natures. Ha¬ 
ving arifen from the fame caufes, thefe fyftems of poly¬ 
theifm, which are fo many hypothefes concerning Di¬ 
vine providence, are all extremely fimilar ; and we have 
a very favourable fpecimen of them in the elegant my¬ 
thology of Greece and Rome, which gave to every re¬ 
gion of nature a guardian genius, and taught men in 
the deep recedes of the foreft, or in the windings of 
the majeftic flood, to expect the prefence of protecting 
and friendly powers. See Polytheism. 

Notwithftanding this univerfal reception, in fome 
form or other, of the doCtrine of a divine providence, 
it has in every age met with fome opponents. The 
moft ancient of thefe were Democritus and Leucippus. 
*lmoft eve- ^j le y denied the exiftence of a Deity — afferted that all 
ry a £ e ’ things were mechanically neceflary, and that thought 
and fenfe were only modifications of matter. , This is 
atheifm in the ftri&cft fenfe, and the only form of it 
that has ever been confidently fupported. Epicurus 
followed upon the fame principles ; but he rendered the 
fyftem altogether abfurd, by confeffing the freedom of 
the human will. To avoid the imputation of atheifm, 
he afferted the exiftence of God ; but declared that he 
refided above the heavens, and interfered not in human 
affairs. One of his maxims was, that “ the bleffed and 
immortal Being neither hath any employment himfelf, 
nor troubles himfelf with others.” Maximus Tyrius * 
Tyr. Dif- juftiy obferves, that this is rather a defcription of a 
fert; Saidanapalus than of a Deity. And fome of themo- 
| n ^ c u e s rode ralift s f of antiquity remarked, that they knew many 
4 ibl jT'and men among themfelves poffeffed of active and generous 
De Natura minds, whofe characters they valued more highly than 
Beorum, that of Epicurus’s god. Some of the ancients alfo ap- 
4 ib, a, p ear to have entertained the following ftrange notion : 

They acknowledged the exiftence of a Supreme and of 
Vol. XV, 


The doc¬ 
trine has 
had oppo¬ 
nents in 


many inferior deities; but at the fame time, they fup- Provide nee 
pofed that there is a certain fate which rules over all, v 
and is fuperior to the gods themfelves. See Necfssitt 
in Mythology. 

The providence exerted by the Author of nature 
over his works is ufually divided into two branches : a 
general, referring to the management of the univerfe at 
large ; and a particular providence, chiefly regarding par¬ 
ticular men. 7 

Upon the firft of thefe, in The Religion of Nature de- General 
linealed, the queftion is ftated fomewhat in the follow H 0 **' 
ing manner: The world may be faid to 'be governed, e “ cc ’ 
or at leaft cannot be faid to fluctuate fortuitoufly, if 
there are laws or rules by which natural caufes aCt; if 
the feveral phenomena in it fucceed regularly, and in 
general the conftitution of things is preferred; if there 
are rules obferved in the production of herbs, trees, and 
the like; if the feveral kinds of animals are furnifhed 
with faculties proper to determine their actions in the 
different ftations which they hold in the general econo¬ 
my of the world ; and, laftly, if rational beings are ta¬ 
ken care of in fuch a manner as will at laft agree beft 
with reafon. By the providence of God we ought to 
underftand his governing the world by fuch laws as thefe 
now mentioned : fo that if there are fuch, there mull be 
a Divine providence. g 

With regard to inanimate objetts, the cafe agrees pre- As it re- 
cifely with the above fuppofition. The whole of that fp c< ® s 11 a * 
univerfe which we fee around us is one magnificent and 
well regulated machine. The world that we inhabit 
is a large globe, which, conducted by an invifible power, 
flies with a rapidity of which we have no conception, 
through an extent of fpace which fets at defiance every 
power of fancy to embody it into any diftinft image. 

A large flaming orb Hands immoveable in the heavens ; 
around which this, and other worlds of different magni¬ 
tudes, perform their perpetual revolutions. Hence arife 
the expected returns of day and night, and the regular 
diverfity of feafons. Upon thefe great operations a 
thoufand other circumftances depend. Hence, for ex- 
ample^ the vapours afeend from the ocean, meet above 
in clouds, and after being condenfed, defeend in fliowers 
to cover the earth with fertility and beauty. And 
thefe appearances are permanent and regular. During 
every age fince men have been placed upon the earth, 
this aftonilhing machine continued fteadily to perform 
its complicated operations. Nothing is left to chance. 

The fmalleft bodies are not lefs regular than the largeft, 
and obferve continually the fame rules of attraction, re- 
pulfion, &c. The apparent variations of nature pro¬ 
ceed only from different circumftances and combinations 
of things, aCling all the while under their ancient laws. 

We ourfelves can calculate the effects of the, laws of 
gravitation and of motion. We can render them fub- 
fervient to our own purpofes, with entire certainty of 
fuccefs if we only adhere to the rules eftablifhed by 
nature, that is to fay, by providence. <> 

Vegetables alfo live and flourifh according to prefer!- Vegetables, 
bed methods. Each fort is produced from its proper 
feed; has the fame texture of fibres, is at all times 
nourifhed by the fame kind of juices, digefted and pre¬ 
pared by the fame veffels. Trees and fhrubs receive 
annually their peculiar liveries, and bear their proper 
fruits : fo regular are they in this laft refpeCl, that every 
fpecies may be faid to have its profeflion or trade ap- 

4 H poin f e<l 
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Providence pointed to It, by which it furnifhes a certain portion 
v of manufacture, or of food, to fupply the wants of 
animals : being created for the purpofe of confump- 
tion, all vegetables produce great quantities of feed 
to fupply the neceffary wade. Here, too, then, there 
is evidently a r.gulalhn by which the feveral orders 
i’.ve preierved, and the ends of them anfvvered ac- 
T0 cording to their fil'd edablifhment. 

Animals, Vv r ith regard to animals, they too, in druCture of their 
form, are fubjeCt to laws fimilar to thefe which govern 
the vegetable world. In the fer.tient part of their con- 
ftitution they are no lefs fubjeCt to rule. The lion is al- 
ways fierce, the fox is crafty, and the hare is timid. 
Every fpecies retains from age to age its appointed place 
and character in the great family of nature. The 
various tribes are made and placed in fuch a man- 
ner- as t*> find proper means of fupport and defence. 
Beads, birds, fillies and infeCts, are all poffeffed of 
organs and faculties adapted to their refpedtive cir- 
cumflances, and opportunities of finding their proper 
t[ food and prey. 

A*d man. Man is fubjeCt to the ordinary laws which other ma¬ 
terial and animal fubdances obey ; but he is left more 
at large in the determination of his actions. Yet even 
here things do not fludtuate at random. Individuals do 
indeed rife and perifh according to fixed rules, and na-, 
tions themfelves have only a temporary endurance. 
•But the fpecies advances with a Heady progrefs to in- 
telledhial improvement. This progrefs is often inter¬ 
rupted ; but it appears not to be lefs fure at the long- 
run than even the mechanical laws which govern the 
material part of our conditution. Amidd the convul- 
fion of dates and the ruin of empires, the ufeful arts, 
when once invented, are never loll. Thefe, in better 
times, render fubfidence eafy, and give leifure for reflec¬ 
tion and dudy to a greater number of individuals. 
Tyre and Sydon have paffed away, Athens itfelf has 
become the prey of barbarians, and the profperity of 
ancient Egypt is departed,, perhaps for ever; but the 
fliip, the plow, and the loom, remain, and have been 
perpetually improving. Thus every new convulfion 
of fociety does lefs mifehief than the lad ; and it is 
hoped that by the alfidance of printing the mod po¬ 
lished arts and the mod refined (peculations have now 
become immortal. 

The world is not then left in a date of confufion: 
it is reduced into order, and methodifed for ages to 
come ; the feveral fpecies of beings having their offices 
and provinces affigned them. Plants, animals, men, 
and nations, are in a date of continual change ; but 
fucceffors are appointed to relieve them, and to carry 
t on the fcheme of Providence. 

Pbhculty B.ut the great difficulty is, how to account for that 
t.i account- providence which is called particular: For rational be¬ 
ing for par- j n gs, and free agents, are capable of doing and deferving 
ti.iil.ir pro. we p or ip . an q the fafety or danger, that happinei's or 
v.deuce, unhappinefs, of a man here, mud depend upon many 

things that feem fcarcely capable of being determined 
by Providence. Befides himfelf and his own conduct, 
lie depends upon the conduct of other men; whole 
nCtii ns, as we naturally fuppofe. cannot, confidently 
with their free will, be controuled for the advantage of 
another individual. The aCijons of numbers of men 
proceeding upon their private freedom, with different 
degrees of ability, as they crofs and impede, or direCtly 


oppofe each other, mud produce very different effeCts Providence 

upon men of different characters, and thus in a ftrange “—“- 

manner embarrafs and entangle the general plan. And 
as to the courfe of nature, it may judly be alked, is the 
force of gravitation to be fufpended till a good man 
pafs by an infirm building? (See Prayer.) Add to 
this, that fome circumdances appear abfolutely irrecon- 
cileable. The wind which carries one into port drives 
another back to fea ; and the rains that are jud fuffi- 
cient upon the hills may drown the inhabitants of the 
valleys. In Ihort, may we expeCt miracles? or can 
there be a particular Providence that forefees and 
prepares for the feveral cafes of individuals, without 
force frequently committed upon the law's of nature 
and the freedom of intelligent agents ? 13. 

In whatever w r ay it is brought about, there is little No good 
dcubt that fomething of this kind mujl take place. For ar 8“ n l el ) t ’ 
as the Deity docs direct, as already mentioned', the great ^iftcnce. S 
and general progrefs of tilings in this world, he mud 
alfo manage tbofe of lefs importance. Nations are 
compofed of individuals. The progrefs of individuals 
is the progrefs of the nation, and the greated events 
ufually depend upon the hiftory and the mod trifling 
actions of private perfons. The difficulty is to con¬ 
ceive how the fuperintendance and management of all 
this can be brought about. But as the ways and the 
thoughts of the Omnipotent Spirit, whofe influence 
pervades, and rules, and animates nature, referable 
not the limited operations of men, we can only form 
conjectures concerning the means by w'hich his govern¬ 
ment is conducted. 14 

1. In the fir A place, then, it is not impoffible that the The Ueify 
Deity fhould forefee the future actions of intelligent be- ™ a y ea fify 
ings. Many of thefe actions depend upon the mecha- a^ons of* 
nifm of tire material world, which was formed by.himfelf, mell . 
and mud be entirely known to him. Many men among 
ourfelves poffefs much fagacity in difeerning the future 
actions of others, from attending to their known charac¬ 
ters, and the circumdances in which they are placed. 

If fuperior natures do exid, and minds more perfect than 
the human, they mud poffefs this penetration in a more 
eminent degree in proportion to the excellence of their 
intellectual powers. But if this difeernment be in God 
proportionable to his nature, as in lower beings it is 
proportionable to theirs, it then becomes altogether 
unlimited, and the future actions of free agents are 
at once unlocked and expofed to his view'. Add to 
this, that the Author of nature is well acquainted 
with the creatures that he has made; he knows the 
mechanifm of our bodies, the nature and extent of our 
underdandings, and all the circumdances- by w'hich w'e 
arefurrounded. With all thefe advantages, it is making 
no great dretch to fuppofe him capable of difeerning. 
the line of conduct which we will purfue ; and this 
even fetting afide the infinity of his nature, to which' a 
thoufand years are as one day, and fuppofing him to 
reafon from probabilities in the imperfeCt manner that 
we do. 

2. There is no impoflibility at lead,-that men, whofe Ami may 
characters and actions are thus foreknown, may be in- thence fit 
troduced into the world in fuch times and places as t (* em forr 
that their aCts and behaviour may not only coincide 

with the general plan of things, but may alfo anfw'er );j e- 
many private cafes. The celedial bodies are fo placed 
that their jarring attractions make out a fplendid, i) dem. 

. Why. 
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Jfeevidenee Why then may there not be in the Divine mind feme- 
' v thing like a projection of the future hiftory of mankind, 
as well as of the motions of die heavenly bodies ? And 
why fhould it not be thought pofiible for men, as well 
as for them, by fome fecret law, or rather by the ma¬ 
nagement of an unfeen power, to be brought into their 
places in fuch a manner as that, by the free ufe of their 
faculties, the conjunctions and oppofitions of their in- 
'tereds and inclinations, the natural influence of their 
different degrees of talents, power, and wealth, they 
may confpire to make out the great fcheme of human 
affairs ? There is no abfurdity in this fuppofition: it is 
not beyond die power of an almighty and perfect Be- 
16 ing ; and it is worthy of him. Let us take from the 
The pofli- Jewifti hiflory, as moll generally known, an example of 
thi^e em ' V ^‘ U raa 7 he fuppofed to happen daily. It was the 
plificd. em_ i ntent i° n of providence to place David the fon of Jeffe 
upon the throne of the Hebrews. The country is in¬ 
vaded by a foreign enemy : the hoftile armies meet, and 
lie encamped upon oppofite mountains. A man comes 
forth from the army of the invaders, as was extremely 
common in thofe times, and defies the Hebrew hod to 
fend forth a champion to meet him in Angle combat. 
Terrified by the gigantic bulk and mighty force of Go- 
liali, no man would rilk the unequal conflict. David, 
who was too young to carry arms, had been fent to the 
camp with provifions for his brothers, and heard the 
challenge. In defence of his flock he had killed fome 
beads of prey in the wildernefs, and he was an excellent 
markfman with the fling. He thought it might pro¬ 
bably be as eafy to kill a man as a wild bead; at all 
events, he knew that a done well directed would prove 
no lefs fatal to a giant than to a dwarf: he therefore 
refolved to try his fkill; and he tried it with fuccefs. 
Here no man’s free will was interrupted, and no miracle 
was accompliflied: Yet by this train of circumdances 
thus brought together, a foundation was laid for the fu¬ 
ture fortunes of the fon of Jeffe, for the greatnefs of 
his country,’ and for accomplifhing the purpofes of Pro¬ 
vidence. According to Seneca, “ Hoc dico, fulmina 
non mitti a Jove, fed fie omnia difpofita, ut ea etiam 
qua: ab illo non fiunt, tamen fine ratione non fiunt: qua: 
illius ed.—Nam etfl Jupiter ilia nunc non facit, facit 
ut fierent.”— I fay, that the lightning tomes not direftly 
from the hand of Jove, but things are properly difpofed 
for the indired, execution of his will; for he acts not immedi- 
j ^ ately, but by the intervention of means. 

Secretin- 3. Ladly, it is not impoffible that many things may 
fiuences on he accompliflied by fecret influence, upon the human 
the mind mind, either by the Deity himfelf, or by the intervention 
from^ a . r agents poffeffed of powers fuperior to thofe which 
noli ‘ m " belong to us. “ For indance, if the cafe fhould require 
that a particular man be delivered from fome threaten¬ 
ing ruin, or from fome misfortune, which would certain¬ 
ly befal him if he lhould go fuch a way at fuch a time, 
as he' intended : upon this occafion fome new reafons 
may be prefented to his mind why he fhould not go at 
all, or not then, or not by that road; or he may forget 
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to go. Or, if he is to be delivered from fome danger- lh evidence 
ous enemy, either fome new turn given to his thoughts * v ' 
may divert him from going where the enemy will be, or 
the enemy may be after the fame manner diverted from 
coming where he fhall be, or his referitmer.t may be 
qualified ; or fome'proper method of defence may befug- 
geded to the perfon in danger. After the fame man¬ 
ner advantages and fuccelll-s may be conferred on the 
deferving ; as, on the other fide, men, by way of j.unilh- 
ment for their crime?, may incur mill-kiefs a d calami¬ 
ties. Thefe things, and fuch ns thefe (fays Mr Wollaf- 
ton*), maybe. For fince the motions and actions of ," m 
men, which depend upon their wills, do alfo depend ^..|^ n ’eat! .1 
upon their judgments, as thefe again do upon the prefer,t f.a. 5. 
appearances of things in their minds ; if a new profpeft 
of things can be any way produced, the lights by which 
they are feen altered, new forces and directions impreffed 
upon the fpirits, pafiions exalted or abated, the power of 
judging enlivened or debilitated, or the attention taken off 
without any fufpenfion or alteration of the (landing 
laws of nature,—then, without that, new volitions, de- 
figns, meafures, or a ceflation of thinking, may alfo be 
produced; and thus many things prevented that other- 
wife would be, and many brought about that would not. 

That there may poffibly be iuch infpirations of new 
thoughts and counfels (continues our author), may 
perhaps appear farther from this, that we frequently 
find thoughts arifing in our heads, into which we are 
led by no difeourfe, nothing we read, no clue of reafon- 
ing, but they furprife and come upon us from we know 
not what quarter. If they proceeded from the mobility 
of fpirits draggling out of order, and fortuitous affections 
of the brain, or were they of the nature of dreams, 
why are they not as wild, incoherent, and extravagant 
as they are ?” Is it not much more reafonable t£> ima¬ 
gine that they come by the order and direction of an 
all-feeing and all-gracious God, who continually watches 
over us, and difpofes every thing in and about us for the 
good of ourfelves or others ? not to {peak of the agree- 
ablenefs of this notion to the opinions of the belt and 
wifeft men in all ages (a). “ If this, then, be the cafe, 

as it feems to be, that men’s minds are fufceptible of , v 
fuch infmuations and itnprejfians, as frequently, by ways 
unknown, do affeCt them, and give them an inclina¬ 
tion towards this or that ; how many things (alks 
our author) may be brought to pafs by thefe means 
without fixing and refixing the laws of nature, any 
more than they are unfixed when one man alters the 
opinion of another by throwing in his way a book 
proper for that purpofe ?” lg 

All this may be effected either by the immediate in- And may 
terpofition of God himfelf, or by that of beings invifible, 1)6 effected 
and in nature fuperior to us, who aCt as the minifters Jr bci,! ! ;s 
of his providence. That there are fuch beings we can X/* 
hardly doubt, as it is in the higheft degree improbable the Duly, 
that fuch imperfect beings as men are at the top of the 
fcale of created exiftence. And fince we ourfelves, by 
the ufe of our limited powers, do often alter the courfc 
4 FI 2 of 


(a) That fuch was the general belief of the Greeks in the days of Homer, is plain from that poet’s 
conflantly introducing his deities into the narrative of his poems, and telling us that Minerva, or fome 
other god, altered the minds of his heroes. “ By this,” fays Plutarch, “ the poet does not mean to make 
.God defiroy the will of man, but only move him to will: nor does he miraculoufly produce the appetite?, 
themfelves in men, but only caufes fuch imaginations as are capable of exciting them.” 
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'frovKkr.ee of things within our fphere from what they would be 
if left to the ordinary laws of motion and gravitation, 
without being faid to alter thofe laws ; why may not fu- 
perior beings do the fame as inftruments of divine pro¬ 
vidence ? This idea of the intervention of fuperior na¬ 
tures is beautifully illuftrated by Thomfon in the fol¬ 
lowing paffage : 

Thefe are the haunts of meditation, thefe 
The feenes where ancient bards th’ infpiring breath, 
Ecftatic, felt; and from this world retir’d. 

Convers’d with angels and immortal forms. 

On gracious errands bent: to fave the fa^l 
Of virtue ftruggling on the brink of vice ; 

In waking whifpers, and repeated dreams, 

To hint pure thought, and warn the favoured foul 
For future trials fated to prepare. 

We agree, however, with Mr Wollafton, in thinking 
the power of thefe beings not fo large as to alter or fuf- 
pend the general laws of nature (fee Miracle) ; for 
the world is not like a bungling piece of clock-work, 
which requires to be often fet backwards or forwards. 
We are likewife perfectly fatisfied, that they cannot 
change their condition, to ape us or inferior beings; 
and confequently we are not apt haftily to credit dories 
of portents, &c. fuch as cannot be true, unlefs the nature 
of things and their manner of exiftence were occafional- 
ly reverfed. Yet as men may be fo placed as to become, 
even by the free exercife of their own powers, injlruments 
of God’s particular providence to other men ; fo may 
we well fuppofe that thefe higher beings may be fo 
dijlrihutcd through the univerfe, and fubjeCt to fuch an 
economy, unknown to us, as may render them alfo in¬ 
ftruments of the fame providence ; and that they may, 
in proportion to their greater abilities, be capable, con - 
Jiftently with the la-tvs of nature, of influencing human af- 
jq fairs in proper places. 

Objections We fhall next proceed to ftate fome of the chief 
to the doc- objections which in ancient or modern times have been 
trine of brought againft the opinion, that the world is governed 
* ov , [ 1 0 ' by a Divine providence. 

j. The firft of thefe is this, that the fyftem of nature 
contains many imperfections which it ought not to do 
if it be the work of a perfectly wife and good Being. 
To avoid the force of this objection, fome modern wri¬ 
ters have defeTted the ground of fupreme and abfo- 
lute goodnefs, which the ancient theifts always occu¬ 
pied, and have aflerted that the divine perfection con- 
fifts in unlimited power and uncontrouled fupremacy 
of will; that confequently the Deity oes not always 
that which is bed, but merely what he himfelf pleafes ; 
and that for no other reafon but becaufe he nuills to 
do fo. But this is r.o better than atheifm itfelf. For 
it is of no importance to us whether the univerfe is 
governed by blind fate or chance, that is to fay, by 
nothing at all; or whether it is governed by an ar¬ 
bitrary fovereign will that is directed by chance, or 
at leaft by no principle of beneficence. 

The true anfwer to this objection is, that no created 
fyftem can have every perfection, becaufe it rnuft neceffa- 
rily be deftitute of felf-exiftence and independence ; and 
therefore if beings deftitute of fome perfections be bet¬ 
ter than nothing, it was worthy of infinite power and 
perfect goodnefs to create fuch beings. In our prefent 
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ftate, we mortals ftand upon too low ground to take a Providence 
commanding view of the whole frame of things. We v 
can only reafon concerning what is unknown from the 
little that is within our reach. In that little, we can 
fee that wifdom and goodnefs reign ; that nature al¬ 
ways aims to produce perfection; that many falutary 
effects refult even from the thunder and the ftorm : and 
we doubt not that a view of the whole ftruCture of the 
univerfe would afford an additional triumph to the 
goodnefs and {kill of its great Architect. 

We fee a regular afeent in the fcale of beings from 
mere lifelefs matter up to man ; and the probability is, 
that the fcale continues to afeend as far above men in 
perfection as created beings can pofiibly be raifed.— 

The foie purpofe of God in creating the world muff 
have been to produce happinefs: but this would be moft 
effectually done by creating, in the firft place, as many 
of the moft perfeCt clafs of beings as the fyftem could 
contain; and afterwards other claffes lefs and lefs per¬ 
fect, till the whole univerfe fhould be completely 
full. We do not pofitively affert fuch a fcheme of 
creation, 

Where all muft full, or not coherent be ; 

And all that rifes, rife in due degree, 

was actually in the divine Architect’s intention ; but 
that it is poflible, is fufficiently obvious. No man will 
pretend to fay, that this earth could afford a comfort¬ 
able fubfiftence to a greater number of the human race, 
were all the inferior animals annihilated, than it could 
at prefent, fwarming as every element is with life.— 

Suppofe then, that as many men had been placed at 
firft upon the earth as it could poffibly fupport, and 
that matters had been fo conftituted, as that the num¬ 
ber fhould never have been either increafed or diminifh- 
ed ; we beg leave to afk, whether, fince there would have 
been evidently room for inferior animals, it would have 
been moft worthy of infinite goodnefs to leave the whole 
globe to men, or to introduce into it different orders of 
lefs perfed beings, which, while they could not incom¬ 
mode this principal inhabitant, would each find plea- 
fure in its own exiftence? To this queftion different 
anfwers cannot furely be given. Let the reader then 
extend his view, and confider, the univerfe, which, how¬ 
ever vaft, cannot be pofitively infinite, as one fyftem as 
much united as the feveral parts of this globe ; let him 
fuppofe that there were at firft created as many of the 
higheft order of beings as it could have contained had 
creation there ftopt; let him remember that happinefs 
in many different degrees is valuable ;—and he will not 
furely think it any imputation on the goodnefs of God 
that there are in the univerfe many beings far from per¬ 
fection. The moft imperfect of thefe are by themfelves 
better than nothing ; and* they all contribute to make 
up a fyftem which, conlidered as a whole, we have 
every reafon to believe to be as perfeCt as any thing not 
felf-exiftent can pofiibly be. 

2. If the world is conducted by a benevolent provi- obejdtion 
dence, how came evil to be introduced into it ? This ( rom the 
queftion has perplexed mankind in all ages. The an- introduc ‘ 
cient Perfians refolved it, by afferting the exiftence of* 
two gods, Oromafdes the author of good, and Arima- 
nius the author of evil. From them the Chriftian he¬ 
retics called Manichees borrowed their doCtrine of two 

eppofite 
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Providence oppofite co-eternal principles. Both the Platonifts and 

- Stoics afcribed the origin of evil to the perverfenefs or 

imperfection of matter, which they thought the Deity 
could not alter ; and Pythagoras imagined a Hate of 
pre-exiftence, in which the fouls of men had committed 
offences, for which they are here luffering the punifh- 
ment. But thefe hypothecs are, fome of them impious, 
aj and all unfatisfaftory. 

Anfwered. Taking the expreffion in its mod; extenfive fenfe, the 
evils to which the human race are expofed may be re¬ 
duced to pain, uneafmefs, dif ippointment of appetites, and 
death ; of which not one could have been wholly prevent¬ 
ed without occafioning greater evils, inconfiftent with 
the perfect goodnefs of the Creator. As long as we 
have folid bodies capable of motion, fupported by food, 
fubjeCt to the influence of the atmofphere, and divifible, 
they muft^neceffarily be liable to diffolution or death : 
But if a man could fuffer death, or have his limbs bro¬ 
ken, without feeling pain, the human race had been long 
ago extinCt. A fever is a date of the body in which 
the fluids are in great diforder. Felt we no uneafinefs 
from that diforder, we fhould have no inducement to 
pay the proper attention to our date, and Ihould cer¬ 
tainly die unawares, without fufpeCHng ourfelves to be 
in danger; whereas, under the prefent adminiftration of 
divine providence, the pain and ficknefs of the difeafe 
compel us to have recourfe to the remedies proper for 
reftoring us to foundnefs and to health. Of the unea- 
fmeffes to which we are liable, and which are not the ef¬ 
fect of immediate pain, the greateft has been fometimes 
faid to arife from the apprehenfion of death, which 
conftantly flares us in the face, and frequently embitters 
all our pleafures even in the hour @f perfect health.— 
But this dread of death is implanted in our breads for 
the very beft of purpofes. Had we no horror at the 
apprehenflon of death,, we fhould be apt, whenever any 
misfortune befel us, to quit this world ralhly, and rufh 
unprepared into the prefence of our Judge: but the 
horror which attends our reflections on our own diffo- 
lution, arifing not from any apprehenflons of the pain of 
dying, but from our anxiety concerning our future ftate 
of exiftence, tends ftrongly to make us aCt, while we are 
here, in fuch a manner as to er.fure our happinefs here¬ 
after. Add to this, that the fear of death is the great- 
eft fupport of human laws. We every day fee perfons 
breaking through all the regulations of fociety and 
good life, notwithftanding they know death to be the 
certain confequence, and feel all the horrors of it that 
are natural to man : and therefore were death diverted 
of thefe horrors, how infignificant would capital punifh- 
ments be as guardians of the law, and how infecure 
would individuals be in civil fociety ? 

With regard to the unavoidable misfortunes and anx¬ 
ieties of our prefent ftate, fo far from being truly hurt¬ 
ful in themfelves, they are proofs of divine beneficence. 
When we fee men difpleafed with their fituation, when 
we hear them complain of the difficulties, the miferies, 
and the cares of life, of the hardftiips which they have 
undergone, and the labours which ftill lie before them ; 
inftead of accounting them unfortunate, we ought to 
regard them as aCtive beings, placed in the only fitua¬ 
tion that is fit for the improvement of their nature. 
That difcontent, thefe reftlefs wifties to improve their 
condition, are fo many fure indications that their facul¬ 
ties will not languilh. They who are in the leaft de- 
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gree accuftomed to obferve the human charaClcr, know rrovidcoc* 
well the influence which pleafure and repofe have in en- ' ' 

feebling every manly principle, and how capable they 
are of attaching us even to a fordid and dilhonourable 
exiftence. 

Happy indeed it is for the human race, that the 
number of thofe men is fmall whom providence has 
placed in fituations in which perfonal activity is unne- 
ceflary. By far the greater number are compelled to 
exert themfelves, to mix and to contend with their equals, 
in the race of fortune and of honour. It is thus that 
our powers are called forth, and that our nature reaches 
its higheft perfeftion. It is even perhaps a general 
truth, that they who have ftruggled with the great; ft 
variety of hardfhips, as they always acquire the higheft 
energy of charafter, fo if they have retained their in¬ 
tegrity, and have not funk entirely in the conteft, fel- 
dom fail to fpend their remaining days refpedfable and 
happy, fuperior to paffion, and fecured from folly by 
the poffeffion of a wifdom dearly earned. 

But the benefits of phylical evils have been fet in a Phyncal 
ftill ftronger light by a great mafter of moral wifdom, evil the 
who was himfelf fubjedl to many of thofe evils. That caufe o£ 
man is a moral agent, feat into this world to acquire mora ' 
habits of virtue and piety to fit him for a better ftate, fi0<x1 ' 
is a truth to which no confiftent theift will for a mo¬ 
ment refufe his affent. But almoft all the moral good 
which is left among us, is the apparent effedt of phylical 
evil. 

“ Goodnefs is divided by divines into fobernefs, righ- j ( ,hnfon’» 
teoufnefs, and godlinefs. Let it be examined how each idler, 
of thefe duties would be pradtifed if there were no phy- 89. 
fical evil to enforce it. 

“ Sobriety or temperance is nothing but the forbear¬ 
ance of pleafure; and if pleafure was not followed by 
pain, who would forbear it ? We fee every hour thofe 
in whom the defire of prefent indulgence overpowers all 
fenfe of part, and all forefight of future mifery. In a 
remiffion of the gout, the drunkard returns to his wine, 
and the glutton to his feaft ; and if neither difeafe nor 
poverty were felt or dreaded, every on? would fink 
down in idle lenfuality, without any care of others, or 
of himfelf. To eat and drink, and lie down to fleep, 
would be the whole bufinefs of mankind. 

“ Righteoufnefs, or the fyftem of focial duty, may le 
fubdivided into juftice and charity. Of juftice, one of 
the heathen fages has fhosvn, with great acutenefs, that 
it was impreffed upon mankind only by the inconveni¬ 
ences which injuftice had produced. ‘ In the firft 
ages (fays he) men a&ed without any rule but the im- 
pulfe of defire ; they praftifed injuftice upon others, and 
fuffered it from others in their turn: but in time it wa« 
difcovered, that the pain of fuffering wrong was greater 
than the pleafure of doing it; and mankind, by a ge¬ 
neral compact, fubmitted to the reftraint of laws, and 
refigned the pleafure to efcape the pain.’ 

“ Of charity, it is fuperfluous to obferve, that it could 
have no place if there were no want; for of a vir¬ 
tue which could not be praftifed, the omiffion could 
not be culpable. Evil is not only the occafional but 
the efficient caufe of charity; we are incited to the 
relief of mifery by the confcioufhefs that we have the 
fame nature with the fufferer; that we are in danger 
of the fame diftreffes, and may fometime implore the 
fame affiftance. 


“ Godlinefa 
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Providence “ Godlincfs or piety is elevation of the mind towards 
' v the Supreme Being, and extendon of the thoughts of 
another life. The other life is future, and the Supreme 
Being is invidble. None would have recourfe to an 
invidble power, but that all other fubje&s had eluded 
their hopes. None would fix their attention upon the 
future, but that they are difcontented with the prefent. 
If the fenfes were feafted with perpetual pleafure, they 
would always keep the mind in fubjedlion. Reafon 
has no authority over us but by its power to warn us 
againft evil. 

“ In childhood, while our minds are yet unoccupied, 
religion is impreffed upon them; and the firft years of 
aimofl all who have been well educated are palled in a 
regular difcharge of the duties of piety: But as we 
advance forward into the crowds of liie, innumerable de¬ 
lights folicit our inclinations, and inumerable cares 
diftract our attention. The time of youth is paffed in 
lioify frolics; manhood is led on from hope to hope, 
and from project: to project ; the diffolutenefs of plea¬ 
fure, the inebriation of fuccefs, die ardour of expedi¬ 
tion, and the vehemence of competion, chain down 
the mind.alike to the prefent fcene: nor is it remem¬ 
bered how foon this mifl of trifles mud be fcattered, 
and the bubbles that float upon the rivulet of life be 
loft forever in the gulph of eternity. To this confide- 
ration fcarce any man is awakened but by fome prefling 
and refiftlefs evil; the death of thofe from whom he de¬ 
rived his pleafures, or to whom he deftined his pof- 
leffions, fome difeafe which fltows him the vanity of 
all external acquifitions, or the gloom of age which in¬ 
tercepts his profpedls of long enjoyment, forces him to 
fix his hopes upon another ftate ; and when he has con¬ 
tended with the tempefts of life till his ftrength fails him, 
he flies at laft to the fhelter of religion. 

“ That mifery does not make all virtuous, experience 
too certainly informs us; but it is no lefs certain, 
that of what virtue there is, mifery produces far the 
greater part. Phyfical evil may be therefore endured 
with patience, fince it is the caufe of moral good ; and 
patience itfelf is one virtue by which we are prepared 
for that ftate in which evil fhall be no more.” 

The calamities and the hardftiips of our prefent ftate, 
then, are fo far from being real evils, of which provi¬ 
dence ought to be accufed, that in every point of view 
in which we can conftder them, they afford the fureft 
proofs of the wifdom of its adminiftration, and of its 
goodnefs to man. 

The moft ferious difficulty lies in accounting for the 
permiffion of moral evil or guilt, in a fyftem governed 
by infinite benevolence and wifdom. Thofe who in a 
confiftent manner hold the doctrine of the abfolute ne- 
ceffity of human actions in its full extent and acknow¬ 
ledge all its confequences, find it eafy to elude this diffi¬ 
culty. They very fairly deny the exiftence of any fuch 
thing as moral evil in the abftradt; and affert, that what 
we call a crime , is nothing more than an adtion which 
we always regard with a painful fenfation : that thefe 
apparent evils endure only for a time ; and that all will 
at laft terminate in the perfection and happinefs of eve¬ 
ry intelligent being. 

Upon the fyftem of liberty, the fliorteft anfwer feems 
to be this; that fome things are abfolutely impoffible, 
not from any weaknefs in the Deity, but becaufe they 
infer abfurdity or cohtradidtion. Thus it is impoffible 
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for twice two to be any thing elfe than four ; and thus 
it is impoffible for Omnipotence itfelf to confer felf- 
approbation upon an intelligent being who has never 
deferved it; that is to fay, it is. impoffible for a man cf 
fenfe to be pleafed with himfelf for having done a cer¬ 
tain action, while he himfelf is confcious that he never 
did that adfion. But felf-approbation conftitutes the 
higheft, the moft unmingled, and permanent felicity, of 
which our nature is capable. It is not in the power 
of Omnipotence itfelf, then, to beftow the higheft ami 
moft permanent felicity of our nature ; it mull b teamed. 
and deferved before it can be obtained. In the fame 
manner good defert, virtue or merit, cannot be confer - 
red; they muft be acquired. To enable us to acquire 
thefe, we muft be expofed to difficulties, and muft fuf- 
fer in a certain degree. If thefe difficulties had no in¬ 
fluence upon our ccndudt and feelings, if they expofed 
us to no real danger, no fabric of merit and of felf- 
approbation could be reared upon them. All that the 
Supreme Being could do ftr us, was to confer fuch an 
original conftitution and charadter as would enable us to 
do well if we ffiould exert our utmoft powers. The 
univerfe is not ruled by favour, but by juftice. Com¬ 
plete felicity muft be purchafed. Guilt is an abufe of 
our freedom, a doing ill where we could have done well, 
and is entirely the work of man. Heaven could not 
avoid permitting its exiftence, and expofing us to dan¬ 
ger; for temptation is neceffary to virtue, and virtue is 
the perfection of our nature, our glory, and our happi¬ 
nefs. 

The permiffion of moral evil has been fo ably ac¬ 
counted for by Simplicius, a Pagan writer, and there¬ 
fore not biafled by any partiality to the Jewiffi or Chri- 
ftian Scriptures, that we cannot deny ourfelves the plea¬ 
fure of laying his reafoning before our readers. He 
afks *, “ Whether God may be called the author of 
fin, becoufehe permits the foul to ufe her liberty? and 
anfwers the queftion thus : 

“ He who fays that God fliould not permit the ex- 
ercife of its freedom to the foul, muft affirm one of 
thefe two things; either that the foul, though by na¬ 
ture capable of indifferently choofing good or evil, fliould 
yet be conftantly prevented from choofing evil; or elfe 
that it fliould have been made of fuch a nature as to 
have no power of choofing evil. 

“ The former affertion (continues he) is irrationrd 
and abfurd; for what kind of liberty would that be in 
which there fliould be no freedom of choice ? and what 
choice could there be, if the mind were conftantly re- 
ftrained to one fide of every alternative? With refpect 
to the fecond affertion, it is to be obferved (fays he), 
that no evil is in itfelf defirable, or can be chofen as 
evil. But if this power of determining itfelf either 
way in any given cafe muft be taken from the foul, it 
muft either be as fomething not good, or as fome great 
evil. But whoever faith fo, docs not conftder how many 
tilings there are which, though accounted good and 
defirable, are yet never put in competition with this free¬ 
dom of will: for without it we Ihould be on a level with 
the brutes; and there is no perfon who would rather be 
a brute than a man. If God then fhows his goodnefs 
in giving to inferior beings fuch perfections as are far 
below this, is it incongruous to the divine nature and 
goodnefs to give man a felf-determining power over his 
actions, and to permit him the free exercife of that 

power ? 


FrovidenGe 
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Providence power ? Had God, to prevent man’s fin, taken away In life was gall and bitternefs of foul: 

0—v—' the liberty of his will, he would likewife have deftroyed Why the lone widow and her orphans p : n’d 

the foundation of all virtue, and the very nature of man ; In ftarving folitude ; while luxury, 

for there could be no virtue were there not a poflibility In palaces, lay {training her low thought, 

of vice ; and man’s nature, had it continued rational, To form unreal wants: why heav’n-born truth, 
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would have been divine, becaufe impeccable. There- And moderation fair, wore the red marks 
fore (continues he), though we attribute to God, as its Of fuperftition’s fcourge : why licens’d pain, 
author, - this felf-determining power, which is fo necef- That cruel fpoiler, that embolbm’d foe, 
fary in the order of the univerfe ; we have no reafon to Imbitter’d all our blifs. Ye good diftrefl! 1 

attribute to him that evil which comes by the abufe of Ye noble few ! who here unbending Hand 

liberty : For God doth not caufe that averfion from Beneath life’s preffure, yet bear up a while, 
good which is in the foul when it fins; he only gave And what your bounded view, which only how¬ 
to the foul fucb a power as might turn itfelf to evil, A little pait, deem’d evil, is no more:, 

out of which he produces much good, which, with- The ftorms of wintry time will quickly pafs, 

out fuch a power, could not have been produced by And one unbounded fpring encircle all. 

Omnipotence itfelf.” So confonant to the dodtrine of Phompfon's V/inlcr. 

our feriptures is the reafoning of this opponent of the 

writings of Mofes ! Fas ejl et ab hojle docert. Providence- Plantation, with Rhode-ifland, one of the 

The laft objedtion to the belief of a divine provi- New-England dates, formerly conftituting a charter go- 
dence arifes from the apparent confufion of human af- vernment. Its chief town is Newport, 
fairs, that all things happen alike to all, that bad men Providence, one of the leaf! of the Bahama iflands 
are profperous, and that a total want of juftice appears in the American ocean, but the beft of thofe planted, 
to attend the divine adminifixations. Even the beft and fortified by the Englifh. It is feated on the eaft 
men have at times been fhaken by this confideration.— fide of the gulph of Florida. W. Long. 77. 35. N. Lat. 
But there are many reafons for rendering this world 25. o. 

a mixed feene : it would become unfit for a ftate of PROVINCE, in Roman antiquity, a country of con- 
trial, and of education to virtue were it otherwife. fiderable extent, which, upon being entirely reduced 
It has been fhown already, that phyfical evil is the under the Roman dominion, was new-modelled accord- 
parent of moral good; and therefore it would be abfurd ing to the pleafure of the conquerors, and fubjected to 
to expect that the virtuous fhoald be entirely exempt- the command of annual governors, fent from Rome ; 
ed from that evil. For the occafional profperity of the being commonly obliged to pay fuch taxes and contri- 
wicked, many reafons have been affigned even.by thofe butions as thefenate thought fit to demand, 
who, in their difquifitions, were not guided by that re- Of thefe countries, that part of France next the Alps 


30 velation which has brought to light life and immorta- 
ByPIu- lity. “God (fays Plutarch) fpares the wicked, that 
tarch. li e may fet to mankind an example of forbearance, and 

teach them not to revenge their injuries too haftily on 
each, other. He fpares Tome wicked men from early 
punifhment, in order to make them inftruments of his 
juftice in punifhing others. And he fpares all for a 
time, that they may have leifure for repentance; for 
men (fays the fame excellent moralift) look at nothing 
further, in the puniftiments which they inflict, than to 
fatisfy their revenge and malice, and therefore they pur- 
fue thofe who have offended them with the utmoft rage 
and eagernefs ; whereas God, aiming at the cure of 
thofe who are not utterly incurable, gives them /stra£ct\- 


was one, and ftill retains the name Provence. 

Nicod derives the word a procul vivendo, “ livings 
afar offbut it is better deduced from pro and vir.co 
“ I overcome.” 

Province, in geography, a diviflon of a kingdom: 
or ftate, comprifing feveral cities,, towns, See. all under 
the fame government, and ufually diftinguifhed by the 
extent either of the civil or ecclefiaftical jurifdidtion. 

The church diftinguifties its provinces by archbifhop- 
rics; in which fenfe, England is divided into tv/o pro¬ 
vinces, Canterbury and York. 

The United Provinces are feven provinces of the Ne¬ 
therlands, who, revolting from the Spanifh dominion, 
made a perpetual alliance, offenfive and defenfive, at 


u xf»voc, “ time to be converted.” 

But this objection receives the beft foluticn from the 
dodtrine of the immortality of the human foul. 

The im- -And fee ! 

mortality ’Tis come, the glorious morn! the fecond birth 

®. 1 , e n ol ‘ Of heav’n and earth ! awakening nature hears 

the belt mi . , i n ^ i • r* 

fwer to new creating word, and ftarts to life, 

this objec- In every height’ned form, from pain and death 
lion. For ever free. The great eternal fcheme, 

Involving all, and in a perfefl whole 
Uniting, as the profpedt wider fpreads, 

To reafon’s eye cleared up a-pace. 

Ye vainly wife! Ye blind prefumptuous ! nowy 
Confounded in the duft, adore that Pow’r 
And Wifdorn oft arraign’d : fee now the caufe,, 
Why unafluming worth in fecret liv’d 
And died, negledted : why the good man’s fhare 


Utrecht, anno 1579. See Urn ted. Provinces. 

PROVINCIAL, fomething relating to a. province.. 
It alfo denotes, in Romifti countries, a perfon who has 
the diredtion of the feveral convents of a province. 

PROVISIONS, in a military fenfe, implies all man¬ 
ner of eatables, food or provender, ufed in an army, 
both for man and bead. 

PROVOST of a city or town, is the chief muni¬ 
cipal magiftrate in feveral trading cities,, particularly 
Edinburgh, Paris, &c. being much the fame with mayor 
in other places. He preiides in city-courts, and, to¬ 
gether with the bailies, who are his deputies, deter¬ 
mines in all differences that arife among citizens. 

The provoft of Edinburgh is called lord, and the 
fame title is claimed by the provoft of Glafgow. The 
former calls yearly conventions of the royal boroughs* 
to Edinburgh by his miflives, and is, ex officio, prefidenfc 
to the convention when met.. 
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t^rovoft Provost, or Prevot-Royal, a fort of inferior judge 
Prii n f ’ ormerl y eftablifhed throughout Prance, to take cog- 
1 rn unc8. n ; zance 0 f a U civil, perfonal, real, and mixed caufes 
- among the people only. 

Grand Provost of Francs, or of the Houfehold, had 
jurifdiCtion in the king’s houfe, and over the officers 
therein ; looked to the policy thereof, the regulation of 
provifions, &c. 

Grand Pro post of the Gonjlable, a judge who ma¬ 
nages proceffes again(l the foldiers in the army who 
have committed any crime. 

He has four lieutenants diftributed throughout the 
army, called provojlsofthearmy, and particularly pro- 
vofts in the feveral regments. 

Provost Mar Hal of an Army , is an officer appoint¬ 
ed to feize and fecure deferters, and all other crimi¬ 
nals. He is to hinder foldiers from pillaging, to in¬ 
dict offenders, and fee the fentence paffed on them ex¬ 
ecuted. He alfo regulates the weights and meafures, 
and the price of provifions, &c. in the army. lot 
the difcharge of his office, he has a lieutenant, a clerk, 
and a troop of marlhalmen on horfeback, as alfo an 
executioner. „ 

There is alfo a provoft-marfhal in the navy, who hath 
charge over prifoners, &c. 

The French alfo had a provoft-general of the marines, 
whofe duty it was to profecute the marines when guilty 
of any crime, and to make report thereof to the coun¬ 
cil of war ; befides a marine provoft in every veffel, who 
was a kind of gaoler, and took the prifoners into his 
care, and kept the veffel clean. 

Provosts of the Marfhals, were a kind of lieutenants of 
the marthals of France ; of thefe there were 180 feats in 
France ; their chief jurifdiCtion regarded highwaymen, 
footpads, houfe-breakers, &c. 

Provost of the Mint, a particular judge inftituted for 
the apprehending and profecuting of falfe coiners. 

Provost, or Prevot, in the king’s (tables; his of¬ 
fice is to attend at court, and hold the king’s ftirrup 
when he mounts his horfe. There are four provofts of 
this kind, each of whom attends in his turn, monthly. 

PROW, denotes the head or fore-part of a fhip, 
particularly in a galley; being that which is oppofite 
to the poop or item. 

PROXIMITY, denotes the relation of riearnefs, ei¬ 
ther in refpeCt of place, blood, or alliance. 

PRUDENCE, in ethics, may be defined an ability 
of judging what is beft, in the choice both of ends and 
means. According to the definition of the Roman mo. 
ralift, De Offitiis, lib. i. cap. 43. prudence is the know¬ 
ledge of what is to be defired or avoided. According¬ 
ly, he makes prudentia (De Legibus, lib. i.) to be a con¬ 
traction of providentia, or forefight. Plato (Be Legibus, 
lib. iii.) calls this the leading virtue 5 and Juvenal, Sat. x-. 
obferves. 

Nullum numln ahejlfi fit prudentia. 

The idea of prudence includes ei/CsX/a, or dtie conful- 
tation ; that is, concerning fuch things as demand con- 
jfultation in a right manner, and for a competent time, 
that the refcluticn taken up may be neither too preci¬ 
pitate nor too flow ; and evnun or a faculty of difeern- 
ing proper means when they occur; and to the perfec¬ 
tion of prudence, thefe three things are farther required, 
viz, tfirttTiii} or a natural fagacity; ayyjna, prefence of 
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mind, or a ready turn of thought; and efitufia, or expe- Prudentia# 
rience the extremes of prudence are craft or cunning il 
on the one hand which is the purfuit of an ill end f >rumn K- j 
by direff and proper though net honeft means; and folly v " 
on the other, which is either a miftake both as to the 
end and means, or profecuting a good end by foreign 
and improper means. Grove's Moral Philofophy, vol. 
ii. chap. ii. 

PRUDENTIUS, or Aurelius Prudentius Cle¬ 
mens, a famous Chriftian poet, under the reign of The- 
odofius the Great, who was born in Spain in thf year 
348. He firft followed the profeffion of an advocate, 
was afterwards a judge, then a foldier, and at lergth 
had an honourable employment at court. We have a 
great number of his poems, which, from the choice of 
his fubjeCts, may be termed Chrijlian Poems ; but the 
ftyle is barbarous, and very different from the purity of 
the Auguftan age. The moft efteemed editions of 
Prudentius’s works are that of Amfterdam, in 1667, 
whh Heinfius’s Notes, and that of Paris in 1687, in 
ufum Deipbini. 

PRUNELLA, in botany: A genus of the gymno- 
fpermia order,belonging to the didynamia clafsof plants; 
and in the natural method ranking under the 12th order, 
boloracea. The filaments are bifurcated, with an anthera 
only on one point; the fiigma is bifid. 

PRUNES, are plums dried in the funfhine, or in 
an oven. 

PRUNING, in gardening and agriculture, is the 
lopping off the fuperfluous branches of trees, in order to 
make them bear belter fruit, grow higher, or appear 
more regular. 

Pruning, though an operation of very general ufe, is 
neverthelefs rightly underftood by few; nor is it to be 
learned by rote, but requires a drift obfervation of the 
different manners of growth of the feveral forts of fruit* 
trees ; the proper method of doing which cannot be 
known without carefully obfeiving how each kind is 
naturally difpofed to produce its fruit: for fome do this 
on the fame year's wood, as vines ; others, for the moft 
part, upon the former year’s wood, as peaches, necta¬ 
rines, &c. ; and others upon fpurs which are produced 
upon wood of three, four, &c. to fifteen or twenty 
years old, as pears, plums, cherries, &c. Therefore, in 
order to the right management of fruit-trees, provifion 
Ihould always be made to have a fufficient quantity of 
bearing wood in every part of the trees; and at the fame 
time there fhould not be a fuperfluity of ufelefs branches, 
which would exhauft the ftrength of the trees, and caufe 
them to decay in a few years. 

The reafons for pruning of fruit-trees, are, 1. To 
preferve them longer in a vigorous bearing-ftate ; 2. To 
render them more beautiful; and, 3. To caufe the fruit 
to be larger and better tailed. 

The general inftruCtions for pruning are as followi 
The gieateft care ought to be taken of fruit-trees in the 
fpring, when they are in vigorous growth ; which is the 
only proper feafon for procuring a quantity of good 
wood in the diffeient parts of the tree, and for difpla* 
cing all ufelefs branches as foon as they are produced, 
in order that the vigour of the tree may be entirely 
diftributed to fuch branches only as are defigned to re¬ 
main. For this reafon trees ought not to be negleCted 
in April and May, when their lhoots, are produced i 
however thofe branches which are intended for bearing 
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Vruninj;, the fueceeding year (hould not be fhortened during the 
time of their growth, becaufe this would caule them to 
produce two lateral (hoots, from the eyes below the 
place where they were (lopped, which would draw 
much of the (Irength from the buds of the firfl (hoot: 
and if the two lateral (hoots are not entirely cut away 
at the winter-pruning, they will prove injurious to the 
tree. This is to be chiefly underftood o( (lone-fruit 
and grapes ; but pears and apples, being much harder, 
fuffer not fo much, though it is a great dii'advantage to 
thofe alfo to be thus managed. It mud like wife be re- 
marked, that peaches, neftarines, apricots, cherries, and 
plums, are always in the greated vigour when they are 
lead maimed by the knife ; for where large branches 
are taken off, they are fubjeft co gum and decay. It 
is therefore the mod prudent method to rub off all ufe- 
lefs buds when they are fird produced, and to pinch 
others, where new (hoots are wanted to fupply the va¬ 
cancies of the wall; by which management they may 
be fo ordered as to want but little of the knife in winter- 
pruning. The management of pears and apples is much 
the fame with tliefe trees in fummer; but in winter they 
mud be very differently pruned : for as peaches and nec¬ 
tarines, fqr the moll part, produce their fruit upon the 
former year’s wood, and mad therefore have their bran¬ 
ches fliortened according to their drength, in order to 
produce new (hoots for the fucceeding year; fo, on the 
contrary, pears, apples, plums, and cherries, producing 
their fruit upon fpurs, which come out of the wood of 
five, fix, and feven years old, (hould not be (hortened, 
becaufe thereby thofe buds which were naturally difpofed 
to form thefe fpurs, would produce wood-branches ; by 
which means the trees would be filled with wood, but 
would never produce much fruit. The branches of 
fiandard-trees fhould never be fhortened unlefs where 
they are very luxuriant, and, by growing irregularly on 
one fide of the trees, attradt the greated part of the fap, 
by which means the other parts are either unfurnifhed 
with branches, or are rendered very weak; in which 
cafe the branch (hould be fhortened down as low as is 
neceffary, in order to obtain more branches to fill up 
the hollow of the tree : but this is only to be underdood 
of pears and apples, which will produce fhoots from 
wood of three, four, or more years old ; whereas mod 
forts of done-fruit will gum and decay after fuch ampu¬ 
tations : whenever this happens to done-fruit, it (hould 
be remedied by bopping or pinching thofe fhoots in the 
fpring, before they have obtained too much vigour, 
which will catife them to pufh out fide-branches; but 
this mud be done with caution. You mud alfo cut 
out all dead or decaying branches, which caufe their 
heads to look ragged, and alfo attrafl noxious particles 
from the air: in doing of this, you fhould cut them 
clofe down to the place where they were produced, 
otherwife that part of the branch which is left will alfo • 
decay, and prove equally hurtful to the red of the tree ; 
for it feldom happens, when a branch begins to decay, 
that it does not die quite down to the place where it 
was produced, and if permitted to remain long uncut, 
often infect- feme of the other parts of the tree. If the 
branches cut off are large, it will be very proper, after 
having fmnothed the cut part exaffly even with a knife, 
chiffel, or hatchet, to put on a plader of grafting clay, 
which will prevent the wet from (baking into the tree 
at the wounded part. All fuch branches as run acrofs 
each other, and occafion a copfufion in the head of the 
Vql. XV. 
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tree, (hould be cut off; and as there are frequently Pruning* 
young vigorous (hoots on old trees, which i ife from the 
old branches near the trunk, and grow upright into 
the head, thefe (hould be carefully cut out every year* 
led, by being permitted to grow, they fill the tree too 
full of wood. 

As to the pruning of fored-trees, if they be large, it 
is bed not to prune them at all ; yet, if there be an ab- 
folute neceffity, avoid taking off large boughs as much 
as poffible. And, i, If the bough be fmall, cut it 
(mooth, clofe, and Hoping. 2. If the branch be large, 
and tire tree old, cut it off at three or four feet front 
the dem. 3. If the tree grow crooked, cut it off at 
the crook, Hoping upward, and nurfe up one of the mod 
promiling fhoots for a new dem. 4. If the tree grow 
top-heavy, its head mud be lightened, and that by 
thinning the boughs that grow out of the main branches. 

But if you would have them fpring, rub off the buds, 
and (hroud up the fide-fhoots. 5. If the fide-bough dill 
break out, and the top be able to fudain itfelf, give the 
boughs that put forth in fpring a pruning after Midfum- 
ir.er, cutting them clofe. 

PRUNUS, in botany: A genus of the monogynia 
order, belonging to the icofandria clafs of plants ; and 
in the natural method ranking under the 36th order, 

Pomacece. The calyx is quinquefid, inferior ; there are 
five petals; the fruit is a plum, having a kernel with 
prominent futures. There are 15 fpecies, of which fix 
are cultivated in Britain : they are originally natives of 
America and Siberia. 

1. The domedica, or common plum-tree, grows 20 
or 30 feet high, garniffied with oval, fpear-fhaped leaves, 
and with the pedunculi for the mod part Angle, termi¬ 
nated by flowers, fucceeded by plums of many different 
colours, fizes, and (hapes in the varieties. 2. The in- 
fititia, wild-plum, or bullace-tree, grows 12 or 15 feet 
high; the branches fomewhat fpinous ; the leaves oval, 
hairy underneath; and the pedunculi by pairs, termina¬ 
ted by white flowers fucceeded by fmall, round, plum- 
like fruit of different colours in the varieties. 3. The 
fpinofa, black-thorn, or floe tree, grows 10 or 12 feet 
high, very branchy and bufliy quite from bottom, arm¬ 
ed with drong, (harp (pines, fmall, fpear-fhaped, fimooth 
leaves, pedunculi growing fingly, terminated by flowers, 
fucceeded by fmall, round, black cherries in autumn.. 

It grows wild everywhere in hedges and woods ; and 
is very proper for planting field hedges, being of very 
quick and clofe growth. 4. The cerafus, or common 
cherry-tree, grows 20 feet or more in height, garmlhed 
with oval cluders of lanceolate, fm00th leaves, umbellate 
flowers, fucceeded by cluders of red roundifli fruit of 
different (izes and properties in the varieties. Hanbury 
fays, “ were this tree fcarce, and with much difficulty 
propagated, every man, though poffeffed of a Angle tree 
only, would look upon it as a treafure ; fi r befides the 
charming appearance thefe trees have, when befnowee, 
as it were, all over with bloom in the fpring, can any 
tree in the vegetable tribe be conceived more beautiful, 
driking, and grand, than a well-grown and healthy 
cherry-tree, at that period when the fruit is ripe.” 

The many kinds of cherry-trees affoid an almod end- 
lefs variety ; all differing in fume refpeft in their man¬ 
ner of (hooting, leaves, flowers, or fruit: two in parti¬ 
cular demand admiffi. n into the pleafure-garden ; the 
double-blcdomed and the red-flowering. The pleafing 
(how the common cherry-tree makes when in blow is 
4 I known 
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.Pruning, known to all; but that of the doubleblofiomed is much with a large fpreading head, having reddifh (hoots, Pruf» 

1 more enchanting. It bloffoms like the other in May; large nearly heart-fhaped leaves, and clofe-fitting pale- B 

the flowers are produced in large and noble clufters ; red flowers rifmg all along the fides of the young bran- ru ^ ia * - 

for each feparate flower is as double as a rofe, is very ches ; fucceeded by large, roundifh fruit of a yellow and 

large, and placed on long and flender footftalks, fo as reddifh colour in different varieties. The fruit and tire 
to occafion the branches to have an air of eafe and free- kernels of the Prunus S'iberica, when eaten, excite a 
dom. They are of a pure white; and the trees will be continued head-ach : the kernels, infufed in brandy, 
fo profufely covered with them, as to charm the imagi- communicate an agreeable flavour, 
nation. Standards of thefe trees, when viewed at a Culture. All the different varieties of plums have at 
diftance, have been compared to balls of fnow ; and the firft been railed from the (tones, and are afterwards pre- 
nearer we approach, the greater pleafure we receive, ferved by budding and grafting on any plum-flock. 

Thefe trees may be kept as dwarfs, or trained up to The fame method is applicable to cherries; only thefe 
ftandards ; fo that there is no garden or plantation to are grafted to molt advantage upon flocks of the wild 
which they will not be fuitable. By the multiplicity black and red cherry raifedfrom the ftones of the fruit, 
of the petals the organs of generation are deftroyed ; fo The apricot-trees are propagated by budding on any 
that thofe flowers which are really full are never fuc- kind of plum-flocks. 

ceeded by any fruit. PRUSA (anc. geog.), a town fituated at mount: 

The red-flowering cherry-tree differs in no refpefl Olympus in Myfia, built by Pruflas, who waged war 
from the common cherry-tree, only that the flowers are with Crcefus, (Strabo); with Cyrus, (Stephanus); 
of a pale-retj colour, and by many are efteemed on that both cotemporary princes. Now called Burfa or Prufa, 

.account. Befldes the ornament and utility afforded us capital of Bithynia, in Afia Minor. E. Long. 29. 5. 
by the flowers and fruit of the cherry, its timber is a N. Lat. 39. 22. 

further inducement for propagating it; more efpecially PRUSIAS, the name of feveral kings of Bithynia. 
that of the fmall black wilding fort; which may perhaps Prusias, a town of Bithynia, anciently called Cm, 
with propriety be confidered as the genuine fpecies, and from a cognominal river, and giving name to the Sinus 
a native of Britain. Be this as it may, it will grow, Cianus of the Propontis; rebuilt by Pruflas the fon of 
in a foil and fituation it affefls, to be a large timber Zela, after having been deftroyed by Philip the fon of 
tree ; which, if taken in its prime before it become Demetrius : it flood on the Sinus Cianus, at the foot of 
tainted at the heart, will turn out pethaps not lefs than mount Arganthonius. This is the Pruflas who harboured 
a ton of valuable materials, peculiarly adapted to the Annibal after thedefeat of Antiochus.—Ofthisplace was 
purpofes of furniture. The grain is fine, and the colour Afclepiades, furnamed Prujieus, the famous phyfician. 
nearly approaching to that of mahogany, to which va- PRUSSIA, a modern, but defervedly celebrated pj 3te 
luable wood it comes nearer than any other which this kingdom of Europe,, whole monarch, along with Pruffia CCCCX. 
country produces. 5. The avium, or great wild-cherry Proper, pofTeffes alfo the deflorate of Brandenburg, and 
tree, grows 40 or 50 feet high, having oval, fpear-fha- fome other territories of confiderable extent. The di- 
ped leaves, downy underneath, with umbellate feffile ftrift properly called PruJJia is of great extent, and di- 
clufters of white flowers, fucceeded by fmall round fruit vided into the Ducal and Regal Pruffia, the latter be¬ 
ef different properties in the varieties. 6. The padus, longing to the republic of Poland till the late partition 

or common bird-cherry tree, grows 15 or 20 feet high, of the Polifh territories. Both together are of great 

of a fhrub-like growth, with a fpreading head, large, extent; being bounded on the north by the Baltic, on 
oblong, rough, ferrated leaves, having two glands at the the fouth by Poland and the duchy of Mazovia, on the 
back of the bafe like the other, and with fhorter, more weft by Pomerania, and on the eaft by Lithuania and r 

compact clufters of flowers, fucceeded by large red fruit. Samogitia. The name is by fome thought to be deri- Etymology 

This grows wild in hedges in the north parts of Eng- ved from the Borujfi, a tribe of the Sarmatians, who, of the 

land. 7. The Virginiana, or Virginian bird-cherry, migrating from the foot of the Ripbtean mountains, name,, 

grows 30 feet high, dividing into a very branch)’' head, were tempted by the beauty and fertility of the coun¬ 
having a dark purple bark, oval, flightly ferrated, fhining try to fettle there. Others think that the name of 

green leaves, having two glands at the forepart of the this country is properly Porujfta; Pa in the language of 

bafe, and long clufters of white flowers, fucceeded by the natives fignifying near, and PoruJJia fignifying near 
fmall, round, berry-like, black fruit. 8. The Canaden- RuJJia. To the latter etymology we find the king of 
fis, or Canada dwarf bird cherry, grows but four or five Pruffia himfelf affenting in the treatife intitled Memoirs 
feet high, branching horizontally near the ground with of the Houfe of Brandenburg. However, it muft be 
fmooth branches; broad, fpear-fhaped, rough downy owned, that thefe or any other etymologies of the word 
leaves, without glands; and long clufters of white are very uncertain, and we find nothing like it mention- 
flowers, fucceeded by fmall, round, berry-like, black ed by hiftorians before the tenth century. a 

fruit, ripe in autumn. 9. The mahaleb, or perfumed The ancient ftate of Pruffia is almoft entirely un- Extreme- 
cherry, grows 10 or 15 feet high, with fmooth whitifh known. However, the people are faid to have been barbarity- 
branches, fmall,oval, fhininggreenleaves,and corymbous very favage and barbarous ; living upon raw flefh, and °. f tlle an " 
clufters of white flowers, fucceeded by fmall fruit. 10. drinking the blood of horfes at their feafts, according f ient 
The armeniaca, or apricot tree, grows 20 feet high, to Stella, even to intoxication (a). Nay, fo extremely ltants * 

favage 

(a) This author does not mention any particular method by which they communicated an inebriating 
quality to the blood of animals. Poffibly, however, the vital fluid may have a property of this kind, thougk 
unknown in our days where fuch barbarous cuftoms are difufed. Drunkennefs from drinking blood is frequent¬ 
ly ruitv.ioned in Scripture, but whether literally or metaphorically muft be decided by the learned-. 
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favage were this people, that they were even unac¬ 
quainted with themetnod of conltruCting huts, and took 
up their dwelling in caves and cavities of rocks and 
trees, where they protected themfelves and children from 
the inclemencies of the weather. Among fuch u people 
it is vain to expeCt that any transactions would be re¬ 
corded, or indeed that any thing worthy of being re- 
coided would be tranfaffed. We (hall therefore be¬ 
gin our hiftory of Pruffia with the time when the Teu¬ 
tonic knights firft got footing in the country. (See 
Teutonic Knights). 

On the exp if lion of the Chriftians from the Holy 
Land by Saiadin, a f ttlemert was given to the Teu¬ 
tonic knights in Pruffi 1 by Conrade duke of Mazovia, 
the competitor of Boleilatts V. for the crown of Poland. 
Their firft refid ence in this country was Culm ; to which 
territoiy they were confined by the conditions of the do¬ 
nation, excepting what they could conquer from their 
pagan neighbours,all which the emperorgranted to them 
in perpetuity. 

Encouraged by this grant, the knights conquered the 
greateft part of the country which now goes by the 
name of PruJJia ; and, not content with this, became 
very troublefome to Poland, infomuch that the monarchs 
of that kingdom were fometimes obliged to carry on 
dangerous and bloody wars with them j for an account 
of which we refer to the article Poland, n° 61. 67, &c. 

The Teutonic order continued in Pruffia till the year 
1531. Their laft grand-mafter was Albert Marquis of 
Brandenburg, and nephew to Sigifmund I. king of Po¬ 
land. He was preferred to this dignity in hopes that 
his affinity to Sigifmund might procure a reftitution of 
fome of the places which had been taken from the order 
during the former unfuccefsful wars with Poland ; but 
in this the fraternity were difappointed. Albert, how¬ 
ever, was fo far from endeavouring to obtain any favour 
from his uncle by fair means, that he refufed to do ho-' 
mage to him, and immediately began to make prepara¬ 
tions for throwing off his dependence altogether, and 
recovering the whole of Pruffia and Pomerania by 
force of arms. In this he was fo far from fucceeding, 
that, being foiled in every attempt, he was forced to 
refign the dignity of grand-mafter; in recompence for 
which, his uncle bellowed on him that part of Pruffia 
now called Ducal, in quality of a fecular duke. It was 
now the intereft of the houfe of Brandenburg to affift 
in the expulfion of the fraternity ; and accordingly, be¬ 
ing at laft driven out of Pruffia and Pomerania, they 
transferred their chapter to Mariendal in Franconia ; 
but in that and other provinces of the empire where 
they fettled, little more than the name of the order 
once fo famous now remains. 

The other molt confiderable part of his Pruffian ma- 
jefty’s dominions is the electorate of Brandenburg. 
Like other parts of Germany, it was anciently pof- 
feffed by barbarians, of whom no hiftory can be given. 
Thefe were fubdued by Charlemagne, as is related un¬ 
der the arncle France* ; but being on every occafion 
ready to revolt, in 927 Henry the Fowler eftablifhed 
margraves, or governors of the frontiers, to keep the 
barbarians in awe. The firft margrave of Brandenburg 
was Sigefroy, brother-in-law to the abovementioned 
emperor ; under whofe adminiftration the bifhoprics of 
Brandenburg and Havelberg were eftablifhed by Otlio I. 
From this Sigefroy, to the fucceffion of the houfe of 


Hoheiizollern, from whom theprefent eleClor is defen¬ 
ded, there are reckoned eight different families, who '* 
have been margraves of Brandenburg ; namely, the fa¬ 
mily of the Saxons, of Walbeck, Staden, Plenck, An¬ 
halt, Bavaria, Luxemburg, and Mii'nia. The margiaves 
of the four firft races had continual wars with the Van¬ 
dals and other barbarous people; nor could their ravages 
be flopped till the reign of Albert furnamed the Bear , 
the firft prince of the houfe of Anhalt. He was made 
margrave by the emperor Conrad III. and afterwards 
railed to the dignity of elector by Frederic Barbaroffa, 
about the year neo. Some years afterwards the 
king of the Vandals dying without iffue, left the 
Middle Marche by his laft will to the elector, who was 
befides poffeffed of the old March, Upper Saxony, the 
country of Anhalt, and part of Lulace. In 1332 this 
line became extinCt, and the electorate devolved to the 
empire. It was then given by the emperor Louis of 
Bavaria to his fon Louis, who was the firft of the fixth 
race. Louis the Roman fucceeded his brother; and 
as he alfo died without children, he was fucceeded by 
Otho, his third brother, who fold the electorate to the 
emperor • Charles IV. of the houfe of Luxemburg, for 
200,000 florins of gold, Charles IV. gave the Marche 
to his fin Winceflaus, to whom Sigifmund fucceeded. 
This eleClor, being embarraffed in his circumftances, 
fold the New Marche to the knights of the Teutonic 
order. Joffe fucceeded Sigifmund ; but afpiring to the 
empire, fold the electorate to William duke of Mif- 
nia ; who, after he had poffeffed it for one year, fold 
it again to the emperor Sigifmund. In 1417, Fre¬ 
deric VI. burgrave of Nuremberg, received the invefti- 
ture of the country of Brandenburg at the diet of Con- 
ftance from the hands of the emperor Sigifmund ; who, 
two years before, had conferred upon him the dignity 
of elector, and arch-chamb'erlain of the Holy Roman 
empire. 

This prince, the firft of the family of Hohenzol- 
lern, found himfelf poffeffed of the Old and Middle 
Marche, but the dukes of Pomerania had ufurped th» 
Marche Ukraine. Againft them, therefore, the elector 
immediately declared war, and foon recovered the 
province. As the New Marche (till continued in the 
hands of the Teutonic knights, to whom it had beea 
fold as we have already mentioned, the elector, t» 
make up for this, took poffeffion of Saxony, which at 
that time happened to be vacant by the death of Al¬ 
bert the laft elector of the Anhalt line. But the em¬ 
peror, not approving of this ftep, gave the inveftiture 
of Saxony to the duke of Mifnia ; upon which Frede¬ 
ric voluntarily defifted from his acquifitions. This 
eleCtor made a divifion of his poffeffions by will. His 
elded fon was deprived of his right on account of his 
having too clofely applied himfelf to fearch for the 
philofopher’s ftone; fo he left him only Voigtland. 
The electorate was given to his fecond fon Frederic ; 
Albert, furnamed Achilles , had the duchies of Franco¬ 
nia ; and Frederic, furnamed the Fat, had the Old 
Marche ; but by his death it returned to the electorate 
of Brandenburg. 

Frederic I. was fucceeded by his fon, called alfi» 
Frederic, and furnamed Iron-tooth on account of his 
(Length. He might with as great reafon have been 
furnamed the Magnanimous, fince he refufed two 
crowns viz. that of Bohemia, which was offered him 
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Pruflia. by the pope, and the kingdom of Poland to which he 
v ,J “ W as invited by the people; but Frederic declared he 
would not accept of it unlefs Cafimir brother to La- 
dillaus the late king refufed it. Thefe inftances of 
magnanimity had fuch an effeCt on the neighbouring 
people, that the ftates of Lower Lufatia made a vo. 
Iuntary furrender of their country to him. But as Lu¬ 
fatia was a fief of Bohemia, the king of that country 
immediately made war on the elector, in order to re¬ 
cover it. However, he was fo far from being fuccefs- 
ful, that, by a treaty of peace concluded in 1462, he 
was obliged to yield the perpetual fovereignty of Cor- 
bus, Peits, Sommerfield, and fome other places to the 
elector. Frederic then, having redeemed the New 
Marche from the Teutonic order for the fum of 
100,000 florins, and ftill further enlarged his domi¬ 
nions, refigned the fovereignty in 1469 to his brother 
^ Albei t, furnamed Achilles. 

Exploits of Albert was 57 years old when his brother refigned 
Albert fur- the eledtorate to him. Moft of his exploits, for which 
named A- he had the furname of Achilles, had been performed 
clnllci. while he was burgrave of Nuremberg. He declared 
war againft Lewis duke of Bavaria, defeated, and 
took him prifoner. He gained eight battles againft 
the Nurembergers, who had rebelled and contefted 
his rights to the burgraviate. In one of thefe he fought 
fingly againft 16 men, till his people came up to his 
aflhtance. He made himfelf matter of the town of 
Grieffenburg in the fame manner that Alexander the 
Great took the capital of the Oxydracas, by leaping 
from the top of the walls into the town, where he de¬ 
fended himfelf fingly againft the inhabitants till his 
tnen forced the gates and refcued him. The confidence 
which the emperor Frederic III. placed in him, gain¬ 
ed him the direction of almoft the whole empire. He 
commanded the Imperial armies againft Lewis the 
Rich duke of Bavaria; and againft Charles the Bold 
duke of Burgundy, who had laid fiege to Nuis, but 
concluded a peace at the interpofition of Albert. He 
gained the prize at 17 tournaments, and was never dif- 
- mounted. 

Pruffia and All thefe exploits, however, had been performed be- 
TSranden- fore Albert obtained the electorate. From that time 
burg uuit- we meet with no very important tranfaCtions till the 
ed ‘ year 1594, when John Sigifmund of Brandenburg, 

having married Anne the only daughter of Albert 
duke of Pruffla, this united that duchy to the elec¬ 
torate, to which it has continued to be united ever 
fmce ; and obtained pretenfions to the countries of Ju- 
liers, Berg, Cleves, Marck, Ravenftmrg, and Ravenftein, 
, to the fucceffion of which Anne was heirefs. . 

Ur form- Sigifmund died in 1619, and was fucceeded by his 

!,ate reign fon George William; during whofe government the 
. i the elec- electorate fuffered the moft miferable calamities. At 
t. r George t ; me ; t was that the war commenced between the 
'iiam. p rote ft ants ant i Catholics, which lafted 30 years. The 
former, although leagued together, were on the point 
of being utterly deftroyed by the Imperialifts under 
the command of Count Tilly and Wallenftein, when 
Guftavus Adolphus of Sweden turned the fcale in their 
favour, and threatened the Catholic party with utter 
* Ste Swe- deftruftion *. But by his death at the battle of Lut. 
* tu . zen, the fortune of war was once more changed. At 
laft, however, peace was concluded with the empe¬ 
ror ; and, in 1640, the elector died, leaving his do¬ 


minions to his fon Frederic William, furnamed the Pruflia,- 
Great. '■ 

This young prince, though only 20 years of age Reign of 
at the time of his acceffion, applied himfelf with the Frederic 
utmoft diligence to repair the Ioffes and devaftations William 
occafioned by tire dreadful wars which had preceded. t,le Great <* 
He received the inveftiture of Pruflia perfonally from 
the king of Poland, on condition of paying 100,000 
florins annually, and not making truce or peace with 
the enemies of that crown. His envoy likewife recei¬ 
ved the inveftiture of the electorate from the emperor 
Ferdinand III. The elector then thought of recover¬ 
ing his provinces from thofe who had ufurped them. 

He concluded a truce for 20 years with the Swedes, 
who evacuated the greateft part of his eftates. He 
likewife paid 140,000 crowns to the Swedith garri- 
fons, which ftill poffeffed fome of his towns; and he 
concluded a treaty with the Heffians, who deliver¬ 
ed up a part of the duchy of Cleves ; and obtained 
of the Hollanders the evacuation of fome other cities. 

In the mean time, the powers of Europe began to 
be weary of a war which had continued for fuch a 
length of time with fuch unrelenting fury. The cities 
of Ofnaburg and Munfter being chofen as the moft 
proper places for negociation, the conferences were 
opened in the year 1645 > but, by reafon of the mul¬ 
tiplicity of bufmefs, they were not concluded till two 
years after. France, which had efpoufed the interefts 
of Sweden, demanded that Pomerania fhould be ceded 
to that kingdom as an indemnification for the expences 
which the war had coft Guftavus Adolphus and his 
fucceffors. Although the empire and the elector refu¬ 
fed to give up Pomerania, it was at laft agreed to give 
up to the Swedes Hither Pomerania, with the ifles of 
Rugen and Wollin, alfo fome cities; in return for 
which ceffion, the bifhoprics of Halberftadt, Minden, 
and Camin, were fecularized in favour of the elector, 
of which he was put in poffeflion, together with the 
lordfliips of Hochenftein and Richenftein, with the 
reverfion of the archbifhopric of Magdeburg. This was Treaty of 
the treaty of Weftphalia concluded in 1648, and which Weftphali* 
ferves as a bafis to all the poffeffions and rights of the concluded* 
German princes. The elector then concluded a new 
treaty with the Swedes, for the regulation of limits, 
and for the acquittal of fome debts, of which Sweden 
would only pay a fourth ; and next year the deflorate, 
Pomerania, and the duchies of Cleves, were evacuated 
by the Swedes. 

Notwithftanding all thefe treaties, however, the The elet- 
Swedes foon after invaded Pomerania, but were en- tor f»c- 
tirely defeated by die elector near the town of Fehr- ceeds 
bellin. Three thoufand were left dead on the fpot, a P a,nft d* 
among whom were a great number of officers ; and a 
great many were taken prifoners. The eleftor -then 
purified his victory, gained many advantages over the 
Swedes, and deprived them of the cities of Stralfund 
and Gripfwald. On this the Swedes, hoping to 
oblige the elector to evacuate Pomerania, which he 
had almoft totally iubdued, invaded Pruflia, from Li-- 
vonia, with 16,000 men; and advancing into the 
country, they burned the fuburbs of Merael, and took 
the cities of Tilfe and Infterburg. The elector, to 
oppofe the invaders, left Berlin on the 10th of Ja¬ 
nuary 1679, at the head of 9000 men. The Swedes- 
retired at his approach, and were greatly haraffed by 

the 
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Pruflta. the troops on their march. So fuccefsful indeed was 
^ ’ the elector on this occafion, that the Swedes loft al- 

moft one half of their army killed or taken prifoners. 
At laft, having crofted the bay of Frifch-hafF and 
Courland on the ice, he arrived on the 19th of January, 
with his infantry, within three miles of Tilfe, where 
the Swedes had their head-quarters. The fame day, 
his general, Trefenfeldt, defeated two regiments of 
the enemy near Splitter; and the Swedes who were 
in Tilfe abandoned that place, and retired towards 
Courland. They were purfued by General Gortz, 
and entirely defeated with fuch {laughter, that fcarce 
Is obliged 3 00 ° of them returned to Livonia. Yet, notwithftand- 
toconelude * n g all thefe vi<ftories, the ele&or being prefted on 
a treaty of the other fide by the victorious generals of France, 
peace with M. Turenne and the prince of Conde, was obliged to 
them. make peace with the Swedes. The conditions were, 
that the treaty of Weftphalia fliould ferve for a bafts 
to the peace ; that the eledtor fhould, have the proper¬ 
ty of the cuftoms in all the ports of Further Pomera¬ 
nia, with the cities of Camin, Gartz, Grieffenburg, 
and Wildenbruck : on his part, he confented to give up 
to the Swedes all that he had conquered from them, 
and .to give no affiftance to the king of Denmark, up¬ 
on condition that France delivered up to him his pro¬ 
vinces in Weftphalia, and paid him 300,000 ducats, 
as an indemnification for the damages done by the 
French to his ftates. This treaty was ftyled the peace 
of St Germain. 

A Grange With the treaty of St Germain terminated the mi- 
embaffy litary exploits of Frederic William, who paffed the laft 
from the years of his adminiftration in peace. His great quali- 
cham of t ; es ] iac j rendered him refpecled by all Europe, and 
had even been heard of in Tartary. He received an 
embaffy from Murad Geray, cham of the Tartars, 
courting his friendfliip. The barbarian ambaflador 
appeared in fuch tattered clothes as fcarce covered his 
nakedaefs, fo that they were obliged to furnilh him 
with other clothes before he could appear at court. 
His interpreter had a wooden nofe and no ears. In 
1684, Frederic received into his dominions great num¬ 
bers of Proteftants who fled out of France from the 
perfecutions of Louis XIV. after he had revoked the 
edifl of Nantz. Twenty thoufand of them are faid 
to have fettled at this time in the electorate, where 
they introduced new arts and manufactures, that were 
of the utmoft benefit to the country. By this, how¬ 
ever, he difobliged Louis XIV. for which reafon he 
concluded an alliance with the emperor 5 and having 
furnifhed him with 8000 troops againft the Turks in 
Hungary, the emperor yielded to him the circle of 
Schwibus in Silefia, as an equivalent for all his rights 
j 4 in that province. 

Frederic In 1688, the eleCfor Frederic William died, and 
HI, obtains W as fucceeded by his fon Frederic III. This prince 
kin of ° f was remarkably fond of fliow and ceremony, which, 
Pruflia during the courfe of his government, involved him in 
much expence. The regal dignity feemed to be the 
greateft objeCt of his ambition. To obtain this, he 
joined with the emperor in the alliance againft France, 
in which he was engaged by William III. king of Bri¬ 
tain. He alfo yielded up the circle of Schwibus, 
which had been given to his predeceffor ; and, in 170Q, 
obtained from the emperor that dignity which he had 
fo earneftly defired. The terms on which it was oh- 
4 


tained were, 1. That Frederick fhould never feparate Pruflk. 

from the empire thofe provinces of his dominions '-*-* 

which depended on it. 2. That he fhould not, in the 
emperor’s prefence, demand any other marks of ho¬ 
nour than thofe which he had hitherto enjoyed. 

3. That his Imperial majefty, when he wrote to him, 
fhould only give him the title of Royal Dihclion. 

4. That neverthelefs the minifters which he had at 
Vienna fhould be treated like thofe of other crowned 
heads. 5. That the eledtor fhould maintain 6000 men 
in Italy at his own expence, in cafe the emperor fhould 
be obliged to make war on account of the fucceflion 
of the houfe of Bourbon to the crown of Spain. 6. 

That thofe troops fhould continue there as long as the 
war lafted. 

Thus was the kingdom of Pruffia eftablifhed through 
the friendfhip of the emperor, with whom Frederic I. 
fo called as being the firft king of Pruflia, continued all 
his life in ftridt alliance. Indeed he was a pacific 
prince and though contemptible in his perfon, and 
incapable of atchieving great things, had this merit, 
that he always preferved his dominions in peace, and 
thus confulted the true intereft of his fubjedts much 
more than thofe monarchs who have dazzled the eyes 
of the world by their military exploits. He was indeed 
vain, and fond of fhow, as we have already obferved ; 
but had a good heart, and is faid never to have vio¬ 
lated his conjugal vow; though it does not appear that 
he was greatly beloved by his royal conforts (of whom 
he had three) on that or any other account. T j 

Frederic I. died in the beginning of 1713, and was Frederic II, 
fucceeded by Frederic William. He was in almoft of Fruffia 
every thing the reverfe of his father. His difpofitions a 
were altogether martial ; fo that he applied himfelf en- P nnce ’ 
tirely to the augmentation of his army, and perfecting 
them in their exercife, by which means they became the 
moft expert foldiers in Europe. His foible was an am¬ 
bition of having his army compofed of men above the 
ordinary fize ; but as thefe could not be procured, he 
compofed a regiment of die talleft men he could find ; 
and as his officers made no fcrupie of picking up fuch 
men wherever they could find them for his majefty’s 
ufe, the neghbouring ftates were frequently offended, 
and a war was often likely to enfue even from this ridi¬ 
culous caufe. However, his Prufiian majefty was ne¬ 
ver engaged in any martial enterprife of confequence 1 
but having put his army on the moft refpedtable foot¬ 
ing of any in the world, and filled his coffers, for he 
was of a very faving difpofition, he put it in the power 
of his fon to perform thofe exploits which have been 
matter of aftonifhment to all Europe. I(5 

It was in this king's reign that Pruffia firft per- Enmity be- 
ceivedher natural enemy and rival to be the houfe of tween 
Auftria, and not France as had been formerly fuppo- l’ rufri t a an & 
fed. Hence frequent bxkerings took place between Al, h ria » 
thefe two powers, for which the perfecution of the 
Proteftants by fome of the catholic ftates of the em¬ 
pire afforded a pretence; and though a war never ac¬ 
tually took place, yet it was eafy to fee that both 
were mortal enemies to each other. But when Frede¬ 
ric William died in 1740, this enmity broke out in full 
force. The emprefs queen was then left in a very dif- 
agreeable fituation, as has been obferved under the ar- j7 r€l i* r f c 
tide Britain, n°4io, &c. Of this Frederic II. took the feizes si- * 
advantage to do himftif juftice,as,he find, with regard leik. 

to* 
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Pruilia, to Silefia, of which his anceftors had been unjuftly de- 
?—prived. This province he feized at that time : but it 
coil him dear; for the emprefs, having at Lift overcome 
all difficulties, formed againd him the moll terrible com¬ 
bination that ever was known in Europe. 

The treaty was hardly concluded with the king of 
Pruffia, by which flie reluftantly yielded up the pro¬ 
vince of Silefia, and with it a clear revenue of 

L. 800,000 a-year, before flie entered into another 
with the court of Peterfburg, which was concluded 

Combina- May 22. 1746. This treaty, as far as it was made 
tion againft public, was only of a defenlive nature; but fix fe- 
him. cret anc j feparate articles were added to it. By one 
of thefe it was provided, that in cafe his Pruffian 
majeily lhould attack the emprels-queen, or the em¬ 
prefs of Ruffia, or even the republic of Poland, it 
lhould be confidered as a breach of the treaty of Dref- 
den, by which Silefia was given up. It was alfo fti- 
pulated, that, notwithftanding that treaty (which in¬ 
deed had been dictated by the king of Pruffia himfelf), 
the right of the emprefs-queen to Silefia Hill conti¬ 
nued, and for the recovery of that province the con¬ 
tracting powers lhould mutually furnilh an army of 
6o,oco men. To this treaty, called the treaty of Pe- 
terjburg, the king of Poland was invited to accede; 
but he, being in a manner in the power of the king 
of Pruffia, did not think proper to iign it: however, 
he verbally acceded to it in fuch a manner, that the 
other parties were fully convinced ol his defign to co¬ 
operate with all their meafures; and in confideration 
of this intention, it was agreed that he lhould have 
a lhare in the partition of the king of Pruffia’s do¬ 
minions, in cafe of a fuccefsful event of their enter- 
prifes. 

In confequence of thefe machinations, every art was 
ufed to render the king of Pruffia perfonally odious to 
the emprefs of Ruffia; the queen of Hungary made 
vaft preparations in Bohemia and Moravia; and the 
king of Poland, under pretence of a military amufement, 
drew together 16,000 men, with whom he occupied 
a flrong pod at Pirna. The queen of Hungary, Hill 
further to ftrengthen herfelf, concluded a treaty with 
the court of Fiance at Verfailles, dated May 1. 1756. 
But in the mean time, the king of Pruffia having un- 
derftood by his emiffaries what was going forward, re- 
folved to be beforehand with his enemies, and at lead 
to keep the war out of his own country ; and therefore 
He invades entered Saxony with a confiderable army. At fird he 
Saxony. affeified only to demand a free paffage for his troops, 
and an obiervance of the neutrality proleffed by the 
king of Poland ; but, having good reafons to doubt 
this neutrality, he demanded, as a preliminary, that 
thefe Saxon troops lhould immediately quit the drong 
pod they occupied, and difperfe themfelves. This de¬ 
mand was refufed; on which his Pruffian majedy 
blockaded the Saxon camp at Pirna, relblving to re¬ 
duce it by famine, fince its drong fituation rendered an 
attack very dangerous. At that time there were in Bo¬ 
hemia two Saxon armies, one under the command of 

M. Brown, and the other under M. Picolomini. To 
keep thefe in awe, tire king had fent M. Schwerin 
with an army into Bohemia from the country of 
Glatz, and M. Keith had penetrated into the fame 
kingdom on the fide ofMifnia. But dill the king of 
Prulia did not entirely confide in thefe difpodtions; 


and therefore fearing lead M. Brown might afford fome Fruffi*, 
affidance to the Saxons, he joined his forces under 
Keith, and on December 1. attacked and defeated the u ] ce# 
Aullrian general, fo that the latter found it impoffible i6,cooSat- 
to relieve the Saxons, who, after a vain attempt to re- ons prifim- 
tire from their pod, were all taken prifoners. The tr3> 
king of Poland quitted his dominions, in Germany, 
and the Pruffians took up their winter-quarters in 
Saxony. Here they feized on the revenues, levied ex¬ 
orbitant contributions, and obliged the country to fur- 
nilh them with recruits. The king of Piuffia at this 
time made himfelf mader of the archives ol Drefden, 
by which means he procured the originals of thole 
pieces abovementioned, which, when pi oJuced to the 
world, gave a full proof of the combination that had 
been formed againd him, and confequemly judified 
the meafures he had taken for his own defence. 2I 

No fooner had the king entered Saxony, in the man- He ispro- 
ner already related, than a procefs was commenced fecuteri ia 
againd him in the emperor’s Aulic council, a d before tlu ’ A “*‘ c 
the diet of the empire, where he was foon condemned 
for contumacy, and put to the ban of the empire.— the ban of 
The various circles of the empire were ordered to fur- the empire, 
nifh their contingents of men and mt ney to put this, 
fentence in execution; but thefe came in fo Hi wly, 
that, had it not been for the affidance of the French 
under the prince de Soubife, the army would pro-, 22 
bably have never been in a condition to ad. The Prodigious 
Audrians, in the mean time, made great preparations, prepara, 
and raifed 100,000 men in Bohemia, whom they c^m- tions a- 
mitted to the care of prince Charles of Lorrain, affided B al “ a hlM * 
by M. Brown, The Czarina fent a body of 60,000 
men under M. Apraxin, to invade the Ducal Pruffia; 
whild a drong fleet was equipped in the Baltic, in 
order to co-operare with that army. The king of 
Sweden alfo acceded to the confederacy, in hopes of 
recovering the poffeffions in Pomerania which his an-, 
cedors had enjoyed ; and the duke of Mecklenburg 
took the fame party, promifing to join the Swedilk 
army with 6000 men as foon as it lhould be ne- 
cdl’ary. On the king of Pruffia’s fide appeared no¬ 
body excepting an army of between 30,000 and 40,000 
Hanoverians commanded by the duke of Cumber¬ 
land ; and thefe were outnumbered and forced to yield 
to a fuperior army of French commanded by M. 

D’Etrees. 

In the mean time, his Pruffian raajedy, finding He invade 
that he mud depend for affidance folely on his own Bohemia, 
abilities, refolved to make the bed ufe of his time. a " d total ' y 
Accordingly, in the fpring 1757, his armies poured in- AuftrTan * 
to Bohemia from two different quarters, while the aMny . 
king himfelf prepared to enter it from a third. M. 

Schwerin entered from Silefia; the prince of Bevern 
from Fufatia, where he defeated an army of 28,000 
Audrians that oppofed his pallage. As the intentions 
of the king himielf were notr known, the Audrians de¬ 
tached a body of 20,000 men from their main army to 
obferve his motions, "lhis was no fooner done than 
the king cut off all communication betiveen the detach¬ 
ment and the main body; and having joined his two 
generals with incredible celerity', he engaged the Au¬ 
drians near Prague, totally defeated them, took their 
camp, military ched, and cannon; but lod the brave 
general Schwerin, who was killed at the age of 82, 
with a colonel’s dandard in his hand. On the Audrian 

fide 
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fide, M. Brown was wounded, and died In a fhort Breflau. 
time, though it is fuppofed more from the chagrin he 
fuffered, than from the dangerous nature of the wound 
itfelf. 

About 40,000 of the Auftrian army took refuge in 
Prague, while the reft fled different ways. The city 
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was inftantly invefted by the king, and all fuccours were 
cut off. The great number of troops which it contain¬ 
ed rendered an attack unadvifable, but feemed to render 
the reduction of it by famine inevitable ; however, the 
king, to accomplifh his purpofe the more fpeedily, pre¬ 
pared to bombard the town. On the 29th of May, 
after a moll dreadful ftorm of thunder and lightning, 
four batteries began to play on the city. From thefe 
were thrown, every 24 hours, 288 bombs, befides a vaft 
number of red-hot balls, fo that it was foon on fire in 
every quarter. The g.irrifjn made a vigorous defence, 
and one well-condudted fally ; but had the misfortune 
to be repulfed with great lofs. Themagiftrates, burgh¬ 
ers, and clergy, feeing their city on the point of being 
reduced to an heap of rubbifli, fupplicated the command¬ 
er in the moft earneft manner to capitulate ; but he was 
deaf to their intreaties, and drove 12,000 of the moft 
ufelefs mouths out of town, who were quickly driven 
in again by the Pruflians. 

Thus the affairs of the emprefs-queen feemed ver¬ 
ging to deftrudtion, when Leopold count Daun took 
upon him the command of the remains of M. Brown’s 
army. This general had arrived within a few miles of 
Prague the day after the great battle. He immedi¬ 
ately collefted the fcattered fugitives with the greateft 
diligence, and retired with them to a ftrong poll in 
the neighbourhood, from whence he gave the troops 
in Prague hopes of a fpeedy relief. It was now the 
king of Pruffia’s bufinefs, either to have attempted to 
make himfelf mailer of the city by one defperate effort, 
or entirely to have abandoned the enterprife, and 
driven count Daun from his poll before his troops had 
recovered from the terror of their late defeat; but, by 
attempting to do both, he rendered himfelf incapable 
of doing either. Though the army of count Daun 
already amounted to 60,000 men, and though they 
were ftrongly entrenched, and defended by a vaft train 
of artillery, his majefty thought proper to fend no 
more than 32,000 men. This body made the ardu- 


Then they made a turn backwards, and he- Pruffia. 
fieged Schweidnitz. Another body entered Lulatia, * ' 
and made themfelves matters of Zittau. An army of 
22,000 Swedes entered Pruffian Pomerania, took the 
towns of Anclam and Demmein, and laid the whole 
country under contribution. The French, too, being 
freed from all reftraint by the capitulation of the duke 
of Cumberland at Clofter Seven §, made their way in- § See Bri- 
to Halbertftadt and the Old Marche of Brandenburg, tain, n® 
firft exatting contributions, and then plundering the 44t * 
towns. The army of the empire, being reinforced by 
that of the prince de Soubife, after many delays, was 
on full march to enter Saxony, which left the Au- 
ftrians at liberty to exert the greateft part of their 
force in the reduftion of Silefia. General Haddlck UefUn laid 
penetrated through Lufatia, paffed by the Pruffian ar- under con- 
mies, and fuddenly appeared before the gates of Ber- tributioiu 
lin, which city he laid under contribution. He re¬ 
tired on the approach of a body of Pruflians ; yet he 
Hill found means to keep fuch a poll as interrupted the 
king’s communication with Silefia. The deftrudtion 
of the king of Pruffia therefore now feemed inevitable. 

Every exertion which he had made, though brave 
and well-condu<fted, had been unfuccefsful. His general 
Lehwald, who oppofed the Ruffians, had orders to 3? 
attack them at all events. He obeyed his orders; Lehwald a 
and with 30,000 men attacked 60,000 of the enemy Vruffian 
ftrongly entrenched at a place called Nerkitten. The general de. 
Pruflians behaved with the greateft valour ; but after 
having killed five times more of the enemy than they fianSt 
themfelves loft, they were obliged to retire, though 
more formidable after their defeat than the Ruffians 
after their vidtory. The king, in the mean time, ex¬ 
erted himfelf on every fide, and his enemies fled every¬ 
where before him; but whilft he purfued one body,, 
another gained upon him in fome other part, and the 
winter came on fall, while his ftrength decayed, and 
that of his adverfaries feemed to increafe on every 
quarter. 

The Pruffian monarch, however, though diftreffed, 
did not abandon himfelf to defpair, or lofe that won¬ 
derful prefence of mind which has fo eminently diftin- 
guifhed him in all his military enterprifes. He indu- 
ftriouily delayed a deciflve adtion till the approach of 3Q 
winter; but at laft, after various movements, on No- The king 


ous attempt on the 18th of June; but though they did vembery. 1757, he met at Rofbach with the united gains a 
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all that human courage and condudl could do, and 
though the king himfelf at laft charged at the head of 
his cavalry, the Pruflians were driven out 0! the field 
with great lofs. This engagement was named the battle 
of Culin. 

The firft confequence of the battle of Colin was, 
that the king of Pruffia was obliged to raife the fiege 
of Prague; foon after which, he was obliged to quit 
Bohemia, and take refuge in Saxony. The Auftrians 
haraffed him as much as poffible ; biit, notwithftand- 
ing their great fuperiority, their armies were not in a 
condition to make any decifive attempt upon him, as 
the frontiers of Saxony abounded with fituations eafily 
defended. In the mean time, the Ruffians, who had 
hitherto been very dilatory in their motions, began to 
exert themfelves, and enter Ducal Pruffia, under M. 
Apiaxin and Fermor, where they committed innu¬ 
merable cruelties and' exceffes. A large body of 
Auftrians entered Silefia, and penetrated as far 


army of his enemies commanded by the prince of Saxe great vic- 
Hiiburghaufen and the prince de Soubife. The allied at . 

0 , ^ r , , n r Rolbacbta 

army amounted to 50,000 men complete ; but moft of 
the troops of the Circles were new-raifed, and many 
of them not well affedled to the caufe. The Prul- 
fians did not exceed 25,000 men ; but they were fu- 
perior to any troops in the world, and were infpired,. 
by the prefence of their king, with the moft enthnfi- 
aftic valour. The Auftrians were defeated with the 
lofs of 3000 killed, eight generals, 250 officers of dif¬ 
ferent rank:, and 6000 private foldiers, taken prifoners, 
while night alone prevented the total deftruftion of the 
army. 

By this battle the king was fet free on one fide j 
but this only gave him an opportunity of renewing 
his labours on another. The Auftrians had a great 
force, and now began to make a proportionable pro- 
grefs in Silefia. After a fiege of 16 days, they had re- 


s duced the ftrong fortrefs of Schweidnitz, and obliged 
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the Pruffian garrifon of 4000 men to furrender pri- 
foners of war. Hearing then of the victory at Rof- 
bach, and that the king of Pruffia was in full march 
to relieve Silefia, they refolved to attack the Prince 
of Bevern in his ftrong camp under the walls of Bref- 
lau. They attacked the Prince’s army on November 
22d; but their attack was fuftained with the greateft 
refolution. The daughter of the Auftrians was pro¬ 
digious. A great part of tire enemy had retired from 
the field of battle, and the reft were preparing to retire, 
when all at once the Pruffian generals took the fame re¬ 
folution. Their army had fuffered much in the engage¬ 
ment, and they became apprehenfive of a total defeat 
in cafe their entrenchments fhould be forced in any 
part; for which reafon they quitted their ftrong poft, 
and retired behind the Oder. Two days after, the 
prince of Bevern, going to reconnoitre without efcort, 
attended only by a groom, was taken prifoner by an 
advanced party of Croats, a fmall body of whom had 
crofted the Oder. 

On this the town of Breflau immediately furrendered; 
where, as well as at Schweidnitz, the Auftrians found 
great quantities of provifions, ammunition, and money. 
All Silefia was on the point of falling into their hands, 
and the Pruflian affairs were going into the utmoft di- 
ftraftion, when the king himfelf by a moft rapid march 
paffed through Thuringia; Mifnia, and Lufatia, in 
fpite of the utmoft efforts of the generals Haddick and 
Marital, who were placed there to oppofe him ; and, 
entering Silefia on the 2d of December, joined the 
prince of Bevern’s corps, who repaffed the Oder to 
meet him. The garrifon of Schweidnitz, who, as we 
have already obferved, had been made prifoners of war, 
alfo joined the king’s army unexpectedly; and their 
prefence contributed not a little, notwithftanding the 
fmallnefs of their number, to raife the fpirits of the 
whole army. They had fubmitted to the capitulation 
with the greateft reluftance; but as the Auftrians 
were conducing them to prifon, they happened'to re¬ 
ceive intelligence of the victory at Rofbach : on which 
they immediately rofe on the efcort that conducted 
them, and entirely difperfed it; and afterwards march¬ 
ing in fuch a direftion as they thought might moft 
readily lead them to their king, they accidentally fell 
in with his army. 

His Pruflian majefty now approached Breflau; on 
which the Auftrians, confiding in their fuperiority, 
(for they exceeded 70,000, while the Prulfians fcarce 
amounted to 36,000), abandoned their ftreng camp, 
the Time -which the prince of Bevern had formerly oc¬ 
cupied, and advanced to give him battle. The king 
did not intend by any means to difappoint them, but 
advanced on his part with the greateft celerity. The 
two armies met on December 5th, near the village of 
Reuthen. Count Daun made the beft difpofitions pof- 
fible. The ground occupied by his army wa6 a plain, 
with fmall eminences in fome parts. Thefe eminences 
they furrounded with artillery; and as the ground was 
alfo interfperfed with thickets, they fought to turn 
thefe likewife to their advantage. On tlreir right and 
left were hills, on which they planted batteries of can¬ 
non. The ground in their front was interfered by 
many caufeways ; and to make the whole more imprac¬ 
ticable, the Auftrians had felled a great number of 
trees, and fcattered them in the way. It was almoft 


impoflible at the beginning of the engagement for the 
Pruflian cavalry to aft, on account of thefe impedi¬ 
ments ; but, by a judicious difpofition made by tire king 
himfelf, all difficulties were overcome. His majefty had 
placed four battalions behind the cavalry of his right 
wing; forefeeing that General Nadafti, who was pla¬ 
ced on the enemy’s left with a corps de referve, defign- 
ed to attack him in flank. It happened as he had fore- 
feen : that general’s cavalry attacked the Pruffian right 
wing with great fury ; but he was received with fuch a 
fevere fire from the four battalions, that he was obli¬ 
ged to retire in diforder. The king’s flank then, well 
covered and fupported, was enabled to aft with fuch 
order and vigour as repulfed the enemy. The Auftrian 
artillery was alfo filenced by that of the Pruffians; 
however, the Auftrians continued to made a gallant re¬ 
finance during the whole battle. After having been 
once thrown into diforder, they rallied all their forces 
about Leuthen, which was defended on every fide by 
entrenchments and redoubts. The Pruffians attacked 
them with the utmoft impetuofity, and at laft became 
mafters of the poft; on which the enemy fled on all 
fides, and a total rout enfued. In this battle the Au¬ 
ftrians loft 6000 killed on the fpot, 15,000 taken pri¬ 
foners, and upwards of 200 pieces of cannon. 

The confequences of this viftory were very great. 
Breflau was immediately invefted, and furrendered on 
December 29th; the garrifon, amounting to 13,000 
men, were made prifoners of war. The blockade of 
Schweidnitz was formed as clofely as the feafon of the 
year would permit; while detached Pruffian parties 
over-ran the whole country of Silefia, and reduced every 
place of lefs importance. The Ruffians, who had ra¬ 
vaged and deftroyed the country in fuch a manner that 
they could not fubfift in it, thought proper to retire 
out of the Pruffian dominions altogether. Thus Ge¬ 
neral Lehwald was left at liberty to aft againft the 
Swedes; and them he quickly drove out of Pruffian 
Pomerania, the whole of which country he not only 
recovered, but alfo fome part of Swedifh Pomerania. 
Thus the duchy of Meclenburg being left quite ex- 
pofed, the king took ample vengeance on it by exaft- 
ing the moft fevere contributions of men and money. 
To complete this monarch’s good fortune alfo, the 
French, who had retired after the battle of Rofbach, 
were now oppofed by the Hanoverians under Prince 
Ferdinand, who kept them fo well employed, that, du¬ 
ring the reft of the war, the king of Pruffia had no more 
trouble from them. See Britain, n u 442. 

The beginning of the year 1758 was favourable to 
the arms of his Pruffian majefty. On the 3d of April 
he commenced his operations againft Schweidnitz, and 
pufted the fiege fo vigoroufly, that the place furren¬ 
dered in 13 days. Pie then difpofed his forces in 
fuch a manner as might beft guard his dominions 
againft his numerous enemies. For this purpofe count 
Dchna commanded a body of troops rn the fide ol Po¬ 
merania ; another confiderable body was polled be¬ 
tween Wohlau and Glogau, in order to cover Silefia 
from the Ruffians, in cafe they fhould make their in¬ 
road that way. An army, in a little time after, was 
formed in Saxony, commanded by the king’s brother 
Prince Henry. This army confided of 3c battalions 
and 45 fquadrons, and was defigned to make head 
againft the army of the empire ; which, by great ef¬ 
forts 
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forts rrnJe during the winter, and the junction of a 
large body of Auflrians, was again in a condition to 
aft. Between all thefe armies a ready communication 
was kept up by a proper choice of pofts. After the 
reduftion of Schweidnitz, the king having made a lhow 
cf invading Bohemia, fuddenly burflt into Moravia, 
where in a fhort time he made himfelf mafter of the 
whole country, and on die 27th of May laid fiege to 
Olmutz the capital. Of this M. Daun was no fooner 
informed, than he took his route to Moravia through 
Bohemia: and, though he was not in a condit'on to 
rift; a battle, nor indeed would have done fo unlefs he 
had had a very confiderable advantage ; yet, by placing 
himfelf in a flrong fituation where he could not be at¬ 
tacked, by hnrailing the king’s troops and cutting off 
their convoys, he at laft obliged him to abandon the en- 
terprife. The king, however, who frequently owed a 
good part of his fuccefs to the impenetrable fecrecy 
with which he covered all his defigns, gave not the 
leaf! hint of his intention to raife the fiege of Olmutz. 
On the contrary, the very day before the fiege was 
raffed, the firing continued as brifk as ever; but in the 
night (July 1.) the whole army took the road to Bo¬ 
hemia in two columns, and gained an entire march up¬ 
on the Auflrians. Thus, notwithflanding the utmofl 
efforts of his enemies, the Pruffian army reached Bo¬ 
hemia with very little moleftation. Here he feized 


have been expected ; but the Buffi.vis kept their grind 1 ’ruf/u. 
with aftonifliing refolution, n.\v regiments ftill prefling v ' 
forward to fupply the places of thofe that fell. When 
tire firft line had hreJ away all their charges, they mill¬ 
ed foru-ard on the Pruflians with their bayonets; and 
all at once thefe brave troops, though encouraged by 
the prefence of their king, gave way and lied beicrc an 
enemy already half defeated. The Ruffian generals 
ought now to have attacked with their cavalry the dis¬ 
ordered infantry of their enemies, which would have 
completed the defeat, and in all probability given the 
finifhing Broke to the king of Pruffia’s affairs. This 
opportunity, however, they loft: but the king was not 
fo negligent; for, by a very rapid and mafterly mo¬ 
tion, he brought all the cavalry of his right wing to 
the centre, and falling on the Ruffian foot uncovered 
by their horfe, and even difordered by their own fuc¬ 
cefs, theypufhed them back with moll miferable {laugh¬ 
ter, at the fame time that the repulfed battalions of in- 
frantry, returning to the charge, and exafperated sit 
their late difgruce, rendered tire viftory no longer 
doubtful. The Ruffians were now thrown into the 
moil dreadful confufion. The wind blew the dull and 
fmoke into their faces, fo that they could not diflinguifh 
friends from foes ; they fired on each other, plundered 
their own baggage which flood between the lines, and 
intoxicated themlelves with brandy : the ranks fell in 


upon a large magazine at Lieutomiffel ; defeated fome 
corps of Auflrians who had attempted to interrupt his 
progrefs; and arrived at Konigfgratz, of which he took 
poffeffion, after driving from it 7000 Auflrians who 
were entrenched there. This city and feveral other 
diflridls he laid under contribution : but foon after en¬ 
tered Silefia, and marched with the utmofl rapidity to 
encounter the Ruffians, who had at that time united 
their forces under generals Brown and Fermor, entered 
the New Marche of Brandenburg, and laid fiege to 

4 0 Cuflrin. 

The Ruf- The king arrived at this city at a very critical period, 
fans be- fptjg Ruffians had laid fiege to it on the 15th of Au- 
fafn t * anc ^ though they were not well fkilled in rnana- 

ging artillery, yet, by furious and unremitting dis¬ 
charges at random, they threw in fuch a number of 
bombs and red-hot balls, that the town was foon on 
fire in every quarter. Some of the wretched inha- 
tants were'burned ; others buried in the ruins of their 
houfes, or killed by the balls'which fell like hail in the 
ftreets; while many of the furvivors abandoned their 
habitations, and fled out of the town on that fide where 
it was not invefled. The governor did every thing for 
the defence of the place ; but as the walls were built 
after the old manner, it was impoffible that the town 
could have made a defence for any length of time, 
efpecially as the principal magazine of the befieged 
had been blown up. The avenger of all thefe injuries, 
however, was now at hand. The king came in fight 
of the Ruffians on the 25th of Augufl, after a march 
of 56 days, and beheld the country everywhere defo- 
lated, and the villages in flames by the depredations 
of his cruel enemy, who had laifed the fiege at his ap- 

41 pioach, and retired towards a neighbouring village na- 
But are de- mecl Zorndorfj'. At nine o’clock in the morning, a mod 
fcated at terrible fire of cannon and mortars poured deflruftion on 
x-orndeff. t } le r igfit wing of the Ruffian army for two hours with¬ 
out intermiffion. The fkughter was fuch as might 

Vol.XV. 


upon one another ; and, being thus crammed together 
into a narrow fpace, the fire of the Pruffianshad a full 
and dreadful effeft, while their enemies kept up only a 
fcattered and ineffe&ual fire, generally quite over their 
heads. Yet even in this difmal fituation the Ruffians 
did not fly; but differed themfelves to be flaughtered 
tillfeven at night, when their generals having caufed 
an attack to be made on the Pruffian right wing, the 
attention of the enemy was drawn to that quarter, and 
they had time to retire a little from the field of battle 
to recover their order. 

In this engagement, which was called the battle of 
Zorndorff, the Ruffians loft 21,529 men, while that of 
the Pruffians did not exceed 2000. A vaft train of ar¬ 
tillery was taken, together with the military cheft, and 
many officers of high rank. The confequence was, that 
the Ruffian army retreated as far as Landfperg on the 
frontiers of Poland, and the king was left at liberty to 
march with his ufual expedition to the relief of prince 
Henry of Saxony. 42 

The Prince was at this time forely preffed by M. Operations 
Daun. As foon as the king had left Bohemia in the ,,f 
manner already related, M. Daun, confidcring that it 
would have been to no purpofeto follow him, lefolved 
to turn his arms towards Saxony. Towards that coun¬ 
try, therefore, he took his route through Lufatia, by 
Zittau, Gorlitz, and Bautzen. On the 3d of Septem¬ 
ber he invefled the ftrong fortrefs of Sonneftein; which 
unaccountably furrendered, after a fingle day’s refin¬ 
ance, to one of his generals named Macguire. He then 
began to favour the operations of General Laudohn, 
who had advanced through the Lower Lufatia to the 
confines of Brandenburg; and, by drawing the attention 
of the Pruffian forces whicli were left in Silefia to 
the northward of that duchy, he facilitated the pro¬ 
grefs of the generals Harfch and De Ville in the foutii- 
ern parts. He then propofed that prince Henry fhould 
be attacked by the army of the empire, while that of 
4 K the 
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the Andrians (hclild pafs the Elbe, and, falling at the 
" ” hi me time 011 the Pruffians, fecond the attack of the 

4,5 Imperialitls, and cut off the retreat of their enemies 

Rendered ff em Drefden. The fudden appearance of the king of 
abortive by Pnjffia, however, put an end to this plan ; general Lau- 
1 ’rttfGa ° dohn abandoned, all his conqueffs in lower Eufatia, and 
’ retired towards M, Daun, while that general himfelf 
retired from the neighbourhood of Drefden as far as 
Zittau. The army of the empire only kept its ground ; 
poffefung itfelf of the ftrong poft at Pirna, formerly 
mentioned, but did not undertake any thing. As for 
the Swedes, who had diredted their motions by thofe 
of the Ruffians, they no fooner heard of the vidory of 
Zorndorff, than they retreated with much more expedi¬ 
tion than they had advanced. 

Thus the king ofPruffia’s affairs feemed to be pret¬ 
ty well retrieved, when by one fatal piece of negligence 
he was brought to the verge of ruin. M. Daun had 
poffeffed himfelf of an advantageous camp at Stolphen, 
by which he preferved a communication with the army 
of the empire. On the other hand, the king of Pruffia, 
having taken poffeffion of an important poft at Baut¬ 
zen, extended his right wing to the village of Hoch- 
kirchen, by which he preferved a communication with 
his brother Prince Henry, proteded Brandenburg, and 
was better fituated than he could be anywhere elfe for 
throwing fuccours into Sileffa. The two armies kept a 
watchful eye on the motions of each other ; and as the 
principal aim of M. Daun was to cut off the king’s 
communication with Sileffa, and of the king to cut off 
M. Daun’s communication with Bohemia, a battle feem¬ 
ed inevitable, though great danger feemed to await that 
44 party who fhould begin the attack. 

Who is fur- In this critical pofture of affairs, the Auftrian gene- 
Fifcd amt Ta \ f orm ed a defign of attacking the Pruflian camp in 
H^ir* 31 n 'gh £ - In what manner he came to furprife fuch 
dun' >r * il vigilant enemy, has never been accounted for ; but 
that fuch a furprife was adtually accomplithed on the 
iqth of Gdober, is certain. In the dead of the pre¬ 
ceding night, the Auftrian army began to march in 
three columns towards the camp of the king of Pruffia: 
and though the night was exceedingly dark, and they 
had a confiderable way to go, they all arrived at the 
fame time, in fafety, without being difeovered, and 
without the leaft confufion; and at five in the morn- 
ino- began a regular and well conduced attack. The 
Pruffians were in a moment thrown into confufion ; 
Marlhal Keith, one of their bed-generals, received two 
mufket-balls, and fell dead on the fpot. Prince Francis 
of Brunfwick had his head (hot off by a cannon-ball as 
lie was mounting his horfe; and every thing feemed to 
announce the total deftrudion of the army. Still, how¬ 
ever, the king preferved his wonderful pretence of mind, 
which indeed he never appears to have loft oa any oc- 
gafion. Pie ordered fome detachments from his left to 
' lupport his right wing ; but the moment that thefe or¬ 
ders were received, the left itfelf was furioufly attack¬ 
ed. General Ketzow, who commanded in that quar¬ 
ter, repuUed the Auftrians with difficulty, and was not 
able to afford any confiderable affiftance to the right; 
which alone was obliged to fuffain the weight of the 
grand attack. The Auftrians, in the beginning of the 
engagement, had driven the Pruffians out of the vil¬ 
lage of Hochkirchen ; and as the fate of the day'de¬ 
pended on. the poffeffion of that poft a the hotteft dis¬ 


pute was there. The Pruffians made three bloody and Pruffia. 
unfuccefsful attacks on the village ; on the fourth they - 

carried it; but the Auftrians continually pouring in frelh 
troops, at laft drove them out with prodigious (laughter 
oa all fides. The king then ordered a retreat, which 
was conducted in good order, without beii g purfued ; 
however, this bloody adion coft him 7.000 men, toge¬ 
ther with a great number of cannon. The Auftrians 
computed their own lofs at 5000. 

His Pruffian majefty, having thus happily efcaped 
fuch imminent danger, took every poffible meafure to 
prevent the enemy from gaining any confiderable ad¬ 
vantage from his defeat. Perceiving that the only ad¬ 
vantage they wiflied to derive from it was to cover the 
operations ef their armies in Silefia, and that he had 
now nothing to fear on the fide of Saxony, he largely 
reinforced his own army from that of Prince Henry, 
and haftened into Silefia, in order to raife the fiege of 
Neifs, which had been completely inverted on the 4th 
of Odober. On the 24th of that month, therefore, he 
quitted his camp, and, making a great compafs, to 
avoid obftrudions from the enemy, arrived in the plains 
of Gorlitz. A body of the Auftrians had in vain at¬ 
tempted to fecure this poft before him, and fome who 
arrived after him were defeated with the lofs of 800 
men. From this place the king purfued his march 
with the utmoll diligence ; but was followed by gene¬ 
ral Laudohn, at the head of 24,000 men, who com- 
ftantly hung on his rear, and haraffed his army. The 
king, however, knowing the importance of his expe¬ 
dition, continued his march without interruption,, and 
fuffered his antagonift to obtain many little advantages 
without moleftation. Daun, however, not content with 
the eppofition given by Laudohn, feut a large body of 
horfe and foot by another route to reinforce the gene¬ 
rals Karfch and De Ville, who had formed the fiege of 
Neifs and the blockade of Cofel, while he himfelf pafsi 
ed the Elbe, and advanced towards Drefden. 

All thefe precautions, however, were of little avail. 

The generals Karfch and De Ville, notwithftanding their 
reinforcement, no fooner heard of the king of Pruffia’s 
approach, than'they raifedthe fiege of both places, and 
retired, leaving behind them a confiderable quantity of 
military (lores. The end of the Pruffian monarch’s march, 
being thus accompliftied, he inftantly returned by the 
fame way he came, and haftened to the relief of Sax¬ 
ony, the capital of which (Drefden) was in great dan¬ 
ger from Marfhal Daun. The place was but indiffe¬ 
rently fortified, and garrifoned only by 12,00.0 men; 
fo that it could not promife to bold out long againft a 
numerous and well-appointed army. It was befides 
commanded by a large fuburb, of which, if once the 
enemy got poffeffion, all defence of the city mud then 
be vain. For this reafon M. Schmettau, the Pruffian Suburbs o£ 
governor, determined to - fet thefe luburbs on fire, Drefden 
which was adually done November ioih, with an in-burnt, 
credible lofs. to the inhabitants, as in the fuburbs were 
carried on mod of thofe valuable manufadures which 
render the city of Drefden remarkable. This difap- 
pointed the defigns of M. Daun ; but, though the ac¬ 
tion was agreeable to the laws of war, and had been 
executed with all the caution and humanity of which 
fuch an adion'was capable, yet the Auftrians exclaim¬ 
ed againft it as a piece of the moil unprovoked and 
wanton cruelty recorded in hiftory. 
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fVuffia. After the king of Pruffia had approached Drefl’en, 
all the Aukrim armies retired into Bohemia, where 
Saxony op- they to°k U P their winter-quarters, as the king of 
prefled by Pruffia did in Saxony. This unhappy country he faid 
the king of he would now confi.der as his own by right of conquefl. 
Pruffia. But inftead of treating the conquered people as his 
lawful fubjecls, he opprefled them in all poffible ways, 
by levying the mod fevere and exorbitant contribu¬ 
tions, lurrounding the exchange with foldierr, and con¬ 
fining the merchants in narrow lodgings on ftraw-beds, 
till they drew upon their correfpondents for fuch fums 
Us la.* wanted. 

In 1759, as early as the 23 d of February, the Pruf- 
fians commenced their military operations. General 
Wcberfow marched with a body of troops into Poland, 
where he deftroyed feveral very large magazines be¬ 
longing to the Ruffians, and returned into Silefia 
without any lofs on the 18th of April. In the mean 
time, by fome movements of the king of Pruffia him- 
felf, the greateft part of the Anflrian troops had been 
drawn towards the frontiers of Silefia. Prince Henry 
invaded by immediately took advantage of this opening, and on 
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the 15th of April entered Bohemia with his army di¬ 
vided into two columns. One, commanded by him- 
felf, marched towards Peterfwade ; the other, under 
general Hulfen, pafled by the towns of Pafberg and 
Commottau. That commanded by Prince Henry 
himfelf penetrated as far as Lobofchutz and Leitme- 
ritz ; the enemy flying everywhere before them, and 
burning or abandoning the vaft magazines which they 
had amaffed in thefe parts. The body under general 
Hulfen had a more active employment. A ftrong pafs 
at Pafberg was defended by a confiderable body of 
Auftrians. General Hulfen, having conducted his ca- 
valry by another way in fuch a manner as to fall di- 
defeatedby re £ly 0 n their rear, attacked them in front with his in- 
Hulfc” fan try, drove them out of their intreiichments, and to¬ 

tally defeated them with the lofs of a great number kill¬ 
ed, and 2000 taken prifoners, while that of the Pruf- 
flans did not exceed 70 in killed and wounded. After 
this exploit they returned into Saxony, with hoftages 
for the contributions which they had largely exafted 
during the courfe of their expedition. 

Some other fucceffes obtained by Prince Henry, 
cleared the country of Franconia of his enemies ; but 
now the approach of the Ruffians feemed once more to 
bring the affairs of the king of Pruffia to a crifis. Not- 
withftanding the deftrudtion of their magazines, they 
had continued to advance into Silefia, where they were 
oppofed by Count Dohna; but as the troops he had 
with him were very far inferior to his enemies, he 
found it impoffible to do more, at lead with any ap¬ 
pearance of fuccefs, than to obferve their motions and 
harafs them on their march. But this was fo difplea- 
fing to the king, that he difgraced this general, and 
appointed Wedel to fucceed him, with orders to at¬ 
tack the Ruffians at all events. To enable him, how¬ 
ever, in fome meafure to comply with this defperate 
order, he fent him fome reinforcements, which brought 
his army up to ne.tr 30,000. With thefe, on the 23d 
of July 17.59, General Wedel attacked 70,000 Ruf- 
flans polled in the moft advantageous manner at Zuli- 
Pruliians chan, and defended by a numerous artillery. Though 
defeated at the Pruffians marched on to certain deifruftioii and dif- 
Zulichau, grace, they lit (lamed the attack for a long time with 


unparalleled refolution. At lad, however, they gave Prefli-n^ 
way, and were obliged to retire with the lofs cl 4700 v 
killed cr taken prifoners, and 3000 wounded. 50 

The confequences of this vidtory were, that the Rnf- The Ruf¬ 
fians penetrated into the king’s territories, and took 
poffeffion of the towns of Crofien and Frankfort on the uf„ rt 

Oder, which made it abfolutely neceffary for the king on ^ 
to come in perfon to oppofe them. Accordingly, on der, 
the 4th of Augud, hej iced Wedel with a coufidcrab 
body of forces, having left the greated part of his at rny 
in Saxony under Prince Henry. But as Marfh.il Daun 
had fent a body of 12,000 horfe and 8000 foot under 
General Laodohn to the adidance cf the Ruffians, the 
king dill found himfelf unable to fight them } a", with 
this and fome other reinforcement, their army now 
amounted to upwards cf 90,000. He tber--h>re re¬ 
called General Finck, whom he had fent into Saxony 
with 9000 men ; but, with all his reinforcements, it 
was found impoffible to augment his army to 50,000 
complete. His fituation, however, was now fo critical, 
that a battle was unavoidable; and therefore, on the 
12th of Augud, with this inferiority of number, the 
king attacked his enemies llrongly intrenched, and de¬ 
fended by a prodigious 'number of cannon. In this ac¬ 
tion, his principal effort was againff the left wing of the 
Ruffian army. He began the attack, according to cu- 
dom, with a heavy cannonade ; which having produced 
the defired effect, he attacked that wing with feveral 51 
battalions difpofed in columns. The Ruffian intrench- King of 
ments were forced with great daughter, and 72 pieces P™®? c,c * 
of cannon were taken. But ftill there was a defile to 
be pa/fed, and feveral redoubts which covered the village at * 

of Cunnerfdorf to be madered. Thefe were attacked Cunntrs- 
with the fame refolution, and taken one after another,, eftrf. 

The-enemy made another Hand at the village, and en¬ 
deavoured to preferve their ground there by pufning 
forward feveral battalions of horfe and foot: but this 
alfo proved unfuccefsful; they were driven from poft 
to poft quite to the laft redoubts. For upwards of fix 
hours the Pruffians were fuccefsful, and everywhere 
broke the enemy with prodigious {laughter; drove 
them from almoft all the ground they had occupied be¬ 
fore the battle, took more than half their artillery, and 
fcarce any thing feemed wanting to make the vidtory 
complete. In thefe circumftances, the king wrote th -■ 
following billet to the queen : “ Madam, we have 
beat the Ruffians from their intrenchments. In two 
hours expedt to hear of a glorious vidtory.” Of this vic¬ 
tory, however, he deprived himfelf, by an exceffive 
eagernefs for conqueft. The enemy, defeated almoft 
in every quarter, found their left wing, Ihattered as it 
was, to be more entire than any other part cf their 
army. Count Soltikoff, the Ruffian general, therefore 
alfembled the remains of his right wing, and, gathering 
as many as he could from his centre, reinforced the left, 
and made a Hand at a redoubt which had been erected, 
on an advantageous eminence in a place called the Jews 
burying-ground. All the king’s generals are faid to 
have been of opinion, that he ought to allow' the Ruf¬ 
fians the peaceable poffeffion of this poft. Their army 
had already fufferecl fo much, that it would have been 
impoffible for them to have attempted any enterprifo 
of confequence after the battle ; but their artillery was 
ftill numerous, the poft very ftrong, and the Pruflian 
troops greatly fatigued. Thefe regions for a few rnn- 
4 K ments 
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2r.er.ts had feme weight with the king : but the natu¬ 
ral impetuofity of his temper getting the better of 
his reafon, he led on his wearied troops again and 
again ; till at lad, when their drength was in a man¬ 
ner totally exhauded, they were attacked and utterly 
routed by the Andrian and Ruffian cavalry, the former 
of which had hitherto remained quite inactive, and were 
therefore quite frefh, and irrefidible by the enfeebled 
Pruffians. The night, and the prudent ufe of fome 
eminences, prevented the total dedruftion of the ar¬ 
my ; however, their lofs amounted to 20,000 men 
killed and wounded. The king, when he found the 
victory totally lod, fent another billet to the queen, 
expreffed in the following manner: “ Remove from 
Berlin with the royal family; let the archives be car¬ 
ried to Potfdam ; the town may make conditions with 
the enemy.” 

Immediately after this defeat, the king fet himfelf 
about repairing his Ioffes with the utmod diligence. In a 
few days every thing was again put in order in his camp. 
He replaced his artillery from Berlin; recalled Gene¬ 
ral Klieft with 5000 men from Pomerania; detached 
6000 from his own army to the defence of Saxony; 
and with the remainder put himfelf between the Ruf¬ 
fians and Great Glogau, covering that city which had 
been the chief objeft of their defigns ; and in ffiort, not- 
withdanding their viftory, obliged them to return to Po¬ 
land without accompliffiing any thing befides the car¬ 
nage at Cunnerfdorff. 

The misfortunes of the Pruffian monarch, however, 
were not at an end. Prince Henry indeed, by a mod 
extraordinary and well-condufted march, entered Sax¬ 
ony, which was now totally over-run by the armies of 
the enemy. At the fame time, ftrong detachments ha¬ 
ving been fent into that country under generals, Finck 
and Wunfch, the whole was in a Oiort time recovered 
except Drefden. Towards this place Marffial Daun 
retired, and in all probability would foon have been 
obliged to leave Saxony entirely. But the king’s im¬ 
patience could not be fatisfied without cutting off his 
retreat, and forcing him to a battle ; for which purpofe 
he fent General Finck with upwards of 12,000 men 
according to the Pruffian account, but 30,000 accord¬ 
ing to the Audrians, to feize fome paffes through which 
M. Daun could only take his route towards Bohemia. 
This commiffion was executed with great exaftnefs; 
kvith but the Pruffian general, having probably advanced too 
far into thefe defiles, and neglected to preferve a com¬ 
munication with the main army, gave his enemy an op¬ 
portunity of furrounding him, and at lad forcing him 
and his whole army to furrender prifoners of war. Th : s 
difader was foon after followed by another. General 
Durceke was poded at the right of the Elbe, oppofite 
to Meffen ; but on the approach of a large body of Au- 
ftrians, they prepared to retreat over the river into a 
place where they hoped to be more fecure. But having 
been obliged by an hard frod to withdraw their bridge 
of boats, a thaw fupervened, when they attempted to 
lay a bridge of pontoons, fo that they were again obli¬ 
ged to have recourfe to their boats. In this fituation, 
their rear-guard was attacked with great fury by the 
Audrians, and ail the foldiers who compofed it killed cr 


taken. The lofs of the Pruffians on this occafion was 
computed at 3000 men. 

The y?ar 1760 fhowed the Pruffiaamenarch in a more 


dangerous fituation than he had ever yet experienced. PruCk. 
Indeed his affairs now feemed to be altogether defperate. 

His Ioffes were not to be meafured by the number of Defperate 
the killed or prifoners, but by armies dedroyed or ta- fituation of 
ken. Forty generals had died or been killed in his the king of 
fervice fince the beginning of Oftober 1756, exclulive Hufiia. 
of thofe who were wounded or taken prifoners. This 
of itfelf would have been an irreparable lofs, had not 
the very wars which dedroyed thefe furnifhed others 
equally capable of filling their places. But another de¬ 
ficiency, which could not be remedied, dill remained.— 

The king had, by his indefatigable indudry and exer¬ 
tions, fupplied all the deficiencies of men in his armies, 
but they were not the fame men as before. The 
hardy veterans, with whom he had originally taken the 
field, were now no more, ar.d their places were fupplied 
by others who had neither the fame experience nor diff 
cipline ; fo that now he was obliged to fupply this de¬ 
ficiency by his own genius and heroifm. 

But whatever abilities the Prufiian monarch might 
poffefs, and though he undoubtedly exerted them to the 
utmod, it feemed only to be contending againd fate, 
and his enemies gained dill greater and greater advan- 54 
tages. General Laudohn, with whom none but the Pruffians 
king himfelf feems to have been able to cope, by a fe- ^*44^ at 
rtes of artful movements, drew into a difadvantageous an tt ‘ 
fituation M. Fouquet, one of the Pruffian generals, 
with a drong body of forces. Perceiving it impoffible 
for them to efcape, Laudohn then made a violent at¬ 
tack on their intrenchments in the dead of the night 
of June 23d. The Pruffians made a gallant defence, 
but at lad were all killed or taken prifoners except 
about 300. Of the Pruffians were killed 4000, and 
7000 taken prifoners 558 pieces of cannon, and a great 
number of cclouts, were alfo lod. The viftory, how¬ 
ever, was dear bought; for the Audrians lod above 
12,000 men in killed and wounded ; whom, however, 
they could better fpare than the Pruffians, on account 
of their numbers.—This aftion was called the battle of 
Landjhut . ^ 

Baron Laudohn failed not to improve this viftory Glatz ta- 
to the utmod. He indantly turned back from Land- ^ cn b ? the 
fhut, and fell upon the city of Glatz; which he took 
in a very ffiort time, with the garrifon who defended 
it, confiding of 2000 men. In this place were, found 
101 pieces of brafs cannon, with immenfe quantities 
of provifions and mditary dores. From thence he 
marched againd Breflau, and immediately inveded it. 

But, in the mean time, the king of Pruffia, whofe mo¬ 
tions had been all this time counterafted by M. Daun 
in Saxony, marched with his ufual rapidity towards 
Silefia. By this means he drew M. Daun out of Sax¬ 
ony ; and indeed the Audrian general ufed luch ex¬ 
pedition, that he gained two full days on the king. 

This was no fooner known to his Pruffian majedy, 
than he returned with the fame expedition that he 56. 
had advanced, and fat down before Drefden. Of Drefti «i» 
this M. Daun foon received intelligence, and returned bcfle ? td 
alfo. _ In the mean time, however, the buildings offuc^bv* 
the city were terribly ftattered by the king’s cannon the'king^I 
and bombs which continually played on it. His en- Pruffia. 
deavours, however, proved ineffeftual to reduce it 
before the arrival of M. Daun. The fiege had 
been begun on the 13th of July, and on the 19th 
M. Daun appeared within a league of Drefden. The 

Pruffians 
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Pmfaa. Pruilians then redoubled their effort?. They had that 
v ' day received reinforcements of heavy cannon and mor¬ 

tars, with which they battered the place inceffantly. 
The cathedral church, New Square, feveral principal 
dreets, and fome palaces, and the noble manufaiflory 
of porcelain, were entirely deftroyed. The fiege was 
continued till the aad: but, on the night of the 21ft, 
M. Daun had thrown r6 battalions into the city; 

■ • which rendered it impoffible for the king to continue 
longer before it with any profpefc of luccefs. He 
therefore raifed the fiege, and retired without moleda- 
tion, though there were three confiderable armies of 
the enemy in the neighbourhood. Breilau was fiercely 
bombarded by Laudohn, but the approach of Prince 
Henry obl’ged him to defifl from his enterprife on the 
5th of Augud. 

But, in the mean time, the fortune of the king Teem¬ 
ed likely to be terminated by one fatal droke. Find¬ 
ing it impoffible for him to carry on a defenfive war, 
he marched towards Silefia with fuch adonilhing ra¬ 
pidity, that before the middle of Augud he had ad- 
57 vanced 200 miles, leaving Marfhal Daun with his army 
Three Au- f ar behind him. This expedition he undertook in 
nerals^oin ort ^ €r t0 ell S a S e General Laudohn before he could 
their forces ^ ave l * me t0 a junction with Daun and Lacy, 

agaiaft another Audrian general; which triple unionTeemed 
him. to threaten him with unavoidable dedruflion at once. 

This, however,he found it impoffible to prevent: and 
the three armies, when joined, formed a mod tre¬ 
mendous line of encampments, extending no lefs than 
30 Englifh miles ; at the fame time that every one of 
their pods was drong, and the communication be¬ 
tween them eafy. The king was drongly encamped 
at Lignitz ; and for feveral days employed all his mi¬ 
litary fkill in attempting to induce one of the bodies 
to detach itfelf from the red, or to attack them at 
fome difadvantage; but without effedt. At lad, the 
Audrian generals, haying maturely weighed allcircum- 
ftances, refolved to attack the king’s camp itfelf, 
drong as it was ; and Marfhal Daun, remembering the 
advantage he had gained at Hochkirchen by an at¬ 
tack in the night-time, refolved to follow the fame 
plan now. The plan therefore was laid in the follow¬ 
ing manner. The whole army, as foon as it fhould 
begin to grow dark, was to march from their feveral 
pods to fuch fituations as were marked out for each 
corps : they were to drike their tents, but yet to keep 
up the fires in their camps, and to have the drums 
beat the tattoo as ufual, by which means they had 
a probability of furprifing the enemy ; or if not, they 
judged it abfolutely impoffible for him to efcape them, 
though he fhould be ever fo much on his guard. In 
what manner the king of Pruffia became acquainted 
with this plan, is not known. His friends attributed 
it to his own penetration and knowledge of the dra- 
tagems of war; the Audrians, to intelligence given 
him by deferters. But, in whatever way he became ac¬ 
quainted with this defign, it is certain that he took 
the mod effedtual methods of preventing it. As the 
Audrian plan was to furround his camp, and this 
could not be done without the divifion of their army 
which he had fo long defired, he refolved to intercept 
one of the parties ; and if that fhould be difabled from 
aiding, he could then more eafily deal with the other 
two. Therefore, in the very evening calculated for 


the decifivc attacl: on his camp, he quitted it with Pn Ilia, 
the utmod privacy, and took an advantageous pod ‘ v ' 
on the road through which General Laudohn was to 
pafs. The nature of this pod was fitch, that at the 
fame time that it dopped the progrefs of Laudohn in 
front, Daun would lie under great difficulties if he 
fhould attempt his rear ; at the fame time that, for his 
further fecurity, the king drengthened the rear with 
feveral batteries. As f >r n as his army was drawn up, 
he divided it; leaving his right on the ground where 
it had been formed, to obferve Marfhal Daun, and to 
maintain that pod ; whild with his left he turned in or¬ 
der to fall orijthe corps under General Laudolm. In 
the mean time, that commander, ignorant of the fate 
which was awaiting him, advanced with the utmod ex¬ 
pedition towards the place which had been affigned him, 
in order to fhare in the glory of dedroying the Pruf- 
fian monarch; when, at three in the morning, on the 
15th of Augud, a thick fog which covered the ground, 
fuddenly clearing up, difeovered, like the opening cf 
a great feene, the dreadful front of the Pruflian army 
regularly embattled, and advantageoufly poded. Lau- He defeats 
dohn, though furprifed, made the bed difpofitions that General 
circumdances would admit of, and an obdinate engage- I-aodohn, 
ment enfued ; in’ which however, he was at lad obliged 
to yield to the fuperior fkill of his adverfary, with the 
lofs of io,oco killed, wounded, and prifoners, 32 pieces 
of cannon, and 23 pair of colours. 

The vidtory, though complete, gave but a partial re¬ 
lief to the king of Ptuffia. The mod effential fervice 
it did was the preventing of the Ruffians from joining 
thefe enemies which he already had. Count Czerni- 
chew had been advancing with 24,000 men, and had 
even palled the Oder ; but was fo intimidated by this 
news, that he inflantly repaired that river on the fame 
bridges which he had lately built, even though M. Daun 
fent him a drong body of troops in order to encourage 
him to advance. Soon after this battle, the king join¬ 
ed his brother Prince Henry at New Marche ; and 
marched againd Daun, vho had begun to form the 
blockade of Schweidnitz, fell- upon a corps under Ge¬ 
neral Beck, made two battalions cf Croats prifeuer?, 
and difperfed the red, which obliged the enemy to 
abandon the enterprife they had jn!t undertaken. A- 
bout the fame time, General Llulfen gained a confide¬ 
rable advantage over the Imperial army in Saxony, with 
very trifling lofs on his part, by which he effedlually 
prevented them from cutting off his communication, 
with the city of Torgau. 

By thefe fuccefles the affairs of his Pruflian majeffy 
feemed to revive : but there was no end of his enemies. 

The late manoeuvres had drawn him fo far into Silefia, 
that his communication with Brandenburg was almod 
wholly cut off. The Ruffian army, which after it had 
repaffed the Oder began to move out of Silefia, fent 
forward a powetful detachment under Count Czerni- 
chew towards the march of Brandenburg. A body 
of 15,000 Audrian?, under the generals Lacy and 
Brentano, and the whole united body of Audrians and 
Irnperialids which aided in Saxony, began their march, 
in concert with the Ruffian?, and propofed to unite at 
the gates of Berlin. Thefe armies amounted to 
40,000 men. To oppefe this formidable power, ge¬ 
neral Hulfen called to his affiftance general Werner, 
who had been fent with a body c£ troops into Pome¬ 
rania s 
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rrafiia. rania; but, after being joined by him, their united forces 
were found not to exceed 15,000 or 16,000 men. To 
attempt a defence of the capital with this force would 
have been little fhort of madnefs: and therefore thefe 
commanders were obliged to leave Berlin to its fate; 
which indeed, confidering the barbarity of the Ruffians 
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found the reft of the Pruffians engaged. General Ziethen 
was to charge on the right; and the great attack in 
front was to be conduced by the king in perfon. His 
forces were difpofed in fuch a manner, that either his 
right or left mull take the enemy in rear and clofe them 
fo as to difable them from undertaking any thing 
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and the animofity of the Auftrians, feemed to be'a again!! the part where he intended to effect his principal 
dreadful one. However, by the powerful mediation 
of feveral foreign minifters, the town obtained terms 
which were not altogether intolerable ; but the maga¬ 
zines, arfenals, and founderies were deft roved, and an 
immenfe quantity of military ftores feized with a num¬ 
ber of cannon and other arms. The city was firft obli¬ 
ged to pay 800,000 guilders, after which a contribution 
of 1,900,000 crowns was laid on: yet, notwithftanding 
this, many violences were committed, and the king’s 


palace was plundered and the furniture abufed in a he was found, when, about two o’clock in the afternoon, 


lcandalous manner. 

The combined armies ftaid in Berlin only four days ; 
dreading the fevere vengeance of the king of Pruffia, 
who they heard was advancing towards that place with 
great expedition. But fo great were the embarrafs- 


Broglio the French general’s army, laid the city and 
duchy of Halberftadt under contribution. In Eaftern 
Pomerania, the Ruffians had befieged Colberg by fea 
And land. In the Welle™ Pomerania, the Swedes ad¬ 
vanced with great celerity, hoping to lhare in the plun¬ 
der of Berlin. In Silefia, the king no fooner began 
his march to the northward, than Laudohn advanced. 


Elbe, while M. Daun fell back to cover Leipftc and 
Torgau : but the latter, finding/that the Pruffians direc¬ 
ted their march towards the Elbe, encamped within 
reach of Torgau 5 one part of his army extending to 
the Elbe, by which he was covered on that fide, whilft 
on the other he was covered by hills and woods, fo 
that it was impoffible to choofe a more advantageous 
iituation. The Pruffian army did not amount to 50,000 


Pruffia. 


attack. On the other hand, M. Daun perceiving the 
king to be ferious in his defign of fighting, to prevent 
confufion, fent al) his baggage over the Elbe, acrofs 
which he threw three bridges in cafe a retreat fhould 
be neceflary. At the fame time he caqfed Torgau to 
be evacuated ; and then, extending his firft line to a 
village called Zmne on the left, he ftretched it to ano¬ 
ther called Crofwitz on the right; fupporting the right 
of his fecond line upon the Elbe. In this difpofition 


the king began his attack. He was received by the 
fire of 200 pieces of cannon, which were difpofed along 
the Auftrian front. The Pruffians were thrice led on 
to the attack ; but were every time repulfed and broken 
with terrible {laughter. The king at length command¬ 


ments which now attended that monarch, that it feem- ed a frelh body of cavalry to advance, which at firft 
ed abfolutely beyond human power to retrieve his af- compelled the Auftrians to retire; but new reinforce- 
fairs. The Imperialifts, on their return from Berlin, ments continually coming in, this cavalry was in its 
having no army to oppofe them, made themfelves ma- turn obliged to fall back, and the Pruffians maintained 
Hers of Leipftc, Torgau, Meiffen, and Wirtemberg ; themfelves with extreme difficulty, until General Zie- 
in which laft city they found the grand magazine of then, with the right wing, attacked the enemy in the 
the Pruffians immenfely ftored with provifions, ammu- rear, repulfed them, and poffefled himfelf of fome emi- 
nition, &c. M.Stainville alfo, with a detachment from nences which commanded the whole Auftrian army. 


Encouraged by this fuccefs, the Pruffian infantry once 
more advanced,maftered feveral of the enemy’s intrench- 
ments, and made way for a new attack of their cavalry, 
which broke in with irrefiftible fury on the Auftrians, 
and threw feveral bodies of them into irreparable difor- 
der. It was now about 9 o’clock, and of confequence 
both armies were involved in thick darknefs ; yet the 


and laid fiege to the important fortrefs of Colei; and, fire continued without intermiffion, and the battalions 
to complete this diftrefs and embarraffment, the king with a blind rage difeharged at one another without 
himfelf was attended at every ftep by Count Daun with diftinguifhing friend from foe. M. Datin received a 
a fuperior army well prepared to take every advantage, dangerous wound in the thigh, and was carried from 
In this defperate Iituation the king, being joined by the field, which probably haftened the defeat of his 
his generals Hulfen and prince Eugene of Wittemberg troops. The command then devolved on Count O’Don- 
withthe corps under their command, advanced up the nell; who, finding the greateft; part of his troops in difi 


order, the night advanced, and the enemy poffefled of 
fome eminences which commanded his camp, and from 
which it was in vain to think of driving them, ordered 
a retreat, which was conducted with wonderful order 
and exafhiefs ; none were loft in palling the bridges, 
and by far the greater part of their artillery was prefer¬ 
red. The lofs of the Pruffians was eftimated at 10,coo 
killed and wounded, and 3000 taken prifoners. That 
men, whilft that of the Auftrians exceeded 86,oco: yet of the Auftrians in killed and wounded is not known ; 
inch were the unfortunate circumftances of the king, but Soco were taken prifoners, with 216 officers, among 
that he was obliged to fight under all thefe difadvanta- whom were four generals. 

ges; and therefore he caufed his army to be informed. The confequence of the viftory of Torgau was, that All s»x- 
that he was now to lead them to a moft defperate at- the king recovered all Saxony except Drefden ; and in ony except 
tempt, that his affairs required it, and that he was de- the mean time General Werner having marched into^ rt; I^ tn 
terminedto conqueror die. His foldiers unanimoufly Pomerania, the Ruffians raifed the fiege of Colberg, Teoovtrc, fi 
declared that they would die with him. and retired into Poland, without having effefted any 

The 3d of November 1760 was the day on which thing further than wafting the open country. Werner 
this important affair was decided. The king divided then flew to the affiftance of Weftern Pomerania, where 
his forces into three columns. General Hulfen was to he defeated a body of Swedes, and at laft drove them 
take poll with one in a wood that lay on the left of totally out of the country. General Laudohn too ab- 
the Auftrian army, and had orders not to move until he ruptly raifed the blockade of Colei; and aft 
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Pruffia. abandoning Landflrut, he retired into the Auftrian Si- 
" lefia, leaving the Pruffian part entirely in quiet M. 
Davtn placed one part of his army in Drefden, and the 
other in fome ftrong polls which lie to the fouch and 
well of it, by which he commanded the Elbe, and pre- 
ferved his communication with Bohemia. The army of 
the empire retired into Franconia, and placed its head¬ 
quarters at Bamberg. 

Though thefe fucceffes had, to appearance, retrieved 
the king’s affairs in fome meafure, yet his ilrength 
feemed now to be wholly exhaufted ; and in the cam¬ 
paign of 1761, he made no luch vigorous efforts as he 
had formerly done. The Ruffians, dividing th.mfelves 
into two bodies, invaded Silefta and Pomerania. In 
the former country they laid ftege to Breflau, and in 
the latter to Colberg. Tottleben alfo, who had com¬ 
manded the Ruffian armies, was now removed on a fu- 
fpicion that he had correfponded with the king of Pruf- 
fia, and general Romanzow put in his place ; by which 
it was expected that the Ruffian operations would be 
more brilk this year than formerly. 

The king continued ftrongly encamped near Schweid- 
nitz ; where he was fo clofely watched by generals Daun 
and Laudohn, that he could attempt nothing. How¬ 
ever, he defeated the defigns of the Ruffians againll Bre¬ 
flau, by fending general Platen to dellroy their maga¬ 
zines ; which he accomplilhed with great fuccefs, at the 
fame time cutting off a body of 4000 of their troops. 
But this only brought the more fure deftruftion upon 
Colberg; to which place the body of Ruffians imme¬ 
diately marched, cruelly wafting the country as they 
went along. The king of Pruffia could do nothing but 
fend detachments of fmall parties, which, though they 
could not oppofe their enemies in the field, yet he ho¬ 
ped, by cutting off the convoys of the enemy, might 
diftrefs them to fuch a degree as to oblige them to 
abandon the fiege, or at leaft protraft it till the feverity 
6 of the winter fhould. render it impoffible for them to 
Schweil- carry on their operations. Thus he weakened his own 
nitz and army fo much, that it was found requifite to draw 4000 
Colbcrgre- men out of Schweidnitz in order to reinforce it; and 
taken, nofooner was this done, than general Laudohn fndden- 
ly attacked and took that fortrefs by a coup de main. 
Colberg made a brave defence; but the troops fent to 
its relief being totally unable to cope with the Ruffian 
army confifting of 50,000 men, it was obliged to fur- 
render on the 3d of December; and thus the fate of 
the Pruffian monarch feemed to be decided, and almoft 
every part of his dominions lay open to the invaders. 
Emprtfs of I n the midft of thefe gloomy appearances the tm- 
Ruflia dies, prefs of Ruffia, the king’s moft inveterate and inflex¬ 
ible enemy, died on the 2d of January 1762. Her fuc- 
ceffor, Peter III. inftead of being the king’s enemy, 
was his moft fanguine friend. As early as the 23d of 
February, in a memorial delivered to the minifters of 
the allied courts, he declared, that, “ in order to the 
eftabliffiment of peace, he was ready to facrifice all the 
conquefts made in this war by the arms of Ruffia, in 
hopes that the allied courts will on their parts equally 
prefer the reftoration of peace and tranquillity, to the 
advantages which they might expert from the continu¬ 
ance of the war, but which they cannot obtain but by 
a continuance of the effufion of human blood.”—This 
addrefs was not fo well relifhed by the allies: however, 
they were very willing to make peace, provided it was 


for their own intereft; but they recommended to his Pruffia. 
attention fidelity to treaties, which conftitutes a no lefs ' v J 
valuable pait of the royal charatfb.r, than humanity and v 
difintereftednefs. This anlwer made no impreffion on 
the czar; a fufpenfion of lieftilities took place on the 65 
16th of March, which was followed by a treaty of alii- Peace be- 
ance on the 5th of May. In thA treaty the czar ftipu- tween Ruf- 
lated nothing in favour of his former confederates; on fia * Swc ~ 
the contrary, he agreed to join his troops to ihofe of l en ’„ aml 
the king of Pruffia, in order to art againft them. Swe- 1 ruma ‘ 
den, which had for a long time arted under the direc¬ 
tion of Ruffian counfels, now followed the example of 
her miftrefs, and concluded a peace with Pruffia on the 
22dofMay. 66 

Tt is not to be fuppofed that the king of Pruffia Success 
would remain long inactive after fuch an unexperted p [ e ]b in & 
turn in his favour. His arms were now everywhere oI FruUia * 
attended with fuccefs. Prince Henry drove the Impe- 
rialills ftom forne important polls in Saxony, by which 
he fecured all that part which the Pruffians poffeffed ; 
and though the Auftrians frequently attempted to re¬ 
cover thefe polls, they, were conftantly repulfed with 
great daughter. 1 he king was not joined by his new 
allies till the latter end of June; after which he drove 
M. Daun before him to the extremity of Silefta, leaving 
the town of Schweidnitz entirely uncovered, and which 
the king immediately prepared to invert. In the mean 
time different detachments of Pruffians, fome on the 
fide of Saxony, and others on that of Silefia, penetrated 
deep into Bohemia, laid many parts of the country un¬ 
der contribution, andipread an universal alarm. A con- 
fideralde body of Ruflian irregulars alfo made an irrup¬ 
tion into Bohemia, where they praflifed on the Auftri- 
ans the fame ci deities which they had long been accuf- 
tomed to prartife on the Pruffians. 67 

But while the king was thus making the be ft ufe of A new re- 
his time, he was all at once threatened with a fatal re- volution in 
verfe of fortune by a new revolution in Ruffia. The Ruffia - 
emperor was depofed, and his depofition was foon after 
followed by his death. The emprefs, who fucceeded 
him, fufperted that her hufband had been milled by the 
counfels of his Pruffian majefty, againft whom, there- 
fore, fhe entertained a mortal enmity. She could nor, 
however, in the very beginning of.her reign, undertake 
again a war of fo much importance a; that which had 
been juft concluded. She therefore declared her inten¬ 
tion of obferving the peace concluded by the late em¬ 
peror ; bur, at the fame time, of recalling her armies 
from Sdefia, Pruffia, and Pomerania ; which indeed the 
unfettled (late of the kingdom now made in fome decree 
neceffisr/. At the lame time a dilcovery was made 
with regard to the king of Pruffia himfelf, which turn¬ 
ed the lcale greatly in his favour. The Ruffian fenate,. 
flaming with refentment againft this monarch, and 
againft their late unfortunate fovereign; and the em¬ 
prefs, full of fufpicion that the condurt of the latter 
might have been influenced by the councils of the for¬ 
mer, fearched eagerly amongft the papers of the late 
emperor for an elucidation or proofs cf this point. 

They found indeed many letters from the Pruffian mo¬ 
narch ; but in a ftrain abfolutely different from what 
they had expefted. The king had, as far as prudence 
would permit, kept a referve and diftance with regard 
to the too raffi advances of this unhappy ally ; and, ii\ 
particular, counfelled him to undertake nothing againfb 

tk 
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FrulTia. the tmprels his confort. The hearing of thefe letters 
—' read is laid to have had fuch an effeft upon the emprefs, 
that flie burft into tears, and exprelkd her gratitude 
towards the Pruffian monarch in the warmeft terms. 
Still, however, the Ruffian army was ordered to feparate 
from the Pruffians; but all the important places which 
the former had taken during the whole war were faith- 
lully reltored. 

The king, finding that the Ruffians were no more to 
take an aftive part in his favour, refolved to pront by 
their appearance in his camp ; and therefore, the very 
day after the order for their return had arrived, he at¬ 
tacked the Auftrian army, and drove their right wing 
from fome eminences and village; where they were ad- 
vantageoufly polled; by which means he entirely cut 
off their communication with Schweidnitz, fo that no¬ 
thing could be attempted for its relief. Prince Henry 
kept them in continual alarms for Bohemia; and a 
great part of their attention, and no fmall part of their 
forces, were engaged on that fide. Marlhal Daun, now 
68 finding himfelf tendered almoft incapable of underta- 
Geuerd king any thing, detached general Laudohn, with a 

Laudohn f otce very much fuperior, to attack the prince of Be- 
Utterly de- verrlj anc j <j r i vc him f r0 m the advantageous poll he oc- 
fcate ‘' cupied. But the prince defended himfelf with fuch re- 
folution, that all the efforts of Laudohn could not fuc- 
ceed before the king had time to come to his affiftance. 
The Auftrians, being then put between two fires, were 
routed and purfued with terrible flaughter; after which, 
the king met with no more difturbance in his prepara¬ 
tions for the fiege, and the trenches were opened on 
the 18th of July. Marlhal Daun made no attempts 
to relieve the place ; but the garrifon being very ftrong, 
it held out for near two months from the opening of 
the trenches. It is faid that the attack was conducted, 
and the defence made, by two engineers who had 
written on the fubjeft of the attack and defence of 
fortified places; and they were now pradlically engaged 
to prove the fuperiority of their fyftems. At lad, how¬ 
ever, the garrifon, to the number of 8000 men, furren- 
dered prifoners of war ; and the whole body, except 
nine, were foon after drowned at the mouth of the O- 
der, on their paffage to their intended confinement at 
Koniglberg. 

The king of Pruffia, now become mailer of Schweid¬ 
nitz, turned his attention towards Saxony, where he 
„ confiderabiy reinforced his brother’s army, and made 
The total preparations for laying fiege to Drefdsn. In this coun- 
<Wfeat of try the Auftrians had lately met with fomefuccefs, and 
the Auttri- driven Prince Henry back as far as Freyberg ; but on 
aus at the 29th of Off ober, they were attacked by the Pruf- 
Preyberg f un army thus reinforced, and totally routed. Great 
" ccs a numbers were fluin, and near 6000 taken prifoners. 
* ' This viftorv proved decifive: and the emprefs-queen, 

finding herfelf deferred by' all her allies, was glad to 
conclude a treaty ; the fubftance of which was, that a 
mutual reftitution'and oblivion fhould take place, and 
both parties fit down at the end of the war in the fame 
•fituation in which they began it. This treaty is called 
the peace of Euiertjiurg. 

The war was no fooner concluded than the king of 
Pruffia turned his attention to domeftic policy, and the 
recovery of his dominions from thofe innumerable ca¬ 
lamities which had befallen them during the war. He 
2 


immediately diftributed lands to his difbanded foldiers, l’rufiu. 
and gave them the horfes of his artillery to affift them w -v ' 
in their cultivation. By his wife and prudent manage¬ 
ment, the horrors of war were foon forgot; and the 
country was quickly in as flourifliing a ftate as ever. 

Hotwith(landing this pacific difpofition, however, the 
king never flackened his endeavours for the defence of 
liis country, by keeping a refpediable army on foot; 
which might be able to a£t on the lead emergency. 70 

In the year 1778, a new difference with the houfe of A nev war 
Auftria took place, concerning the duchy of Bavaria. coml “en. 
But though the moft enormous warlike preparations ^nducesno 
were made on both fides, and immenfe armies brought memorable 
into the field, nothing cf confequence was effefled. event. 
What little advantage there was, feems to have been 
on the Pruffian fide, fince they made themfelves mailers 
of feveral towns, and kept the war in the enemy’s coun¬ 
try. However, the emperor afted with lo much caution 
and fliowed fo much fkiii in a defenfive war, that all the 
manoeuvres of his Pruffian majefty could gain no mate¬ 
rial advantage ; as, on the other hand, his adverfary was 
too wife to venture an engagement. A peace therefore 
was very foon concluded, and fince that time the hillory 
of Pruffia, during the remainder of the great Frederic’s 
reign, affords no remarkable event which we have not 
mentioned in the life of that hero, and in the article 71 
Poland. He left his crown to his nephew, whofe The great 
charafter was not then much'developed ; and it was ea- f r ederic 
fiiyfeen that a new kingdom, which had rifen fuddenly 
to fuch unexampled power and greatnefs as to excite yj >cw , 
the jealoufy or apprehenfion of all its neighbours, would 
require great abilities to preferve it from difmemberment. ~ 2 
The late king had indeed bequeathed the moft effec- State of the' 
tual fecurities to his lucceffor for the prefervation of nation,and 
his dominions, that human wifdom could provide or de- 
vile ; by leaving him a full treafury, the fined army in 
the world, and a people enthufiaftically attached to his c ' 
memory and government. The new monarch, with 
thefe advantages, was not wanting to himfelf. The 
late king’s predileflion for the French language and 
French literature were not grateful to his fubjetfts. 

The prefent fovereign began his reign with declaring 
in council, “ Germans we are, and Germans I mean we 
lhall continue giving directions at the fame time, that 
their native language fhould refume its natural rank ar.d 
ftation, from which for near half a century it had been 
degraded by the French. This was a very popular 
meafure, and it was followed by another ftill more fo. 

Obferving that he had marked with great concern the 
progrefs of impiety and profanenefs on the one hand, 
and of enthufiafm on the other, he declared, that he 
would not have his fubjedts corrupted either by fanatics 
or atheifls, and ftrictly prohibited all publications tend¬ 
ing to excite a contempt or indifference for religion. 

Such, on his immediate acceffion to the throne, was 
the pacific conduft of the monarch, which endeared 
him to his fubjedls, and commanded the approbation 73 
of all good men. An opportunity loon occurred, in He ailifls 
which he was thought to have difplayed fuch talents the ftadt ‘ 
in negotiation and in military arrangements,as procla m- h ". U i '"^' e 
cd him in every refpeft a worthy fucceffor of his uncle. „f 
The States of Holland, who had long been jealous of Holland, 
the power of the Stadthoider, and inclined to a republi¬ 
can government without any permanent chief, had gain¬ 
ed 
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Pmflla. ed fuch an afcendency in the ftates general, that in 

v - 1786 and 1787 they in effect diverted the prince of 

Orange of all his prerogatives (fee United Provinces.) 
They proceeded even to the feizure and imprifonment 
of the princefs, lifter to the king of Pruffia.; and de¬ 
pending upon fupport from France, treated with info- 
lence every power connected with them in Europe. 
The court of Berlin did not witnefs thefe proceedings 
without indignation; and the king formed his plan for 
reftoring the power of the Stadtholder with fuch fecrecy 
and prudence, that perhaps nothing could furpafs it but 
the bravery and military Ikill of the duke of Brunfwick, 
by whom it was carried into execution. In the fhort 
Ipace of one month, that accompliihed general led 
18,000 Pruffians to Amfterdam, and reftored the 
prerogatives of the prince of Orange. And here, we 
believe, the friends of the houfe of Brandenburg will 
agree with us, that our hiftory of Prulha rttould con¬ 
clude. The monarch’s fubfequent conduit has not 
been fuch as the beginning of his reign gave reafon to 
expeit. Something of it will be feen under the article 
Poland, and more under Revolution and United 
Provinces; and it is not a fubjeft upon which we de- 
light to dwell. 

Air, foil, The air of Pruffia is wholefome, and the foil fruitful 
anil popu- in grain; affording, befides, plenty of pitcoal and 
lation, «f other fuel. The rivers and lakes are well ftored with 
Pruffia, gflj . anc l amber is found on its coaft towards the Bal¬ 
tic. The principal rivers are the Viftula, Bregel, Me- 
mel, the PaiTarge, and the Elbe ; all of which frequent¬ 
ly do damage by their inundations. 

The inhabitants of this country were, by Dr'Buf- 
ching, computed at 635,998 perfons capable of bear¬ 
ing arms ; and by another German author, at 450,000. 
Since the year 1719 it is computed that abput 34,000 
colonifts have removed hither from France, Switzerland, 
and Germany; of which number one half were Saltz- 
burgers. Thefe emigrants have built 400 fmall villages, 
11 towns, 50 new churches, and founded 1006 village- 
fchools. The manners of the people differ but little 
from thofe of the Germans. The eftablifhed religions 
are thofe of Luther and Calvin, but chiefly the former ; 
7J though almoft all other feels are tolerated. 

Commerce The late king of Pruffia, by the afliftance of an ex. 
and manu- ce ]j en [ police, brought the commerce and manufaiftures 
av urea. o £. countr y t0 a ver y flourilhing ftate, which during 
his life were daily improving. The manufactures of 
Pruffia confift in glals, iron-work, paper, gunpowder, 
copper, and brafs-mills; manufactures of cloth, camblet, 
• linen, filk, gold and fflver lace, dockings, and other ar¬ 
ticles. The inhabitants export variety of naval ftores ; 
amber, lint-feed and hemp-feed, oat-meal, tifh, mead, 
tallow, and caviar ; and it is faid that 500 fhips are 
loaded with thofe commodities every year, chiefly from 
76 Koninglberg. 

Conftitu- His Pruffian majefty is abfolute through all his do- 
tien, minions ; but the late king was too wife to opprefs his 
fubjeCts, though he availed himfelf to the full of his 
power. How the prefent fovereign treats them we 
know not, as the whole of his conduCl for fome time 
part has related to the Polifh and French revolutions. 
The government of this kingdom is by a regency of 
four chancellors of ftate, viz. 1. The great-mafter ; 2. 
The great burgave ; 3. The'great-chancellor ; and, 4. 
The great-marlhal. There are aifo fome other coun- 
Vol. XV. 


cils, and 37 bailiwicks. The ftate confiftr, I.’Of coun- Pruffia 
fellors of ftate ; 2. Of deputies from the nobility ; and, M 
3. From the commons. Befides thefe inftirutions, the . ry j f,c *. 
late king erected a board for commerce and naviga¬ 
tion. 77 

His Pruffian majefty, by means of the happy fitua- Revenues, 
tion of his country, its inland navigation, and the ex¬ 
cellent regulations of his predeceflor, derives an amazing- 
revenue from this country, which, about a century and 
a half ago, was the feat of boors and barbarifm. It is 
faid, that amber alone brings him in 26,000 dollars an- 
nually. His other revenues arife from his demefnes, his 
duties of cuftoms and tolls, and the fubfidies yearly 
granted by the feveral ftates; but the exaCt fum is not 
known, though we may conclude that it is very confider- 
able, from the immenfe charges of the late war. ^8 

The military regulations introduced by the late king Military 
had a wonderfully quick operation in forming his troops ftrength, 
and recruiting his armies. Every regiment has a par¬ 
ticular diftri£t affigned it, where the young men proper 
for bearing arms are regiftered ; and when occafion of¬ 
fers, they join their regiment, and being incorporated 
with veterans they foon become well difeiplined troops. 

The Pruffian army, in time of peace, confifts of 
175,00c of the beft difeiplined troops in the world; 
and during the laft war, that force was augmented to 
300,000 men. 79 

The royal arms of Pruffia are argent, an eagle dif- Royal 
played fable, crowned, or, for Pruffia : azure, the Im- arms * &c * 
perial feeptre, 01, for Courland: argent, an eagle dif- 
played, gules, with femicircular wreaths, for the mars 
quifate of Brandenburg : to thefe are added the refpec- 
tive arms of the feveral provinces fubjedt to the Pruf¬ 
fian crown. 

There are two orders of knighthood ; the firft, that 
of the Black Eagle, inftituted by Frederic I. on the 
day of his coronation at Koningfberg, with this motto, 

Suum cuique. The fovereign is always grand-mafter ; 
and the number of knights, exchjfive of the royal fami¬ 
ly, is limited to 30. Next to tfiis is the order of Me¬ 
rit, inftituted by his late majefty; the motto is. Pour 
le merite. 

PRUSSIAN blue. See Ch.'e.nustky- Index t at 
Colouring Matter and Pruffian Blue. 

PRUSSIC acid, according to M. Berthollet, is a Chemical 
combination of azot of hydrogene and carbon. It appears Annals, 
much lefs akin to acids than to ammoniac ; it has, how- voi - 
ever, too many properties in common with other acids ** 
not to place it in the fame clafs, the rather becaufe bur 
claffifications are always in a degree arbitrary, and ought 
to be confidered rather as ufeful methods, than as divi- 
fions formed by nature. When the Pruffic acid is com¬ 
bined with alkali and oxyd of iron, it cannot be fepara- 
ted by any other acid, unlefs heat be employed, or it 
beexpofed to light; and neverthelefs, when it is difen- 
gaged by one of thefe means, it cannot feparate iron, 
even from the weakeft acid, unlefs it be by a double af¬ 
finity. It appears that this property is connedted with 
the elaftic ftate, which is unfavourable to thefe combi¬ 
nations : it mull have loft this ftate, in other words its 
fpecific heat muft be diminifhed, in order that it may 
poffefs its affinities with metallic oxyds and alkalis. 

Nitrous gas, oxygenated muriatic acid, and fulphureous 
acid, preient analogous phenomena. 

PRYNNE (William), an Englilh lawyer, much 
4 L drftinguilhei. 
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rrytine diftingniflied la the civil commotions under Charles L 
II was born at Swainfwick in Somerfetfhirein 1600. His 
"zar. * Hyiriomajlix, written a gain ft ftage-plays in 1632, con- 
*«.-.——- taining fome reflections that offended the court, he was 
fentenced by the ftar-chamber to pay a fine of 500c 1. 
to (land in the pillory, to lofe his ears, and to perpe¬ 
tual imprifonment. During his confinement, he wrote 
fcveral more books ; particularly, in 1637, one entitled 
News from Ipfvuich, which reflecting feverely on the 
bifhops, he was again fentenced by the ftar-chamber to 
another fine of 5000 1. to lofe the remainder of his ears 
in the pillory, to be branded on both cheeks with S. L. 
for feditious libeller, and to be perpetually imprifoned 
in Caernarvon caftle. Nothing but cutting off his hands 
could have prevented Prynne from writing : he wrote 
ftill ; and in 1640, being fet at liberty by the houfe of 
commons, he entered London in a kind of triumph, 
was elected into parliament for Newport in -Cornwall, 
and oppofed the bifiiops with great vigour, being the 
chief manager of archbifhop Laud’s trial. In the long 
parliament he was zealous in the Prefbyterian caufe ; 
but when the Independents gained the afcendency, he 
oppofed them warmly, and promoted an agreement 
with the king. When the army garbled the houfe 
and refufcd him entrance, he became a bitter enemy to 
them and their leader Cromwell, and attacked them with 
his pen fo feverely, that he was again imprifoned : but 
he pleaded the liberty of the fubjeCt fo fuccefsfully, 
that he was enlarged, to write more controverfial books. 
Being reftored to his feat after Cromwell’s death, with 
the other fecluded members, he affifted in promoting 
the reftoration, and was appointed keeper of the Tower 
records; a place excellently well calculated for him, 
and where he was very ufeful by the collections he pub- 
lilhed from them. He prefented 40 volumes of his 
works, in folio and 410, to Lincoln’s-inn library, of 
which fociety he was a member ; and, dying in 166 9, 
was buried under the chapel. 

PRYTANES, m Grecian antiquity, were the pre- 
fidents of the fenate, whofe authority confifted chiefly 
jn affembling the fenate ; which, for the moil part, was 
done once every day. 

The fenate confifted of 500, 50 fenators being eledled 
' out of each tribe : after which, lots were call, to de¬ 

termine in what order the fenators of each tribe Ihould 
pretide ; which they did by turns, and during their pre- 
fidentlhip were called prytanes. However, all the 50 
prytanes of the tribes did not govern at once, but one 
at a time, viz. for feven days; and after 35 days, ano¬ 
ther tribe came into play, and prefided for other five 
weeks; and fo of the reft. 

PSALM, a divine fong or hymn ; but chiefly appro¬ 
priated to the 150 Pfalms of David,, a canonical book 
«f the Old Teftament. 

Moft of the pfalms have a particular title, fignifyin-g 
either the name of the author, the perfon who was to 
fet it to mufic or fing it, the iuftrument that was to be 
ufed, or the fubjedt and occafion of it. Some have ima¬ 
gined that David was the foie author of the Book of 
Pfalms; but the titles of many of them prove the con¬ 
trary, as pfalm cx. which appears to have been written 
by Motes. Many of the pfalms are infcribed with the 
names Korab, Jedu.Lr.n. &c. from the perfons who- were 
to- ling them. 

PSALMANAZAR (George), the fictitious- name 


of a pretended Formofan, a perfon of learning and in- Pfalimna- 
gennity. He was born in France, and educated in a 2 ^ r ~ , 
free-fchool, and afterwards in a college of Jefuits, in ” 
an archiepiicopal city, the name of which, as likewife 
tlmfe of his birth-place and of his parents, are unknown. 

Upon leaving the college, he was recommended as a 
tutor to a young gentleman ; but foon fell into a mean 
rambling life, that involved him in difappointments and 
misfortunes. His firft pretence was that of being a 
fufferer for religion. He procured a certificate that he 
was of Irifh extradlion, that he left that country for the 
fake of the Catholic faith, and was going on a pilgri¬ 
mage to Rome. Being unable to purchafe a pilgrim’s 
garb, and obferving one in a chapel, dedicated to a mi¬ 
raculous faint, which had been, fet up as a monument 
of gratitude by fome wandering pilgrim, he contrived 
to take both the ftaff and cloak away ; and, being thus 
accoutred, begged his way in fluent Latin, accolting 
only clergymen or perfons of figure ; whom he found fo 
generous and credulous, that, before he had gone 20 
miles, he might eafily have faved money, and put him-. 
felf in a much better drefs : but as foon as he had got 
what he thought was fufficient, he begged no more; 
but viewed every thing worth feeing, and then retired 
to fome inn, where he fpent his money as freely as he- 
had obtained it. Having heard the Jefuits fpeak much 
of China and Japan, he ftarted the wild fcheme, when 
he was in Germany, of palling for a native of the 
ifland of Formofa; and what he wanted in knowledge, 
he lupplied by a pregnant invention. He formed a 
new character and language on grammatical principles, 
which, like other oriental languages, he wrote from 
right to left with great readinefs ; and planned a new 
religion, and a divifion of the year into 20 months, 
with other novelties, to credit his pretenfions. He was 
now a Japanefe convert to Chriftianity, travelling for 
inftruCtion, with an appearance more wretched” than 
even that of common beggars. He then entered as a 
foldier in the Dutch fervice : but, ftill defirous of palling 
for a Japanefe, he altered his plan to that of being an 
unconverted heathen ; and at Sluys, brigadier Lauder, 
a Scots colonel, introduced him to the chaplain, who, 
with a view of recommending himfelf to the bifhop of 
London, refolved to carry him over to England. At 
Rotterdam, fome perfons having put fhrewd queftions 
to him, that carried the air of doubt, he took one 
more whimfical ftep, which was to live upon raw flelh,. 
roots, and herbs; which ftrange food he thought 
would remove all fcruples. The bifhop of London pa¬ 
tronized him with credulous humanity; and Pfalma- 
nazar found a large circle of friends, who extolled him 
as a prodigy. Yet were there fome who entertained a 
juft opinion of him, particularly the Drs Dailey, Mead,, 
and Woodward ; but their endeavours to expofe him as 
a cheat only made others think the better of him, efpe- 
cially as thofe gentlemen were efteemed no great admi¬ 
rers of revelation. But in this inftance at leaft, eafinefs 
of belief was no great evidence of penetration^ He 
was employed to tranflate the -church-cateehifm into- 
the Formofan language, which was examined, approved* 
and laid up as a valuable MS; and the author, after 
writing his well-known Hijiory of Formofa , was reward¬ 
ed and fent to Oxford to ftudy what he liked, while- 
his patrons and opponents were learnedly difputing at 
London on the merits of his work. The learried 

members. 
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jPnlmift members of the univcrllty were no better agreed in 
II. their opinions than thole at London ; but at length 
Pfaty rians. feeptics triumphed. Some ablurdities were dilco- 
vered in his hiftory, of fuch a nature as to dilcredit 
the whole narration, and laved him the trouble ot an 
open declaration of his impofture; which however he 
owned at length to his private friends. For the remain¬ 
der of his life, his learning and ingenuity enabled him to 
procure a comfortable fupport by his pen ; he being con¬ 
cerned in feverul woiks of credit, particularly The Uni- 
verfal Hi/to-y. lie lived ijrvpio.uhubly for many years, 
and died in i 7^3. 

PSALMIST, in the church of Rome, one of the 
leller ecclenaftical orders; the lame with what among 
us is called cl rh, preren or, or Jingo' . 

PSALMODY, the art or aift of finging pfalms. 
See Psalm. 

Pfalmody was always efteemed a confiderable part of 
devotion, and ul'ually performed in the Handing pofture; 
and as to the m.inner of pronunciation, the plain fong 
was fometimes ufed, being a gentle infiedlion of the 
voice, not much dilierent from reading, like the chant 
in cathedrals ; at other times more artificial compofttions 
"were ufed, like our anthems. 

As to the perfons concerned in finging, fometimes a 
fingle perfon lung alone ; fometimes the whole aflembly 
joined together, which was the moll ancient and general 
practice. At other times, the pfalms were fung alter¬ 
nately, the congregation dividing themielves into two 
parts, and finging verfe about, in their turns. There 
was alfo a fourth way of finging, pretty comm.rn in the 
fourth century, which was, when a fingle perfon began 
the verfe, aud the people joined with him in the clofe : 
this was often ufed for variety, in the fame fervice with 
alternate pfalmody. 

The ufe of mufical inftruments, in the finging of 
pfalms, feems to be as ancient as pfalmody itfelf; the 
firlt pfalm we read of being fung to the timbrel, viz. 
that of Mofes and Miriam, after the deliverance of the 
Ifraelites from Egypt: and afterwards, mufical inftru¬ 
ments were in conilant ufe in the temple of Jerufalem. 
See Organ. 

PSALTER, the fame with the book of pfalms. See 
the article Psacm. 

Among the religious in the Popifh countries, the 
term pfalter is alfo given to a large chaplet or rofary, 
confifting of 150 beads, according to the number of 
pfalms in the pfalter. 

PSALTERY, a mufical inftrument, much in ufe 
among the ancient Hebrews, who called it neleL 

We know little or nothing of the precife form of the 
ancient pf.iltery. That now in ufe is a flat inftrument, 
in form of a trapezium or triangle truncated at top : it 
is ftrung with 13 wire-chords, fet to unifon or oriave, 
and mounted on two bridges, on the two Tides : it is 
ftruck with a ple&rum, or little iron rod, and fometimes 
with a crooked flick. Its chell or body refembles that 
of a fpinet. See Nablum and Plate CCCXLIV. 

PSAMMETICUS, or Psammitichus, a renown¬ 
ed conqueror, who, fubduing 11 other petty kings of 
Egypt, became the founder ox the kingdom of Egypt, 
about 670 B, C. He is memorable likewife for taking 
the city of Azot, after a fiege of 29 years ; and for difeo- 
vering the fources of the river Nile. See Egypt, n° 10. 
PSATYRIANS, a fedt of Arians, who, in the 


council of Antioch, held in the year 360, mainta; 
tli it the Son was not like the Father as t > will; that , 1 f ;u L. 
he was taken from nothing, or made of nothing; and 
that in God, generation was not to be diftinguifl.si 
from creation. 

PSELLUS (Michael), a learned Chriftian of the Enfield'» 
nth century, was, by birth, a Conftantinopolitan of Hifh.ryof 
confular rank, and flourifhed under the emperor Con- 
ftantine Monomachtr . Flis genius and induftry railed P^y* 
him far above the level of his cotemporaries; and the 
female hiiiorian Anna Comnena fpeaks of him as one 
who had been more indebted for his attainments to his 
own excellent talent than to the inftruftions rf his pre¬ 
ceptors ; aiding, that having madehimfelf mailer of all 
the wifdom of the Greeks and the Chaldeans, he was 
jnftly efleemed the mod learned man of the age. Thus 
furnifhed, he became the chief inftrxnftor of the Con¬ 
ftantinopolitan youth. He was at the fame time the 
companion and the preceptor of the emperor, who was fo 
captivated by the ftudies and amufements in which Pfel- 
lus engaged him, that, according to Zonaras, he ne- 
glefl-ed the concerns of the empire. The Byzantine 
hiftorians complain, that the emperor, deluded by the 
head of the philefophers (the title with which Plcllus 
was honoured), loft the .world. Meeting, towards the 
clofe of his life, with fome difappointment, Pfellus re¬ 
tired into a monaftery, and foon afterwards died ; the 
time of his death is uncertain. His works, which have 
been much celebrated, are, Commentaries upon Arifto- 
tle’s Logic and Phyfics ; a Compendium of Queftions 
and Anfwers; and an Explanation of the Chaldean 
Oracles. The two latter works prove him to have 
been converfant, not only with Grecian, but with Ori¬ 
ental, philofophy. 

PSEUDO, from 4 sv/©j, a Greek term ufed in the 
compofition of many words, to denote falfe or fpurious 
as the pfeudo-acacia, or baftard acacia; pfeudo-fumaria, 
or baftard-fumitory ; pfeudo-ruta, or haftard-rue, &c. 

We alfo fay, a pfeudo-apoftle, or falfe apoftle ; a 
pfeudo-prephet, or falfe prophet, 8 c c. 

PsEUDO-Cbina. SeeSxtiLAx. 

PsEUDo-Galena, or Black Jack. See Zinc, and Mi¬ 
neralogy, p. 62. 

PssvDO-Tinea , in natural hiftory, the name of a very 
remarkable fpecies of infedl deferibed by M. Reaumur, 
approaching to the nature of the linea, or clothes-motb 
while in the worm-ftate, but not making themfelves 
coats of the fubftance of leaves, cloth, &c. though they 
form a fort of cafes for their defence againft a very ter¬ 
rible enemy. 

Thefe creatures are of the caterpillar kind, and have, 
in the manner of many of thefe infeefs, 16 legs. They 
feed on wax, and for food enter the bee hives; where 
they boldly engage the bees, and are not to be pre¬ 
vented by them from feeding, though at the expence of 
their habitations and the cells of their refervoirs of ho¬ 
ney : fo that it is no uncommon thing for a fwarm of 
bees to be forced to change their place of habitation, 
and make new combs elfewhere ; leaving the old ones 
to this contemptible vidtor, whom they know n6t how 
to drive out or difpoflGfs. 

Virgil and Ariftotle, and all the authors who have 
written on bees, have complained of this deftru&ive 
animal. It never eats the honey, but feeds only on 
the wax ; attacking principally thofe waxy cells where 
4 L 2 the 



P s E [ 636 ] PS I 


Pftudo. the female bee depofttes her eggs for the future pro- 
' geny. 

The bees, who are a match for moll.other creatures 
by means of their (lings, would eafily deftroy thefe 
weak creatures, were it not for the impervious armour 
they are covered with. They form themfelves a coat 
of armour of a double matter. The fil'd, which imme¬ 
diately covers the body, is of a kind of filk of their own 
fpinning ; and, the outer covering over this is of the 
bces-wax : this is laid confiderably thick ; and the crea¬ 
ture, juft thrufting out its head to feed, goes on devour¬ 
ing the cells undiftutbed, while a whole army of the 
inhabitants are in vain buzzing about him, and attempt¬ 
ing to pierce him with their (lings. He never forfakes 
his covering, but lengthens and enlarges it as he, goes ; 
and gnawing down the fides of the cells in his march, 
without (laying to eat them one by one, the havock 
and deftruflion he occaftons are fcarce to be conceived. 
When the time of the change of this creatuie approaches, 
it contracts its body within its double covering, and 
there changes into the nymph (late ; whence, after a 
proper time, it comes forth in form of a moth, with gra¬ 
nulated horns and a crooked probofeis. 

The bees have cunning enough to know their de- 
flrucftive enemy in this new form ; and as this is a weak 
and defenceless (late, they attack and deftroy all the 
moths of this fpecies they can meet with. They fel- 
dom are fo fortunate, however,' as to kill the whole' 
race as foon as produced; and if only one efcapes, it 
i.s able to lay a foundation of revenge for the death of 
its brethren. All the flies of the moth kind lay a vaft 
number of eggs, and this is behind hand with none of 
them in that particular: the young ones produced from 
the eggs of one furviving female of this fpecies are fuf- 
ficient to deftroy many honey-combs ; nay, many hives 
of them. The moth produced by this caterpillar flies 
but little; yet it is very nimble in avoiding danger, by 
running, which it does with great fwiftnefs. 

,There is a fpecies of thefe pfeudo-tineae, or wax-eat¬ 
ing caterpillars, which infeft the fubterraneous hives of 
wafps and other creatures which make wax : the man¬ 
ner of living, feeding, and defending themfelves from 
their enemies, is the fame in all the fpecies. Thefe 
laft, if they are at anytime diftreffed for food, will eat 
their own dung ; the wax having puffed almoft unalter¬ 
ed through their bodies, and being ftill wax, and capa¬ 
ble of affording them more nourifhment on a fecond di- 
geftion. Thefe fpecies, though they naturally live on 
this foft food, yet if by any accident they meet with 
harder only, they know how to live upon it; and can 
eat a way into the covers and leaves of books, and make 
themfelves cafes and coverings of the fragments of thefe 
f Reau- fubftances. The accurate author f of thefe obferva- 
niur’s Hif- tions deferibes alfo a kind of pfeudo-tinca which feeds 
«ory of on WO ol, an d another that eats leather ; both making 
Infers. themfelves houfes alfo of the materials they feed on. 

There is alfo another kind very deftrudive to corn : 
phefe make themfelves a covering by fattening together 
a great number of the grain', and there living and eat¬ 
ing in iecret. All thefe creatures, whatever be their 
food or habitation, finally become pkalena, or moths ; 
and may be diftinguifhed, even in this (late, from the 
other fpecies, by having granulated horns of a remark¬ 
able ftrudlure, and all of them a probifeis, or trunk, 
*io:e or lefs incurvated.. 


PSEUDQNYMUS, among critics, an author who Pfeudonfi 
publiihes a book under a falfe or feigned name ; as cryp- mus 
tonymus is given to him who publiihes one under a dif- II 
guifed name, and anonymous to him who publiihes with- - ‘"j* 011 *' 
out any name at all. ’ ’ ' 

PSIDIUM, the guava : A genus of the monogy- 
nia order, belonging to the icofandria clafs of plants ; 
and in the natural method ranking under the 19th or¬ 
der, Hefperidea. The calyx is qninquefid, fuperior ; 
there are five petals; the berry is unilocular and mono- 
fpermous. There are two fpecies : The pyriferum, 

or white guava ; 2. The pomiferum, or red guava. Both 
thefe are thought to be only varieties of the fame plant. 

The red guava rifes to the height of 20 feet, and is co¬ 
vered with a fmooth bark; the branches are angular, 
covered with oval leaves, having a ftrong midrib, and 
many veins running towards the fides, of a light green 
colour, (landing oppofite upon very (hort footftalks. 

From the wings of the leaves the flowers come out up¬ 
on footftalks an inch and an half long: they are com- 
pofed of five large roundith concave petals, within 
which are a great number of (lamina fhorter than the 
petals, and tipped with pale yellow tops. After the 
flower is pad, the germen becomes a large oval fruit 
(haped like a pomegranate. 

A decoftion of the roots of guava is employed with 
fuccefs in dyfenteries : a bath of a decoiftion of the 
leaves is faid to cure the itch and other cutaneous erup¬ 
tions. Guayava, or guava, is diftinguifhed from the 
colour of the pulp, into the two fpecies abovemention- 
ed, the white and the red; and, from the figure of the 
fruit, into the round, and the pear-fafhioned or perfumed 
guava. The latter has a thicker rind, and a more deli¬ 
cate tafte than the other. The fruit is about the big- 
nefs of a large tennis-ball; the rind or (kin generally of 
a ruffet darned with red. The pulp within the thick 
rind is of an agreeable flavour, and interfperfed with a 
number of fmall white feeds. . The rind, when dewed, 
is eaten with milk, and preferred to any other dewed 
fruit. From the fame part is made marmalade ; and 
from the whole fruit is prepared the fined jelly in the 
world. The fruit is very aftringent, and nearly of the 
fame quality with the pomegranate; fo fhould be 
avoided by all who are fubjedt to coftivenefs. The 
feeds are fo hard as not to be affedted by the fermenta¬ 
tion in the (lomachs of animals; fo that when voided 
with the exciements, they take root, germinate, and 
produce thriving trees. Whole meadows in the 'Weft 
Indies are covered with guavas, which have been pro¬ 
pagated in this manner. The buds of guava, boiled 
with barley and liquorice, produce an excellent ptifan 
for diarrhoeas, and even the bloody flux, when not too 
inveterate. The wood of the tree, employed as fuel, 
makes a lively, ardent, and lading fire. 

PSITTACUS, or Parrot, in ornithology; a ge¬ 
nus belonging to the order of pica. The bill in this 
genus is hooked from the bafe; and the upper man¬ 
dible is moveable : the noftrils are round, placed in the 
bafe of the bill, which in feme fpecies is furnifhed with 
a kind of cere : the tongue is broad, and blunt at one 
end the head is large, and the crown flat: the legs 
are (hort, the toes placed two before and two behind. 

It might feem a wonder why nature has deftined to 
this, which is not naturally a bird of prey, but feed's 
on fruits and vegetable fubftances, the crooked beak. 

allotted: 
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Tfittatut. allotted to the hawk and other carnivorous birds: but 

' - * - the reafon Teems to be, that the parrot being a heavy- 

bird, and its legs not very fit for fervice, it climbs 
up and down trees by the help of this fharp and hook¬ 
ed bill, with which it lays hold of any thing and fe- 
cures itfelf before it ftirs a foot; and belides this, it 
helps itfelf forward very much, by pulling its body on 
with this hold. 

Of all animals, the parrot and crocodile are the 
only ones which move the upper jaw ; all creatures elfe 
moving the lower only. As fome particular animals 
befide are fond of particular foods, fo the parrot loves 
nothing fo much as the feeds of the carthamas, or ba- 
flard faffron ; and eats them without any hurt, though 
they are a purge when given to other creatures. 

Parrots are found almoft every-where within the tro¬ 
pics ; and in their natural flate they live on fruits and 
feeds, though, when tame, they will eat flefh,and even fifh. 

In the Eaft and Weft: Indies they are very common, 
and in fuch warm climates are very biiik and lively ; 
here, however, they lofe much of their vigour. They 
feldom make nefts, but breed like owls in hollow trees; 
they lay two eggs. At particular times they fly in 
very large troops, but ftill they keep two and two to¬ 
gether. This genus confifts of infinite variety, not fo 
much owing to mixture of fpecies, however, as might 
be fuppofed. They feem to run vaftly into one ano¬ 
ther, fo as to appear to be related, though received 
from different parts of the world ; this, however, may 
poffibly be occafioned by their being carried from one 
place to another for the fake of fale. This uncertainty 
of native place has prevented Mr Latham from follow¬ 
ing Buffon’s plan, and ranging them according to the 
places they are fuppofed to inhabit; he divides them 
therefore into thofe with uneven and thofe with even 
tails. 

Buffon ranges the parrots in two great claffes : the 
firft of which comprehends thofe of the Old Con¬ 
tinent, and the fecond thofe of the New. The former 
he fubdivides into five families, the Cockatoos, the Par¬ 
rots, properly fo called, the Lories, the long-tailed Paro¬ 
quets, and the fhort-tailed ones ; and the latter into fix, 
viz. the Macaos, the Amazonians, the Creeks, the Po¬ 
pinjays, the long-tailed Paroquets, and the fhort-tailed 
ones. 

Mr Latham has increafed the genus from 47 to 163 ; 
and fince the time he wrote his Index at leaft 20 more 
have been difeovered. They are very generally divided 
into three kinds t 1. The larger, which are as big as a 
moderate fowl, called macaos and cockeioons ; thefe have 
very long tails. 2. The middle-fized ones, commonly 
called parrots, which have fhert tails, and are a little 
larger than a pigeon. And, 3. The fmall ones, which 
are called paroquets , and have long tails, and are not 
larger than a lark or blackbird. 

1. The pfittacus macao, or red and blue macao, is red, 
except the wing quills, which above are blue, below ru¬ 
fous : the fcapular feathers are variegated with blue and 
green : the cheeks are naked and wrinkled- It is about 
two feet feven inches and a half long, and about as big 
as a capon. Edwards fays, when perieft, it will meafure 
a full yard from bill to tail. It inhabits Brafil, Guiana,, 
and other parts cf South America. It was formerly 
very common in St Domingo, but is now rarely found 
there-* It generally lives in moift woods^ efpecially 


fuch as are planted with a particular kind of palm, per- rfutreus 
haps what is called the macaw tree. It does not in 3 
general learn to fpeak, and its voice is particularly 1 foyliu. 
rough and difagreeable. The flefh is hard, black, “ v 
and unfavoury, but makes good foup, and is much 
ufed by the inhabitants of Cayenne and other places. 

This fpecies, in common with other parrots, is fubjeft 
to fits when tamed ; and though it will live for many 
years though the returns be pretty frequent, it gene¬ 
rally falls a victim to that difeafe at laft. The Ameri¬ 
cans call it gonzalo. 2. The pfittacus ararauna, or blue 
and yellow macaw, is blue above, and yellow below, 
and the cheeks are naked, with feathery lines. It is 
about the fame fize with the laft, and inhabits Jamaica, 

Guiana, Brafil, and Surinam. 3. The pfittacus feve- 
rus, or Brafilian green macaw, is black, with a greenifk 
fplendor; the bill and eyes are reddifh, and the legs are 
yellow. It is about one foot and five inches long, and 
is common in Jamaica, Guiana, and Brafil. It is how¬ 
ever comparatively rare ; but it is extremely beautiful,, 
and of a very amiable and fociable temper when familiar 
and acquainted ; but it can neither bear ftrangers nor 
rivals : its voice it not ftrong, nor does it articulate very" 
diftinCtly the word ara. See Plate CCCCXVI. 

4. The pfittacus aurora, or yellow amazon, is about 
12 inches long, of a green colour, with blue wing quills,, 
and a white front; its orbits are fnowy. It inhabits 
Mexico or Brafil; but in all probability the latter, from 
the one which Salerne faw, and which pronounced 
Portuguefe words. The pfittacus guineenfis, or yel- 
lew lory, is about ten inches long, and is an inhabitant 
of Guinea. The bill is of a black colour ; the cere, the 
throat, and fpace about the eyes, are white ; above the 
eye there is a patch of yellow, and the reft of the head 
and neck is crimfon. The bread is yellow, wing co¬ 
verts green, and the quills are blue, edged with yellow.. 

Under the wings, belly, thighs, vent, and to the under 
part of the tail, the colour is white, which laft is tip¬ 
ped with red ; the legs are dufky, and the claws black. 

See Plate CCCCXVI. 

5. The pfittacus pullarius, red-headed Guinea parra- 
-ket, or Guinea fparrow, is about five inches and a half" 
long. It inhabits Guinea, and is found in Ethiopia,, 
the Eaft Indies, and the ifland of Java, and fometimes 
in Surinam. It is green, with a red front, fulvous tail* 
black bar, and cinereous orbits. The male of this fpe¬ 
cies is peculiarly affectionate to the female. See Plate 
CCCCXVI. 

In Mr White's Journal of a Voyage to New South 
Wales,, we find a defeription, with, excellent engra¬ 
vings, of feveral fpecies of this extenfive genus; and in 
Governor Philip's Voyage to the fame place, we find: 
deferiptions and prints of feveral of the; fame fpecies. 

But the moft particular of the later authors are Buffon. 
and Latham, efpecially the laft ; to whofe extenfive and 
accurate work we therefore refer our readers for that 
information which our limits permit us nor to give. See 
his Synopfis, vol.. i. p. 194—323. See alfo Buffon-, voh. 
vi. p. 63—245. 

PS.QAS, in anatomy. See there, Table of the Muff, 
ties. 

PSOPHIA, in ornithologya genus belonging to 
the order gaUinee . The bill is moderate ; the upper- 
mandible is convex ; the noftrils are oblong, funk, and 
pervious; the tongue is cartilaginous, flat* and fringed 
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PL,his, at the enJ ; and the legs are naked a little above the 

l'furalea. knees. The toes are three before and one behind ; the 
lall of which is fmall, with a round protuberance be- 
neath it, which is at a little diftance from the ground. 

ccccxvi -L at ^ anl f-nly enumerates two fpecies : 1. Pfopt.ia 
crepitans, or gold-breafted trumpeter. Its head and 
hr call are fmcoth and finning green. By the Spani¬ 
ards of Maynas it is called trompetero, and by the French 
sit Cayenne agann, under which laft Beffon defcribes it. 
It inhabits various parts of South America, Brafil, 
Guiana, Surinam, &c. but it is mod plenty in the A- 
mazons country. It is about 20 inches long, being 
about the fize ofa large fowl, and lays eggs rather lar¬ 
ger, of a blue green colour. It is met with in the Car- 
ribee iflands, where it is called a phenfant, and bs fkfh 
is reckoned as goad as that of a pheafant. The mod 
charaflerillic and remarkable property of thefe,birds 
confllls in the wonderful noife they make either of 
themfelves, or when urged by the keepers of the mer.a- 
gstie. Some have fuppofed it to proceed from the 
anus, and fome from the belly. It is now certain, how¬ 
ever, that this noife proceeds from the lungs. See 
Buffon, vol. iv. p. 390, &c. Another very remarkable 
circumftance is, that they follow people through the 
flreets, and out of town, and that too even perfedt 
ftrangers. It is difficult to get rid of them ; for if you 
enter a houfe they will wait your return, and again 
join you, though often after an interval of three hours. 
“ I have fometimes (fays M. de la Borde) betaken 
myfelf to my heels ; but they ran fafter, and always got 
before me; and when I flopped, they flopped alfo.— 
I know one (continues he) which invariably follows all 
the ftrangers who enter his mailer’s houfe, accompa¬ 
nies them into the garden, takes as many turns as they 
do, and attends them back again. 2. Pfophia undu- 
lata, or undulated trumpeter, is about the fize of a 
goofe. The upper part of the body is of a pale red- 
difh brown colour, beautifully undulated with black. 
The head is adorned with a dependent creft. On each 
fide of the neck, beneath the ears, begins a lift of 
black, widening as it defeends, and meeting on the lower 
part before, where the. feathers become greatly elon¬ 
gated, and hang loofely down. The under parts are 
generally white,, the legs are of a dufky blue co¬ 
lour, like the bill. It is a native of Africa : Mr La¬ 
tham’s fpecimen came from Tripoli. 

PSORALEA, in botany: A genus of the decan- 
dria order, belonging to the diadelphia clafs of plants ; 
and in the natural method ranking under the 32d or¬ 
der, PapV.icnacca:. The calyx is powdered, with cal- 
lous points, and as long as the monofpermous legumen. 
The mod remarkable fpecies are, 1. The primata or 
pinnated pforalea, rifes with a woody foft flem, branch¬ 
ing five or fix feet high, pinnated leaves of three or 
four pair of narrow lobes terminated by an odd one, 
and at the axillas clofe-fitting blue flowers with white 
keels. It is a native of Ethiopia. 2. The bituminofa, 
or bituminous trifoliate pforalea, rifes with a flirubby 
{talk, branching fparingly about two or three feet high, 
with ternate or three-lobed leaves of a bituminous 
feent, and blue flowers in clofe heads ; it grows in I- 
taly and in France. 3. The aculeata, or acuieated prick¬ 
ly pforalea, rifes with a fhrubby branching flem three 
or four feet high, with ternate leaves, having wedge- 
fhaped lobes, terminating in a,recurved fharp point. 
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and the branches terminated by roundifii hartds of blue Pfye’iotria, 
flowers ; it grows in Ethiopia. Thefe plants flower ^ 

here every dimmer; the firfl fort greatefl part of that 
feafon, and the others in July and Auguil; all of 
which are fucceeded by feeds in autumn. Keep them 
in pots in order for removing into the green-houfe in 
winter. They are propagated by feeds, town in a hot¬ 
bed in the fpring ; and when the plants are two or 
three inches high, prick them in feperate fmall pots, 
and gradually harden them to the open air, fo as to 
bear it fully by the end of May or beginning of June. 

They may alfo be propagated by cuttings any time in 
fummer, planted in pots, and plunged in a little heat, 
or covered clofe with hand-glades, fhaded from the dm, 
and watered. 

PSYCHOTRIA, in botany : A genus of the mo- 
nogynia order, belonging to the pentandria clafs of 
plants ; and in the natural method ranking under the 
47th order, Stellatx. The calyx is quinquedentate, 
perdlling, and crow.dng the fruit; the corrolla is tubu¬ 
lated ; the berry globofe ; with two hemifpherical ful- 
cated feeds. 

The fpecies are four, viz. 1. Afpatica ; 2. Serpens ; 
3.Hetbacea; and, 4. Emetica. They are all natives 
of Jamaica. See Ipecacuanha. 

PSYLLI, (Strabo, Ptolemy): a people in the 
fouth of Cyrenaica, fo called from king Pfyllus, (Aga- 
thargides, quoted by Pliny) : almolt all overwhelmed 
by fand driven by a fouth wind (Herodotus). They 
bad fomething in their bodies fatal to ferpents, and 
their very fmell proved a charm againfl them, according 
to Pliny, Lucan, See. 

Though we may juflly look upon it as fabulous, 
that thefe people had any thing in their bodies diffe¬ 
rent from others; it is, however, certain that there are 
in Egypt at this day fome perfons who have a me¬ 
thod of handling the moft poifonous ferpents without 
any hurt. Of thefe Mr Haffelquift gives the following 
account: 

“ They take the moft poifonous vipers with their 
bare hands, play with them, put them in their bo- 
foms, and ufe a great many more tricks with them, 
as I have often feen. I have frequently feen them 
handle tbofe that were three or four feet long, and of 
the moft horrid fort. I enquired and examined whe¬ 
ther they had cut out the vipers poifonous teeth ; but 
I have with my own eyes feen they do net. We may 
therefore conclude, that there are.to this day Pfylli in 
Egypt; but what art they ufe is not eafily known. 

Some people are very fuperftitious, and the generality 
believe this to be done by fome fupernatural art which 
they obtain from invifible beings. I do not know 
whether their power is to be aferibed to good or evil; 
but I am perfuaded that thofe who undertake it ufe 
many fuperftitions. 

“ The art of fafeinating ferpents is a fecret amongft 
the Egyptians. It is worthy the endeavours of all natu- 
ralifts, and the attention of every traveller, to learn fome¬ 
thing decifive as to this affair. How ancient this art 
is among the Africans, may be concluded from the an- 
cientMarii and Pfylli, who were from Africa, and daily 
fhowed proofs of it at Rome. It is very remarkable 
that this fliould be kept a fecret for more than 2000 
years, being known only to a few, when we have feen 
how many other fecrets have within that time been re- 

vealed 
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l’fylli. vealed. The circumftances relating to the fufcination 
v r of ferpents in Egypt, related to me, were principally-, 
1. That the art is only known to certain families, who 
propagate it to their offspring. 2. The perfon who 
knows how to fafcinate ferpents, never meddles with 
other poifonous animals, fuch as fcorpions, lizards, 
&c. There arc different perfons who know how to 
fafcinate thefe animals; and they again never meddle 
with ferpfints. 3. Thofe that fafcinate ferpents, eat 
them both raw and boiled, and even make broth of 
them, which they eat very commonly amongd them ; 
but in particular, they eat fuch a difii when they go 
out to catch them. I have been told, that ferpents 
fried or boiled are frequently eat by the Arabians both 
in Egypt and Arabia, though they know not how to 
fafcinate them, but catch them either alive or dead. 
4. After they have eat their foup, they procure a blef- 
fing from their fcheik (prieft or lawyer), who ufes fome 
fuperflitious ceremonies, and amongft others, fpits on 
them feveral times with certain geftures. This-man¬ 
ner of getting^ bleffing from the pried is pure fuper- 
ftition, and certainly cannot in the lead help to fafcinate 
ferpents ; but they believe, or will at lead perfuade 
others, that the power of fafcinating ferpents depends 
upon this circumftance.” 

Notwithdanding this tedimony of Haffelquid, the 
dory of the incantation of ferpents, though frequently 
alluded to in Scripture, has been generally treated as 
a fable. It is, however, affirmed as a certain trpth, 
both by Mr Bruce and M. Savary. “ There is no 
doubt (fays the former of thefe travellers) of its reali¬ 
ty. The Scriptures are full of it. All that have been 
in Egypt have feen as many different indances as they 
chofe. Some have doubted that: it was a trick; and 
that the animals thus handled had been fird trained, 
and then deprived of their power of hurting ; and fond 
of the difcovery, they h;-ve reded themfelves upon it, 
without experim ent, in the face of all antiquity. But 
I will not hefitate to aver, that I have feen at Cairo 
(and this may be feen daily without any trouble or ex¬ 
pence), a man who came from the catacombs, where 
the pits of the mummy birds are kept, who has taken 
a cerades with his naked hand from a number of others 
lying at the bottom of a tub, has put it upon his bare 
head, covered it with the common red cap he wears, 
then taken it out, put it in his bread, and tied it about 
his neck like a necklace; after which it has been ap¬ 
plied to a hen, and bit it, which died in a few minutes ; 
and, to complete the experiment, the man has taken it 
by the neck, and beginning at his tail, has ate it as one 
would do a carrot or dock of celery, without any feem- 
ing repugnance. 

“ We know from hidory, that where any country has 
been remarkably infeded with ferpents, there the people 
have been fereened by this fecrct. 

“To leave ancient hidory, I can myfelf vouch, that 
all the black people in the kingdom of Sennaar, whe¬ 
ther Funge or Nuba, are perfefflv armed againd the 
bite of either fcorpion or viper. They take the cera¬ 
des in their hands at all times, put them in their bofoms, 
and throw them to one another as children do apples or 
balls, without having irritated them by this ufage fo 
much as to bite. The Arabs have not this fecret na¬ 
turally, but from their infancy they acquire an exemp¬ 
tion from the mortal confequences attending the bite 


of thefe animals, by chewing a certain root, and vvafh- F )'1‘ 
ing themfelves (it is not anointing) with an infufion of ie lea - 
certain plants in water.” -1 

From this account we fhould be apt to think, that 
thefe vipers really nvotild not bite any who were thus 
armed againd their poiffn ; efpecially as he adds, that 
he “ condantly obferved, that the viper, however 
lively before, upon being ieized by any of thefe barba¬ 
rians, feemed as if taken with ficknefs and feebleneir, 
frequently fhut his eyes, and never turned his mouth 
towards the arm of the perfon who held him.” Yet 
in another place, fpeakingof the affivity of the cera¬ 
des, he fays, “ I faw one of them at Cairo, in the 
lsoui'e of Julian and Rofa, crawl up the fide of a box in 
which there were many, and there lie dill, as if hiding 
himfelf, till one of the people who brought them to us 
came near him ; and though in a very difadvantagecus 
podure, dicking as it were perpendicularly to the fide 
of the box, he leaped near the diftance of three feet, 
and fadened between the man’s forefinger and thumb 
fo as to bring the blood. The fellow (Lowed no figns 
of either pain or fear, and even kept him with us full 
four hours, without his applying any fort of remedy, or 
feeming inclined to do fo,” 

It is difficult to fee how thefe two accounts can be 
reconciled. If thofe who catch vipers are in danger of 
being bit by them after they are catched, certainly they 
mud be fo before, and then the whole relation becomes 
contradictory. Our author tells us, that thefe feats 
were performed for a feafon, by thofe who were artifi¬ 
cially armed againd the viper’s poifon, as well as thofe 
who had the exemption naturally; but though put in 
poffeffion of the drugs, he never had the courage to 
make the experiment. That he fhould have made fuch 
a dreadful experiment on himfelf, no perfon in his fenfes 
would expeff; but it is indeed very furprifing, that he 
did. not attempt by means of thefe medicines to arm 
fome of the brute creatures, of the lives of which he 
was fufficiently prodigal, againd the effeffs of that 
deadly poifon by which fo many of them perifhed.—. 

As furprifing it is, that he did not try what effeff the 
root or its decodlion would have upon the ferpents 
themfelves; or that though he fays he had a fmall 
quantity of this extraordinary root by him, he gave 
neither drawing nor defeription of it. 

Though it is impolfible to reconcile the particulars 
of this account to one another, the general faff of 
the incantation is confirmed by the tedimony of M. 

Savary. This writer tells us, that he faw at the fend 
of Sidi Ibrahim, a troop of people, feemingly poffeffed, 
with naked arms and a fierce look, holding in their 
hands enormous ferpents, wh'ch twined round their 
body, and endeavoured to efcape. Thefe Pfylli, grafp- 
ing them drongly by the neck, avoided the bite • and 
notwithdanding their luffing, tore them with their 
teeth, and ate them alive, while the blood dreamed from, 
their mouth. 

PTARMIGAN, in ornithology. See Tetrao. 

PTELEA, shrub -trefoil : A genus of the mo-, 
nogynia order, belonging to the tetrandria cl’afs of 
plants; and in the natural method ranking with thole 
of which the order is doubtful. The corolla is tetra- 
petalous ; the calyx quadripartite inferior ; the fruit is 
monofpermouo, with, a rounddh membrane in the 
middle, 

Tii« 
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The fpecies are, r. The trifoliata, or Carolina ftrub- 
trefoil, hath a fhrubby upright Item, dividing into a 
branchy head eight or ten feet high, covered with a 
fmcoth purplifh bark, trifoliate leaves, formed of oval 
fpear-fhaped folioles, and the branches terminated by 
large bunches of greenifh-white flowers, fucceeded by 
roundilh, bordered capfules. 2. The vifcofa, or vifcous 
Indian ptelea, rifes with feveral ftrong ftrubby Items, 
branching ereCtly 12 or £5 feet high, having a light 
brown bark, fpear-fhaped, ftiff, Ample leaves, and the 
branches terminated by clutters of greenifh flowers. 

The firft fpecies is a hardy deciduous fhrub, and a 
proper plant for the fltrubbery and other ornamental 
plantations to increafe the variety. It is propagated 
by feeds, layers, and cuttings. 

The fecond fpecies is a Rove-plant, and is propaga¬ 
ted commonly by feeds. 

PTERIS, in botany; 'a genus of the order of 
•Alices, belonging to the cryptogamia clafs of plants. 
The fructifications are in lihes under the margin. 
There- are 19 fpecies ; the moft remarkable is the 
aquilina, or common female fern. The root of this 
is v : fcid, naufeous, and bitterifh ; and like all the reft of 
the fern tribe, has a fait, mucilaginous tafte. It creeps 
under the ground in fome rich foils to the depth of 
five or fix feet, and is very difficult to be deftroyed. 
Frequent mowing in pafture-grounds, plentiful dung¬ 
ing in arable lands, but, above all, pouring urine up¬ 
on it, are the moft approved methods of killing it. It 
has, however, many good qualities to counterbalance 
the few bad ones. Fern cut while green, and left to 
rot upon the ground, is a good improver of land ; for 
its allies, if burnt, will yield the double quantity of 
fait that moft other vegetables will.—Fern is alfo an 
excellent manure for potatoes; for if buried beneath 
their roots, it never fails to produce a good crop.— 
Its aftringency is fo great, that it is ufed in many places 
abroad in dreffing and preparing kid and chamois lea¬ 
ther.—In feveral places in the north, the inhabitants 
mow it green, and, burning it to afhes, make thofe 
allies up into balls, with a little water, which they dry 
in the fun, and make ufe of them to waffi their linen 
with inftead of foap. In many of the Weftern Illes the 
people gain a very confiderable profit from the fale of 
the allies to foap and glnfs-makers.—In Glen Elg in 
Invernefsfliire, and other places, the people thatch 
their houfes with the ftalks of this fern, and fallen 
them down with ropes made either of birk-bark or 
heath. Sometimes they ufe the whole plant for the 
fame purpofe, but that does not make fo durable a co- 
veiing.—Swine are fond of the roots, elpecially if 
boiled in their waft.—In fome parts of Normandy we 
read that the poor have been reduced to the miferable 
neceffity of mixing them with their bread. And in 
Siberia, and fome other northern countiies, the inha¬ 
bitants brew them in their ale, mixing one-third of the 
roots to two-thirds of malt.—The ancients ufed the 
root of this fern, and the whole plant, in decoCtions 
and diet-drinks, in chronic diforders of all kinds, ari- 
fing from obftruCtions of the vifeera and the fpleen. 
Some of the moderns have given it a high character in 
the fame intentions, but it is rarely ufed in the prefent 
practice. The country people, however, ftill conti¬ 
nue to retain fome of its ancient ufes ; for they give the 
powder of it to deftroy worms, and look upon a bed 
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of the green plant as a fovereign cure for the rickets in 

children. 

PTEROCARPUS, in botany: A genus of the de- 
candria order, belonging to the diadelphia clafs of 
plants; and in the natural method ranking under the 
32d order, Papilionacee. The calyx is quinquedentate, 
the capfule falcated, liliaceous, varicofe. The feeds are 
few and folitary. There are four fpecies, viz. 1. Dra¬ 
co; 2. Ecajlaphyllum ; 3. Lunatus; and, 4. Santalinus. 
This laft is by fome referred to the genus Santalum. It 
is called red faunders ; and the wood is brought from 
the Eaft Indies in large billets, of a compact texture, a 
dull red, almoft blackift colour on the outfide, and a 
deep brighter red within. This wood has no manifeft 
fmell, and little or no tafte. It has been commended 
as a mild aftringent, and a corroborant of the nervous 
fyftem: but thefe are qualities that belong only to the 
yellow fort. 

The principal ufe of red faunders is as a colouring 
drug ; with which intention it is employed in fome for¬ 
mulae, particularly in the tinttura lavenduLe compojita. 
It communicates a deep red to reClified fpirit, but gives 
no tinge to aqueous liquors ; a fmall quantity of the 
refin, extracted by means of fpirit, tinges a large one of 
freft fpirit of an elegant blood-red. There is fcarcely 
any oil, that of lavender excepted, to which it com¬ 
municates its colour. Geoffroy and others take notice, 
that the Brazil woods are fometimes fubftituted for red 
faunders ; ar.d the college of Bruffe's are in doubt whe¬ 
ther all that is fold among them for faunders be not 
really a wood of that kind. According to the account 
which they have given, their faunders is certainly the 
Brazil wood; the diftinguifting character of which is, 
that it imparts its colour to water. 

PTEROCOCEUS, in botany, is a Ipecies of the- 
genus Calligonum. See Calligonum. 

PTERONIA, in botany : A genus of the polyga- 
mia equalis order, belonging to the fyngenefia clafs of 
plants f and in the natural method ranking under the 
49th order, Compofitie. The receptacle is full of mul¬ 
tipartite briftles ; the pappus a little plumy ; the calyx 
imbricated. 

PTEROSPERMUM, in botany: A genus of the 
polyandria order, belonging to the monodelphia clafs 
of plants ; and in the natural method ranking under the 
37th order, Columnifera. The calyx is quinquepartite ; 
the corolla confifts of five oblong fpreading petals. The 
filaments are about 15, which unite towards the bafe 
into a tube. The ftyle is cylindrical; the capfule is oval, 
woody, and quinquelocular, each of which are bivalved, 
containing many oblong, comprefled, and winged feeds. 
There is only one fpecies, viz. the Pentapeies, a native 
of the Eaft Indies; the wood of which is very hard, 
and very like that of the holly-tree. 

PTINUS, a genus of infeCts belonging to the order 
of coleoptera. The antennae are filif rm : The laft or 
exterior articulations are longer than the others : The 
thorax is nearly round, without a margin, into which 
the head is drawn back or received.; The feet are 
made for leaping. The rhoft remarkable fpecies are, 

1. The peCtinicernis. This is produced from a worm 
that lodges in wood and the trunks of trees, fuch as 
the willow, where it makes deep round holes, turns to 
a winged infeCt, takes flight, and roofts upon flowers. 
It is diftinguifted by its antennse pectinated on one 
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l’tifaa fide, whence it has the name of feathered. The elytra tues and political abilities. He eftabliflied and augmented 
II and thorax are of a deep clay-coloured brown, the an- the famous Alexandrian library, which had been be- 
l’tolemy, tennse anc j j e g S are 0 f ;1 p a j e 5,- own . gun by his father. He greatly increafed the commerce 

2. The pertinax. The form of this infeet refembles of Egypt, and gi anted confiderable privileges to the 
the preceding one, faring that its antennse are filiform. Jews, from whom he obtained a copy of the Old Te- 
It is all over of a deep blackifh brown colour refem- (lament, which he caufed to be tranflated into Greek, 
bling foot It attacks houfehold furniture, cloathes, and depofited in his library. This is fuppofed to have 
furs, and efpecially animals dried and preferred in col- been the verfion called the Septueigint. He died 246 
ledtions of natural hiftory, where it makes great havock. years B. C. aged 64. 

When caught, this infedt bends its legs, draws back Ptolemy (Cerannus), the elder brother, fled to 
its head, and lies as if it was dead till it thinks itftlf Seleucus king of Macedon, who received him hofpita- 
out of danger. It cannot be forced out of this flate of fably ; in return for which he alfaffinated him, and 
inadtion either by pricking or tearing : nothing but a ufurped his crown. He then invited Arfinoe, who 
ltrong degree of heat can oblige it to refume its mo- was his widow and his own lifter, to (hare the govern- 
tion and run away. There are many beautiful varieties ment with him ; but as foon as he got her in his pow- 
of this genus ; but they in general efcape our attention er, he murdered her and her children. He was at 
by their minutenefs, and living among hay, dried length defeated, killed, and torn limb from limb by 
leaves, and divers other duftv matters, where they un- the Gauls, 279 B. C. 

dergo their metamorphofes. The larva; of fome are Ptolemy (Claudius), a celebrated mathematician 
found in trunks of decayed trees, in old tables, chairs, and aftrologer, was born at Pelufium, and furnamed 
&ic. See Plate CCCCXVI. by the Greeks Moft'Divine and Mofi Wife. He flou- 

PTISAN, is properly barley decorticated, or de- rifiied at Alexandria in the fecond century, under the 
privedofits hulls, by beating in a mortar, as was the reigns of Adrian and Marcus Aurelius, about tha 
ancient praftice ; though the cooling potion obtained 138th year before the Chriftian era. There are Hill 
by boiling fuch barley in water, and afterwards fweet- extant his Geography, and feveral learned works on 
ening the liquor with liquorice-root, is what at prefent aftronomy. The principal of which are, 1. The Alma- 
goes by the name of Pttfan; and to render it laxative, geft ; 2. De Judiciis Afrologicit; 3. Planifpharium. His 
fome add a little fenna or other ingredient of the fame fyftem of the world was ior many years adopted by 
intention. the philofophers and aftronomers ; but the learned have 

PTOLEMAIC Syflem of Afronomy, is that in- rejected it for the fyftem of Copernicus. See Astro- 
vented by Claudius Ptolemseus. See Ptolemy) Clau- mony, n° 16. 

dius). PTYALISM, in medicine-, a falivation, or frequent 

PTOLEMAIS, (anc. geog.) ; the port of Arfinoe, and copious difeharge of faliva. The word is Greek, 
fituated on the weft branch of the Nile, which concurs formed from ctj® “ to fpit.” 

to form the ifland called Nomos Heracleotes , to the PUBERTY, denotes the age at which a perfon is 
fouth of the vertex of the Delta. capable of procreating or begetting children. See Man 

Ptolemais (Strabo) ; the largeft and moft confi- n° 13 — 18. 
derable town of the Thebais, or Higher Egypt, and Puberty, in law, is fixed at the age of 12 in fie- 
in nothing ftiort of Memphis; governed in the man- males, and 14 in males ; after which they are rec- 
ner of a Greek republic ; fituated on the weft fide of koned to be fit for marriage. But as to crimes .and 
the Nile, almoft oppofite to Coptos. This town, piinifhments, the age of puberty is fixed at 14 in both 
which was built by Ptolemy Philadelphus, is now fexes. 

known by the name of Ptolometa. The walls and gates PUBES, in anatomy, denotes the middle part of the- 
are ftill entire, and there are a vaft number of Greek in- hypogaftric region in men or women, lying between- 
feriptions, but only a few columns of the portico re- the two inguina or groins. 

main. There is likewife an Ionic temple, done in the Section of the Pubej. See Midwifery and Sigaul- 
moft ancient manner of executing that order, of which 71 an Operation. 

Mr Bruce took a drawing, which is preferved in the Pubes, in botany, the hair or down on the leaves, 
king’s colletftion. — Another, of Cyrenaica, anciently of fome plants. See Hair. 

called Barce .—A third of the Troglodytica, furnamed PUBLICAN, among the Romans, cne who farm- 
Epitheras., from the chace of wild beafts, as elephants : ed the taxes and public revenues, 
lying in the fame parallel with Meroe (Strabo) ; on the PUBLICATION, the art of making a thing known. 
Arabian gulf (Pliny); 4820 ftadia to the fouth of to the world, the fame with promulgation. 

Berenice.— A fourth, of Galilee, anciently called Aca t PUBLIUS Syrus, a Syrian mimic poet, who flou- 
or Aeon; made a Roman colony under the emperor rifiied about 44 years before Chrift. He was original- 
Claudius (Pliny),—A fifth ofPamphylia; fituated near ly a Have fold to a Roman patrician, called Domitius, 
the river Melas, on the borders of Cilicia Afpera. who brought him up with great attention, and gave 

PTOLEMY (Soter, or Lagus), king of Egypt, a him bis freedom when of age. He gained the efteem of 
renowned warrior, end an excellent prince: he efta- the moft powerful men at Rome, and reckoned J. Casfar 
bliihed an academy at Alexandria, and was himfelf among his patrons. He foon eclipfed the poet Laberi- 
a.man of letters. Died 284 B. C. aged 92. us, whofe burlefque compofitions were in general efteem. 

Ptolemy (Philadelphus), his fecond fon, fucceeded There remains of Publius, a collection of moral fen- 
him to the exclufion of Ptolemy Ceraunus. He was re- tences, written in iambics, and placed in alphabetical 
nowned as a conqueror,but more revered for his greatvir- order. 
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1 *mcitoh Oak PUCE RON, a name given by naturallftstoavery 
II remarkable fpecies of animal of the puceron kind. They 
Puffesidorf . bury . t h eln f e i ves ; n the clefts of the oak and fome other 
trees, and getting into the crevices, where the bark is 
- a little feparated from the wood, they there live ateafe, 
and feed to their fill, without being expofed to their 
common enemies. They are larger than the other pti- 
cerons, the winged ones being nearly as large as a com¬ 
mon houfe fly ; and thofe without wings are alfo larger 
than any other fpecies of the fame genus. - The wing¬ 
ed ones are black, and the others of a coffee colour. 
Their trunk is twice the length of their bodies, and, 
when walking, it is carried ftraight along the belly, trail¬ 
ing behind it with the point up. When the creature 
has a mind to fuck a part of the tree that is juft before 
it, it dnjws up, and fiiorter.s the trunk, till it brings it 
to a proper length and direffion; but when it fucks 
in the common way, it crawls upon the inner furface of 
the bark, and the turned up end of the trunk, which 
refembles a tail, fixes itfelf againft the wood that is be¬ 
hind it, or contiguous to is back, and fucks there. The 
extremity of this trunk holds fo fall; by the wood, that 
when it is pulled away, it frequently brings a fmall niece 
of the wood away with it. 

The ants are as fond of thefe as of the other fpecies 
of pucerons, and that for the fame reafon, not feeding 
upon them, but on their dung, which is a liquid mat¬ 
ter of a fweet tafte, and is the natural juice of the tree, 
very little altered. Thefe creatures are the fureft 
guides where to find this fpecies of puceron ; for if we 
at any time fee a number of thefe crawling up an oak 
to a certain part, and there creeping into the clefts of 
the bark, we may be affured that in that place there 
are quantities of thefe oak pucerons. The ants are fo 
extremely fond of the juices of the tree, when prepared 
for them by palling through the body of this animal, 
that when the puceron has a drop not yet evacuated, but 
hanging only in part out at the paffage, an ant will of¬ 
ten feize on it there. 

Pucerons, Vinefretters, or Plant-lice. See Aphis. 

PUDENDA, the parts of generation in both fexes. 
See Anatomy, n° 107 and 108. 

PUERILITY, in difeourfe, is defined by Longinus 
to be a thought which, by being too far fetched, be¬ 
comes flat and infipid. Puerility, he adds, is the com¬ 
mon fault of thofe who affedt to fay nothing but what 
is brilliant and extraordinary. 

PUFFENDORF (Samuel de) was born in 1631 
U.L Fleh, a little village in Mifnia, a province in Up¬ 
per Saxony ; and was fon of Elias Puffendorf, minifter 
of that place. After having made great progrefs in 
the fciences at Leipfic, he turned his thoughts to the 
ftudy of the public law, which in Germany confifts of 
the knowledge of. the rights of the empire, over the 
princes and ftates of which it is compofed, and thofe 
of the princes and ftates with refpedt to each other. 
But though he ufed hisutmoft efforts to diftinguilh him- 
felf, he cefpifed thofe pompous titles which are fo much 
fought for at univerfities, and never would take the de¬ 
gree of dodlor. He accepted the place of governor to 
the fan of Mr Coyet, a Svvedifh nobleman, who was 
then ambaffador from Sweden to the court of Den¬ 
mark. For this purpqfe he went to, Copenhagen, but 
continued not long at eafe there; for the war being re- 
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newed fome time after between Denmark and Sweden, PufTeinJotf 
he was feized with the whole family of the ambaffador. 

During his confinement, which lafted eight months, as 
he had no books, and was allowed to fee no perfon, 
be amufed himfelf by meditating on what he read in 
Grotius’s treatife De Jure Belli et Pacts, and the 
political writings of Mr Hobbes. Out of thefe he 
drew up a fhert fyftem, to which he added fome 
thoughts of his own, and publiffied it at the Hague in 
1660, under the title of Elementa Jurifprudent'uz Uni - 
verjalis. This recommended him to the el eft or Pala¬ 
tine, who invited him to the univerfity of Heidelberg, 
where he founded in his favour a prefefforihip of the 
law of nature and nations, which was the firft of that 
kind eftablifhed in Germany. Puffendorf remained at 
Heidelberg till 1673, when Charles XI. of Sweden 
gave him an invitation to be profeffor of the law of 
nature and nations at Lundcn ; which place the eleftor 
Palatine reluctantly allowed him to accept. He went 
thither the fame year; and after that time his reputation 
greatly increafed. Some years after, the king of Swe¬ 
den fent for him to Stockholm, and made him his hifto- 
riographer, and one of his counlellors. In 1688, the 
elector of Brandenburg obtained the confent of his 
Swedifh majefty, that he fhould come to Berlin, in or¬ 
der to write the hiftory of the eleftor William the 
Great; and in 1694 made him a baron. But he died 
that fame year of an inflammation in his feet, occafioned 
by cutting his nails; having attained his grand climac¬ 
teric. Of his works, which are numerous, the follow¬ 
ing are the principal: 1. A Treatife on the Law of 
Nature and Nations, written in German; of which 
there is an Englifh tranflation with Barbeyrac’s Notes. 

2. An Introduction to the Hiftory of the Principal 
States which at prefent fubfift in Europe; written in 
German ; which has been alfo tranfiated into.Englifh. 

3. The Hiftory of Sweden, from Guftavus Adolphus’s 
expedition into Germany to the abdication of Queen- 
Chriftina. 4. The Hiftory of Charles Guftavus, two 
volumes folio, &c. 

PUFFIN. See Alca, n° 3. 

PUGET (Peter Paul), one of the gfeateft painters 
and fculptors France ever produced, though but little 
noticed by their own writers, was bom at Marfeilles 
in 1623. In his youth he was the difciple of Roman, 
an able fculptor; and then went to Italy, where he 
ftudied painting and architeflure. In painting he fo 
well imitated the manner of Peter de Cortona, that this 
painter defired to fee him, and entered into a friend- 
fhip with him. In 1657, a dangerous diforder obliged 
him to renounce the pencil, and devote himfelf to fculp- 
ture; and his reputation caufing him to be invited to 
Paris, he enjoyed a penfion of 1200 crowns, as fculp¬ 
tor and director of the works relating to veffels and 
galleys. He died at Marfeilles in 1695, and has left a 
number of admirable ftatues behind him both in France 
and Italy. 

PUGIL, in phyfic, &c. fuch a quantity of flowers, 
feeds, or the like, as may be taken up between the 
thumb and two fore-fingers. It is reckoned the eighth 
part of the manipulus or handful. 

PULEGIUM, or Penny- Royal. See Mentha. 

PULEX, the Flea, in zoology, a genus of infe&s 
belonging to the order of aptera. It has two eyes, 

and 
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1 V 1 «. and fix feet fitted for leaping ; the feelers are like tions may be obferved, and particularly their way of' Pule*. 

threads ; the roftrum is infledted, fetaceous, and armed coupling, which is performed tail to tail; the female, J - 

with a fling; and the belly is compreffed. which is much the larger, (landing on the male They 

The generation of this familiar vermin affords fome- may alfo be thusfeen to lay their eggs, not all at once, 

thing very curious, firft difcovered by faig. Diaciento but ten or twelve in a day, for feveral days fucceffively; 

Ceftore. Fleas bring forth eggs, or nits, which they which eggs will be afterwards found to hatch fuccef- 
depoflt on animals that afford them a proper food : thefe lively in the fame order. The flea may eafily be dif- 
eggs being very round and fmooth, ufually flip llraight fedled in a drop of water; and by this means the fto- 
down ; unlefs detained by the piles or other inequali- mach and bowels, with their periflaltic motion, may he 
ties, of the clothes, hairs, See. Of thefe eggs are difcovered very plainly, as alfo their teftes and penis, 
hatched white worms, of a fhining pearl colour, which with the veins and arteries, though minute beyond all 
feed on the feurfy fubftance of the cuticle, the downy conception. Mr Lieuwenhoek affirms alfo, that he has 
matter gathered in the piles of clothes, or other the feen innumerable animalcules, fhaped like ferpents, in 
like fubftances. In a fortnight they come to a tolerable the femen mafeulinum of a flea. This blood-thirfly in- Barbut’s 

fize, and are very lively and adlive ; and, if at any fedt, which fattens at the expence of the human fpecies, decora of 

lime diflurbed, they fuddenly roll themfelves into a prefers the more delicate fkin of women; but preys ne ^’ & 
kind of ball. Soon after this, they come to creep, af- neither upon epileptic perfons, nor upon the dead or P ‘ 
ter the manner of filk-worms, with a very fwift motion, dying. It loves to neftle in the fur of dogs, cats, and 
When arrived at their fize, they hide themfelves as rats. The nefts of river-fwallows are fometimes plen- 
much as poffible, and fpin a filken thread out of their tifully flored with them. 

mouth, wherewidr they form themfelves afmallround Fleas are apterous; walk but little, but leap to a 
bag, or cafe, white within as paper, but without al- height equal to 200 times that of their own body, 
ways dirty, and fouled with duft. Here, after a fort- This amazing motion is performed by means of the ela- 
night’s reft, the animalcule burfts out, transformed in- flicity of their feet, the articulations of which are fo 
to a perfedt flea ; leaving its exuvia in the bag. While many fprings. Thus it eludes, with furprifing agility, 
it remains in the bag, it is milk-white, till the fecond the purfuit of the perfon on whom it riots.—Among 

day before its eruption; when it becomes colouted, the memorabilia of fleas, one, they fay, has been fee n 

grows hard, and gets ftrength ; fo that upon its firft to draw a fmall filver piece of ordnance to which it 
deli very it fprings nimbly away. was fattened, the firing of the gun no wife daunting its 

The flea, when examined by the microfcope, affords intrepidity. The owner carried it about in a little 
a very pleafing objedl. It is covered all over with black, box lined with velvet, every now and then placing it 
hard, and fhelly feales or plates, which are curioufly on her arm to let it feed ; but winter put an end to 
jointed, and folded over one another in fuch a manner the being of this martial flee. Another flea that be- 
as to comply with all the nimble motions of the crea- came Have to an Englifhman, had for its daily and 
ture. Thefe feales are all curioufly polifhed, and are eafy talk to drag its golden chain and padlock, of the 
befet about the edges with fhert fpikes in a very beau- weight of one grain. A third flea ferved as a thrill- 
tiful and regular order. Its neck is finely arched, and horfe to an Engiifh artift, who had made an ivory- 
much refembles the tail of a lobfter : the head alfo is coach and fix, that carried a coachman with his dog 
very extraordinary ; for from the fnout-part of it there between his legs, a poftilion two footmen, and four 
proceed the two fore-legs, and between thefe is placed infide riders. At Surat fleas, bugs, and other vora- 
the piercer or fucker with which it penetrates the fkin cious vermin are in fo great veneration, that they have 
to get its food. Its eyes are very large and beautiful, an hofpital endowed, where every night a poor fellow, 
and it has two fliort horns or feelers. It has four other for hire, fuffers himfelf to be preyed upon. He is 
legs joined all at the bread. The.fe, when it leaps, fattened naked on a bed, when the feaft begins at his 
fold fhort one within another ; and then, exerting their expence. In Turkey there is a fimilar foundation for 
fpring all at the fame inftant, they carry the creature decayed dogs; an inftitution lefs ridiculous than the 
to a furprifing diftance. The legs have feveral joints, other. Mercurial ointment, bpmftone, a fumigation 
and are very hairy, and terminate in two long and hook - with the leaves of penny-royal, or frefh-gathered leaves 
ed (harp claws. The piercer or fucker of the flea is of that plant fewed up in a bag, and laid in the bed, are 
lodged between its fore-legs, and includes a couple of remedies pointed out as deftrudtive of fleas, 
darts or lancets ; which, after the piercer has made an Puinx-Arhoreus, in natural hiftory the name given 
entrance, are thruft farther into the flefh, to make the by Mr Reaumur to a very large genus of fmall animals, 
blood flow from the adjacent parts and occafion that They are a kind of half-winged creatures : they have 
round red fpot, with a hole in die centre of it, vulgarly granulated antennse ; and fome of them, in their mod 
called a jlea-bite . This piercer, its (heath opening fide- perfect Hate, have complete wings. Thefe are diftin- 
wife and the two lancets within it, are very difficult to guifhed from the others by the name of mufea-pulex or 
be feen 5 unlefs the two fore-legs, between which they the nvinged-pulex. 

are hid, be cut off clofe to the head : for the flea rarely -? The feveral fpecies of thefe' creatures are of different 
puts out its piercer, except at the time of feeding, but colours: fome are brown, others yellow : but the moll 
keeps it folded inwards ; and the bed; way of feeing frequent are green. They all feed upon the leaves of 
it is by cutting off firft the head, and then the fore- trees, which become withered and curled up on their 
legs, and then it is ufually feen thruft out in convulfions. eroding them ; and they are fo common, that where- 
By keeping fleas in a glafs tube corked up at both ever a leaf of a tree is found curled up, or of a diffe- 
«nds, but fo as to admit frelh air, their feveral ac- rent form from the others, it is highly probable thefe 
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animals are on ir, or that it is their work. Among 
trees the willow and the rofe are the m ift infefted by 
them; and among plants, the bean and the poppy. 

They live a focial life, multitudes of males and females 
being found together. The females are eafily diftin- 
guilhed from the males, by their being thicker in the 
body, and having larger bellies. 

It is very wonderful, that of all the known animals 
of the winged kind, thefe are the only ones which are 
viviparous. This is eafily feen beyond a poffibility of 
doubt; for, on examining a duller of them together, 
it is a common thing to fee, by the help of a fmall 
magnifier, a female in the aft of parturition; and the 
author* of this account frequently faw the young pulex 
protruded out, from a palfage near the anus of the 
female, perfcftly formed. He had fufpefted this 
from the total want of eggs among fo numerous a tribe 
of animals, and from their remarkably fpeedy propaga¬ 
tion, and was thus convinced of it by ocular demonftra- 
tion. 

They are armed with a tender and flexile probofeis; 
with which they feize hold of the young Ihoots of the 
tree they live upon, twifting. the probofeis round it. 

Thefe creatures are always ieen naked and expofed, 
Handing on the outfide of the ftalks and leaves, and 
fucking in their juices for nourifliment with their pro¬ 
bofeis. But there is another fpecies of them, which 
are alike viviparous, and agree with them in all re- 
fpefts except in their manner of living. Thefe get 
into the inner fubftance of the leaves, like the worms 
called afcarices ; and feed on the parenchyma, being de¬ 
fended from all injuries by living between the integu¬ 
ments. In this cale, the leaves they bury themfelves 
in become fcabrous and deformed, and produce a fort 
of galls; fo that Malpliigi erred in fuppofing all the 
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beautiful red patches which may be obferved in a dry 
fummer feafon on ftagnant waters, giving rife to re¬ 
ports of water being turned to blood, and in the minds 
of the lefs informed thought to portend dire events. 
The other fpecies of the fame genus colleft on waters 
in a fimilar way, and occafion a fimilar appearance, as 
has been mentioned under the generic name, to which 
we refer our readers. See alfo Swammerdam’s Book of 
Nature , p. 39 ; Baker’s Employment for the Microfcope, 
p. 302.; Schoeffer’s Icon. Inf. ; Sultz. Inf. p. 30 : De 
Seer’s Inf. vol. 7. &c. where there are alfo excellent fi¬ 
gures of it. We have given a figure of it magnified and 
drawn from life: The outward form of the body, 
Swammerdam fays, is a kind of fquare; under the 
eye there is a (harp beak ; on the breaft are a kind of 
arms divided into branches lik£ the boughs of trees, 
and in the abdomen there is a tranfparent fubltance 
with the legs and tail, and in the hinder part of the 
body, its legs appear placed as it were on the middle 
of the back : The eyes are almoft clofe together, and 
are reticulated ; the beak is tranfparent. 

It appears that infefts of this tribe are enabled to 
bear the extremes ofheatand cold : for Ray, in his Hif- 
toria InfeSorum, p. 41, obferves, that the pulex jhiv'iati- 
lis was met with by Mr Willoughby in a hot bath 
near Vicenza in Italy the temperature of which was 
fuch as to prevent any other living therein ; and, on 
the contrary, O. Fabricius, in his Fauna Grenlandice, 
p. 264. mentions the circumftance of the msnoculuspu'ex 
being frequently found under die ice in the ftagnant 
waters of Greenland. 

The chego, or pulex minimus > evtem penetrans , A- 
mericanus of Catefby, is a very fmall animal found 
in warm climates. It is a very troublefome infeft, 
efpecially to negroes and fuch as are flovenly or go 


I’ule*. 


Plate 

CCCCXVl- 


•rails of trees to be produced by the animals hatched of barefooted. They penetrate the (kin, under which they 
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the eggs of ichneumon flies ; fince thefe animals, which 
lire viviparous, and are of a very different kind from 
the worms of the ichneumon flies, equally produce them. 
A female of the fpecies here ^treated of has been feen 
to bring fordi feven young ones in a day : and thus 
from redding alone in the tubercles which fheliad form¬ 
ed on a leaf, fhe in a little time becomes the mother 
of a numerous family ; each of which raifes its own tu¬ 
mour or gall on the leaf, which at firft are fmall and 
round, and of a beautiful red like kermes. 

Such of thefe as are of the male fpecies have a cer¬ 
tain time of reft, in which they lie buried in a filky 
•matter, and afterwards become winged, flying nimbly 
.about; whereas the females never are able to fly, but 
remain always half-winged. It is to be obferved, how¬ 
ever, that there is a different fpecies of winged infefts 
frequently found flying about the female pulices, as 
well as their own males ; fo that all the fmall-winged 
infefts about them are not to be thought of their own 
fpecies. Thefe do not greatly differ in figure ; but the 
cue are hannlefs, and the others have (lings, and hurt 
-jUjy part of the body on which they fix. 

Puli x Aquaticus auBorum (monocvlus pulex of Lin¬ 
naeus), in entymology, is a fpecies of the genus Mono- 
culus, which fee. It is a moft curious infeft of the 
tize of a flea, and has been noticed by many writers 
who have examined its parts with accuracy, and is that 
which, uniting together in vaft numhers, occafions the 


lay a bunch of eggs, which fwell to the bignefs of a 
fmall pea or tare. They are exceedingly painful; and 
unlefs great care is ufed in taking them cut, they are dan¬ 
gerous. It is about one-fourth the fize of a common 
flea ; the figure is confiderably magnified. From the pj a g 
mouth iffues a hollow tube like that of a common ccccxV- 
flea, between a pair of antennse. It has fix jointed 
legs, and fomething like a tail. Under it is one of its 
eggs, which is fcarcely vifibleto the nak“d eye. Thefe 
animals are a great nuifance to moft parts of America 
between the tropics. See Sir Hans Sloane’s, Hiflory of 
Jamaica , Introd. p. exxiv. and vol. ii. 191, 192. 

PuLEx-Eaters, a name given by naturalifts to a fort 
of worms frequently found on the leaves of trees, where 
they devour the animals called pulices arborei. 

Of thefe there are feveral fpecies, which owe their 
origin to the eggs of different creatures ; for there are 
none of them in their ultimate date in this their time 
of feeding. According to the different animals whole 
eggs they are hatched from, thefe are of different form 
and ftrufture. Some are hexapodes, or endued with fix 
feet; thefe belong to the beetle-tiibe, and finally change 
into beetles like the parent animal from whofe eggs 
they fprung. Others have no legs, and are produced 
from the eggs of flies of various kinds. And, finally, 
others are genuine caterpillars, though fmall; but thefe 
are the moft rare of all. 

The two general kinds are the hexapodes, or beetle- 

worms 
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iMe? tfortAt ; and the apodes, or fly-worms. The fly which 
II gives origin to the la it. of thefe is a four-winged one ; 
and takes care always to depofit her eggs in a place 
where there are plenty of the pulices, ufually on the 
ftalk or young branches of a tree in the midft of large 
families of them. The worm, as foon as hatched, finds 
itfelf in the mic’ft of abundance of food, preying at 
pleafure on thefe animals, which are wholly defence- 
lefs. The ftalks of the elder and woodbine are fre¬ 
quently found covered over with thefe pulices ; and 
among them theie may ufually be found one or more 
of thefe deftroyers feeding at will, fucking in the juices 
from their bodies, and then throwing away the dry 
fkins. Befides the worms of this four-winged fly, there 
is one of a two-winged wafp-fiy, very deftrudtive of 
thefe animals. 

PULLEY, in mechanics, one of the five mechanical 
powers. See Mechanics, p. 739. 

PULMO, the Lungs, in Anatomy. See there, 
a 0 117. 

PULMONARIA, Lungwort: A genus of the 
monogynia order, belonging to the pentandria clafs of 
plants ; and in the natural method ranking under the 
41(1 order, Afperfoliet. The corolla is funnel-fhaped, 
with its throat pervious; the calyx is prifmatic and 
pentagonal. There are feveral fpecies ; of which the 
molt remarkable is the officinalis, common fpotted lung¬ 
wort, or Jerufalem cowflip. This is a native of woods 
and fhady places in Italy and Germany, but has been 
cultivated in Britain for medicinal ufe. The leaves are 
of a green colour, fpotted with white ; and of a mu¬ 
cilaginous tafte, without any fmell. They are recom¬ 
mended in phthifis, ulcers of the lungs. See. but their 
virtues in thefe difeafes are not warranted by experi¬ 
ence. 

PULO pinang. See Prince of Wales's JJland. 

PULP, in pharmacy, the flefhy and fucculent parts 
of fruits extrafled by infufion or boiling, and pafled 
through a fieve. 

PULPIT, an elevated place in a church, whence 
fermons are delivered. The French give the fame name 
jo a reading-defk. 

PULPITUM, in the Grecian and Roman theatres, 
was a place where the players performed their parts. It 
was lower than the feena, and higher than the orcheftra. 
It nearly anfwered to what we call the llage, as diftin- 
guifhed from the pit and galleries.— Pul pit um was alfo 
a moveable defk or pulpit, from which difputants pro¬ 
nounced their diflertations, and authors recited their 
works. 

PULSE, in the animal economy, denotes the beat¬ 
ing or throbbing of the heart and arteries. . 

Ho do&rine has been involved in more difficulties 
than that of pulfes; fince, in giving a phyfiological ac¬ 
count of thfcm, phyficians have efpoufed quite oppofite 
fentiments ; whilft feme doubt whether the pulfe is 
owing to the fyftole or diaflole ; as alfo, whether the 
motion of the heart and arteries is one and the fame, for 
a moment of time. 

With regard to motion, the pulfes are reckoned 
only four; great and little, quick and flow. When 
quicknefs and greatnefs are joined together, it becomes 
violent; and when it is little and flow it is called a <weak 
pulfe. They are alfo faid to be frequent and rare, equal 
and unequal ; but thefe are not the elfential affections 


of motion. Frequency and quicknefs are often con- Pulfe. 
founded with each other. A pulfe is faid to be hard v 
or f>ft, with regard to the artery, according as it is 
tenfe, renitent, and hard, or flaccid, foft and lax: for 
the difpofition of the arteries contributes greatly to the 
change of the pulfe; wherefore it fometimes happens, 
that the pulfe in both arms is not alike which is very 
common iri a hemiplexy. Add to thefe a convullive 
pulfe, which does not proceed from the blood, but 
from the ftate of the artery; and is known by a tre- 
mulous fubfultory motion, and the artery feems to be 
drawn upwards: this, in acute fevers, is the lign of death; 
and is faid to be the pulfe in dying perfons, which is like- 
wife generally unequal and intermitting. A great pulii 
fhows a more copious afflux of the blood to the heart; 
and from thence into the-arteries ; a little pulfe the con¬ 
trary. 

The pulfes of perfons differ according to the large- 
nefs of the heart and veflels, the quantity and tempe- 
ries of the blood, the elaftic force of the canals ; as al¬ 
fo with regard to the fex, age, feafon, air, motion, food, 
fleep, watchings, and paffions of the mind. The pulfe 
is larger and more quick in men than in women ; in 
the bilious and fanguineo-bilious, than in the phlegma¬ 
tic and melancholic. Thofe who are lean, with tenfe 
fibres and large veflels, have a greater and a ftronger 
pulfe, than thofe that are obefe, with lax fibres and 
fmall veflels; whence they are more healthy, robuft, 
and apt for labour. In children, the pulfe is quick and 
foft; in adults greater and more violent. In the old, 
it is commmonly great, hard, and flow. Labour, mo¬ 
tion, and exercife of the body, increafe the circulation 
of the blood, the excretions, and particularly refpira- 
tion ; reft renders the circulation flow and weak ; in- 
tenfe fpeaking increafesthe circulation, and ccnfequent- 
ly renders the pulfe large and quick. In watching, the. 
pulfe is more evident; in fleep, more flow and languid. 

After drinking hot things, fuch as coffee and tea, or 
hot bath-waters, as well as after meals, the pulfe vi¬ 
brates more quick. But nothing produces a greater 
change in the pulfe than affeflions of the mind : in 
terror, it is unequal, fmall, and contrafled ; in joy, fre¬ 
quent and great; in anger, quick and hard ; in fadnefs, 
flow, fmall, deep, and weak; and in intenfe ftudy, lan¬ 
guid and weak. With regard to the air, when, after the 
predominancy of a weft or fouth wind, it becomes nortlt 
or eaft, the pulfe is ftronger and larger ; as alfo when 
the quickfilver rifes in the barometer. But when the 
atmofphere is denfe, humid, rainy, with a long fouth 
wind ; as alfo where the life is fedentary, the fleep 
long, and the feafon autumnal, the pulfe is languid and 
fmall, and the perfpiration decreafed. In May it is 
great fometimes and violent; in the middle of fummer, 
quick but weak ; in the autumn, flow, foft, and weak; 
in the winter, hard and great. A draftic purge and an 
emetic render the pulfe hard, quick, an4 weak, with 
lofs of flrength ; chalybeates, and the bark, render it 
great and robutf, and the complexion lively ; volatiles 
amplify and increafe the pulfe ; acids and nitrous re¬ 
medies refrigerate the body, and appeafe the pulfe ; 
opiates and the like render it fmall and weak, and, 
decreafe the elafticity of the folids; and poifons ren¬ 
der it fmall, contrafled, and hard. When the quantity 
cf the blood is too great, bleeding raifes the pulfe. 

Pulse, is alfo ufed for the ftroke with which any 

^medium 
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Pulteney. medium is affciHed by the motion of light, found, See. 

Fnlverizj- t l lrough j t . 

. tl ° n ‘ Sir Ifaac Newton demonftrates, that the velocities 
of the pulfes in an elaftic fluid medium (whofe elaftici- 
ty is proportionable to its denfity) are in a ratio com¬ 
pounded of half the ratio of the elaftic force direftly, 
and half th e-ratio of the denfity inverfely ; fo that in a 
medium whofe elallicity is equal to its denfity, all pulfes 
will be equally fwift. 

Pulse, in botany, a term applied to all tliofe grains 
dr feeds which are gathered with the hand ; in contra- 
diftindlion to corn, &c. which are reaped, or mowed : 
or, It is the feed of the leguminous kind of plants, as 
beans, vetches, &c. but is by fome ufed for artichokes, 
afparagus, &c. 

, PULTENEY (William), tits famous oppofer of Sir 
Robert Walpole in parliament,.and afterward earl of 
Bath, was defeended from one of the mod ancient fa¬ 
milies in the kingdom, and was born in 1682. Being 
well qualified in fortune, he eatly procured a feat in the 
houfe of commons, and diftinguifhed himfelf as a warm 
partifan againft Queen Anne’s miniftry; whofe errors 
he had fagacity to detect, and fpirited eloquence to ex- 
pofe. When King George I. came to the throne, 
Mr Pulteney was made fecretary at war, and foon af¬ 
ter cofferer to the king’s houfehold ; but the good un- 
devftanding between this gentleman and Sir Robert 
Walpole, who then adted as prime minifter, was inter¬ 
rupted in 1725, on a fufpicion that Walpole was defi- 
rous of extending the limits of prerogative, and of pro¬ 
moting the interefts of Hanover, to the prejudice of 
thofe of Britain. His oppofition to Sir Robert was 
indeed carried to fuch indiferiminale lengths, that fome 
have been of opinion he often adted again!! meafures 
"beneficial to the public, merely from perfonal motives. 
It would be impracticable here to trace his parliamen¬ 
tary conduct: fo.it mud fuffice to obferve in general, 
that he became fo obnoxious to the crown, that in 1731 
the king called for the council-book, and with his own 
hand ftruck out his name from the lift of the privy-coun- 
fellors 5 a proceeding that only ferved to inflame his 
refentment and increafe his popularity. Thus he ftill 
continued to atttack the minifter with a feverity of elo¬ 
quence and faTcafm that worfted every an tagonift; fo 
that Sir Robert was heard to declare, he dreaded that 
man’s tongue more than another man’s fword. At 
length, when Walpole found the place of prime minifter 
no longer tenable, and reftgned in 1741, among other 
promotions Mr Pulteney refumed his place in the pri¬ 
vy-council, and was created earl of Bath ; a title pur- 
chafed at the expence of that popularity which after¬ 
ward he naturally enough affedied to contemn. In 
1760, toward the clofe of the.war, he publifhed A 
Letter to two Great Men, recommending proper ar¬ 
ticles to be infilled on in a treaty of peace; which, 
though the writer was then unknown, was greatly ap¬ 
plauded, and went through feveral impreffions. He 
died in 1764; and as his only fon died before him, the 
tide became extinct. 

PULVERIZATION, the art of pulverizing, or 
reducing a dry body into a fine powder; which is per¬ 
formed, in friable bodies, by pounding or beating them 
in a mortar, &c. : but to pulverize malleable cues, 
other methods muft be taken. To pulverize lead, or 


tin, the method is this: Rub a round wooden box all Feme* 
over the infide with chalk ; pour a little of the melted II 
metal nimbly into the box ; when (hutting the lid, and . P U *"P- , 
fhaking the box brifkly, the metal will be reduced to 
powder. 

PUMEX, the Pumice-stone, a fubftance frequent¬ 
ly thrown out of volcanoes, though there are many 
which are never known to throw it out. It is very lull 
of pores and blifters ; in confequence of which it is 
fpecifically very light, and refembles the frothy flag 
produced in our iron furnaces. It is of two colours, 
black and white; the former being that which it has 
when thrown out of the volcano ; the latter, as Cron- 
ftedt conjectures, being perhaps faded and bleached. 

M. Magellan confiders it rather as a volcanic ejection 
than a volcanic production; and deferibes it as of a 
whit;, reddifh-brown, grey, or black colour. It is of a 
rough and porous confiftence, being made up of {lender 
fibres parallel to each other, and very light, fo that it 
fwims on water. It flrikes fire with Heel, though with 
difficulty, and feems originally to have been an afbeftos 
decompofed by the action of fire; but, on obferving 
the appearance of that glaffy flag produced in the iron- 
furnaces, which entirely refembles the pumice-ftone, 
and is produced from the calcareous fluxes ufed to pro¬ 
mote the fufion of the ore, our author is of opinion 
that the formation of pumice may be rather attributed 
to that kind of froth which muft be formed at the top 
of the melted matters in the volcanic crater. An hun¬ 
dred parts, according to Bergman, contain from 6 to 
15 of raagnefia, with a fmall proportion of calcare¬ 
ous earth, and the greateft part filex. Another kind 
of pumice, which feems to be a ferruginous granite al¬ 
tered by fire, has been difeovered by Polomieu at 
Stromboli. 

Pumice-ftone is ufed in fome mechanical arts ; as for 
rubbing and fmoothing the furface of metals, wood, 
pafteboard, and flone; for which it is well fitted by 
reafon of its harfh and brittle texture; thus fcouring 
and carrying off the little inequalities from the furfaces 
juft mentioned, 

PUMICE-stone. See the preceding article. 

PUMP, an hydraulic machine for railing water by 
means of the preffure of the atmofphere. f 

It would be an entertaining and not an uninftrue- of the-jn- 
tive piece of information to learn the progreffive fteps vewtion of 
by which the ingenuity of man has invented the vari- pump*, 
ous methods of raifing water. A pnmp muft be con- 
fidered as the laft ftep of this progrefs. Common as it 
is, and overlooked even by the curious, it is a very ab- 
ftrufe and refined invention. Nothing like it has been 
found in any of the rude nations whom the reftlefs fpi- 
rit of the Europeans has difeovered, either in the new 
continent of America or the iflands of the Pacific 
Ocean. Nay, it was unknown in the cultivated em¬ 
pire of China at the time of our arrival- there by fea ; 
and it is ftill a rarity everywhere in Afia, in places un¬ 
frequented by the Europeans. It does not appear to 
have been known to the Greeks and Romans in early 
■ times; and perhaps it came from Alexandria, where 
phyiical and mathematical fcience was much cultivated 
by the Greek fchool under the protection of the Ptole¬ 
mies. The performances of Clefibius and Hero are 
fpoken of by Pliny and Vitruyius as ..curious novel- 
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Pump, ties (a). It is perhaps not difficult to trace the Heps 
'*“ — by which thofe mechanicians were led to the inven¬ 

tion. The Egyptian wheel was a common machine all 
over Ada, and is ftill in life in the remote!! corners, 
and was brought by the Saracens into Spain, where it 
is ftill very common under its ancient name noria. The 
Danifh miffionaries found in a remote village in the 
kingdom of Siam the immediate offspring of the noria 
(Lcttres Edtfanies el Curieufes.) It was a wheel turned 
by an afs, and carrying round, not a firing of earthen 
pots, but a filing of wifps of hay, which it drew 
through a wooden trunk. This rude chain-pump was 
in frequent ufe for watering the rice fields. It is 
highly probable that it is of great antiquity, although 
we do not recoiled its being mentioned by any of the 
Greek or Roman writers. The Arabs and Indians 
were nothing lefs than innovators; and we may fup- 
pofe with great fafety, that what arts we now find 
among them they poffeffed in very remote periods. 
Now the ftep from this to the pump is but fhort, though 
it is nice and refined ; and the forcing pump of Ctefibi- 
us is the eafielt and moft natural. 

Hate Let AB (fig. i.) be the furface of the water in the 
ccccxmv. well, and D the height where it is to be delivered. Let 
2 , DC be a long wooden trunk, reaching as deep under 

Ctefibms’s water as poffible. Let the rope EF be fitted with its 
P um P* knot of hay F. When it is drawn up through the 
trunk, it will bring up along with it all the water lying 
between C and A, which will begin to run out by the. 
fpout D as foon as the knot gets to G, as far be¬ 
low D as C is below A. All this is very obvious; 
and it required but little refledion to be affured, that if 
F was let down again, or pufheddown, by a rod inftead 
of a rope, it would again perform the fame office. Here 
is a very fimple pump. And if it was ever put in prac¬ 
tice, it behoved to fhow the fupporting power of the 
atmofphere, becaufe the water would not only be lifted 
by the knot, but would even follow it. The imper- 
fedion of this pump behoved to appear at firft fight, 
and to fuggeft its remedy. By.puftiing down the knot 
E, which we {hall henceforward call the p'tjlon, all the 
force expended in lifting up the water between A and 
G is thrown away, becaufe it is again let down. A 
valve G, at the bottom, would prevent this. But then 
there mud be a paffage made for the water by a lateral 
tube KBD (fig. 2.) And if this bealfo furnilhed with 
a valve H, to prevent its lofing the water, we have the 
pump of Ctefibius, as sketched in fig. 2. The valve is 
the great refinement: but perhaps even this had made 
its appearance before in the noria. For, in the more 
perfed kinds of thefe machines, the pots have a Hop 
or valve in their bottom, which hangs open while the 


pot del'cends with its month downwards, and then .d- Put.]), 

lews it to fill readily in the cidern; whereas, without v 
the valve, it would occaiion a double Lad to the wheel. 

If eve fuppofe that the valve had made its appearance 
fo early, it is not improbable that the common pomp 
fketebed in fig. 3. was as old as that of Ctefibius. For 
a further defeription of the pump of Ctefibius as it was 
ufed by the ancients, and of thofe pumps which have 
been deduced from it and are now in common ufe, fee 
Hydrostatics n° 28 —32. In this place we fhall firft 
give a Ihort defeription of the chief varieties of theft en¬ 
gines, conlidering them in their fimpleft form, and we 
lhalle > plain in very general terms their mode of opera¬ 
tion. IVe (hall then give a concife and popular theory 
of their operation, furnilhing principles to direct us in 
their c inllruftion ; and we lliall conclude with the de¬ 
feription of a few peculiarities which may contribute to 
their improvement or perfection. 

There are but two forts of pumps which effentially 
differ; and all the varieties that we fee are only modifi¬ 
cations of thefe. One of thefe original pumps has a folid 
pifton; the other has a pifton with a perforation and 
a valve. We ufually call the firft a forcing pump, 
and the fecond a lifting or sucking pump. 3 

Fig. 2. is a Iketch of the forcing pump in its moft Forcing 
fimple form and fituation. It coniifts of a hollow cy- pump de- 
linder AC ca, called the working barrel, open at both bribed, 
ends, and having a valve G at the bottom, opening up¬ 
wards. This cylinder is filled by a folid pifton EF, co¬ 
vered externally with leather or tow, by which means it 
fits the box of the cylinder exaftly, and allows no water 
to efcape by its fides. There is a pipe KHD, which com¬ 
municates laterally with this cylinder, and has a valve at 
feme convenient place Iff, as near as poffible to its junc¬ 
tion with the cylinder. This valve alfo opens upwards. 

This pipe, ufually called the rising pipe, or main, ter¬ 
minates at the place D, where the water muft be delivered. 

Now fuppofe this apparatus fet into the water, fo j ts () f 
that the upper end of the cylinder may be under or operation, 
even with the furface of the water AB; the water 
will open the valve G, and after filling the barrel and 
lateral pipe, will alfo open the valve H, and at laft 
Hand at an equal height within and without. Now 
let the pifton be put in at the top of the working bar¬ 
rel, and thruft down to K. It will pulli the water be¬ 
fore it. This will {hut the valve G, and the water will 
make its way through, the valve H, and fill a part B b 
of the rifing pipe, equal to the internal capacity of the 
working barrel. When this downward motion of the 
pifton ceafes, the valve Iff will, fall down by its owti 
weight and lhut this paffage. Now let the pifton be 
drawn up again: The valve H hinders the water in 

the 


(a) In the early Greek writings, it does not appear that the words ’arrio;, ’avT-xs/r, ’air\nt, &c. were ufed to 
exprefs any thing like what we call a pump. In all thefe paflages the words either exprefs generally the draw¬ 
ing of water, or, more particularly, the drawing it with a bucket or fomething fimilar. ’Avtxoc, which is the pri¬ 
mitive, is a drain, fink, or receptacle for collecting fcattered water, either for ufe, or to get rid of it; hence it 
came to fignify the fink or well of a lliip; and ’n-risn was fynonymous with our verb “ to bale the boat.” 
(Odyjf. O. 476. M. 411. Euryp. Hecuba, 1025). ’A is the vejjel or bucket with which Water is drawn, 
’Avtxi* is the fervice (generally a punifhment) of drawing water. ’Avrri/v, “ to draw water with a bucket” : hence 
the force of Ariftotle’s expreffion ( Oecon . 1). ™ >«p M /j.Z avrxeiv tckt’ hi. See even the late authority of the 
New Teftament, John ii. 8.; iv. 7. 11. Here is evidently fomething which the woman brought along 

with her; probably a bucket and rope. 



PUM f 648 ] P U M 


f limp, the rifing pipe from returning into the working barrel. 

•*-&—** But now the valve G is opened by the preffure of the 
external water, and the water enters and fills the cylin¬ 
der as the pifton rifes. When the pifton has got to 
the top, let it be thru ft down again : The valve G 
■will again be (hut, and the water will be forced through 
the paffage at H, and rife along the - main, pufhing be¬ 
fore it the water already there, and will now have its 
furface at L. Repeating this operation, the water 
mull at la.fl arrive at D, however, remote, and the next 
flrokc would raife it to e ; fo that during the next rife 
of the pifton the water in e D will be running off by the 
fpout. 

The effeft will be the fame whatever is the pofition 
<5f the working barrel, provided only that it be under 
Water. It may lie horizontally or {loping, or it may 
be with its mouth and pifton rod undermoft. It is ftill 
the fame forcing pump, and operates in the fame man¬ 
ner, and by the fame means, viz. the preffure of the fur¬ 
rounding water. 

The external force which muft be applied to produce 
this effedt is oppofed by the preffure exerted by the wa¬ 
ter on the oppofite face of the pifton. It is evident, 
from the common laws of hydroftatics, that this oppo- 
fing preffure is equal to the weight of a pillar of wa¬ 
ter, having the face of the pifton for its bafe, and the 
perpendicular height d A of the place of delivery 
above.the furface of the water AB in the ciftern for its 
height. The form and dimenfions of the riling pipe 
are indifferent in this refpect, becaufe heavy fluids prefs 
only in the proportion of their perpendicular height. Ob/- 
ferve that it is not dY, but d A, which meafures this 
preffure, which the moving force muft balance and fur- 
smount. The whole preffure on the under furface F f 
6f the pifton is indeed equal to the weight of the pillar 
dYff; but part of this is balanced by the water AF f a. 
If indeed the water does not get into the upper part 
of the working barrel, this compenfation does not 
obtain. While we draw up the pifton, this preffure is 
removed, becaufe all communication is cut off by the 
valve H, which now bears the whole preffure of the 
water in the main. Nay, the afcent of the pifton is 
even affifted by the preffure of the furrounding water. 
It is only during the defcent of the pifton therefore that 
the external force is neceffary. 

Obferve that the meafure now given of the external 
force is only what is neceflary for balancing the preffure 
■of the water in the rifing pipe. But in order that the 
pump may perform work, it muft furmount this pref¬ 
fure, and caufe the water to iffue at D with fuch a ve¬ 
locity that the required quantity of water may be deli¬ 
vered in a given time. This requires force, even al¬ 
though there were no oppofing preffure; which would he 
the cafe if the main were horizontal. The water fills 
it, but it is at reft. In order that a gallon, for in- 
ftance, may be delivered in a fecond, the whole water 
in the horizontal main muft be put in motion with 
a certain velocity. This lequire.s force. We muft 
therefore always diftinguifti between the ftate of equili¬ 
brium and tire ftate of aftual working. It is the 
equilibrium only that we confider at prefent: and no. 
more is neceffary for ur.derftanding the operation of the 
different fpecies of pumps. The other force is of much 
more intricate invelligation, and will be confidered by 
itfelf 


The fimpleft form and fituation of the lifting pump P ul m P- 
is reprefented by the {ketch fig. 3.' The pump is 
immerfed in the ciftern till both the valve G and pifton Lifting 
F are under the furface AB of the furrounding water, pump. 

By this means the water enters the pump, opening both 
valves, and finally ftands on a level within and without. 6 
Now draw up the pifton to the furface A. It muft Its mode of 
lift up the water which is above it (becaufe the valve operating, 
in the pifton remains {hut by its own weight) ; fo that 
its furface will now be at a, A a being made equal to 
AF. In the mean time the preffure of the furround¬ 
ing water forces it into the working barrel, through 
the valve G; and the barrel is now filled with water. 

Now, let the pifton be puffed down again ; the valve 
G immediately fhuts by its own weight, and in oppo- 
fition to the endeavours which the water in the barrel 
makes to efcape this way. This attempt to comprefs 
the water in the barrel caufes it to open the valve F in 
the pifton ;or rather, this valve yields to our endeavour 
to puff the pifton down through the water in the work¬ 
ing barrel. By this means we get the pifton to the 
bottom of the barrel; and it has now above it the whok 
pillar of water reaching to the height a. Drawing up* 
the pifton to the furface A a fecond time, muft lift this- 
double column along with it, and its furface now will be¬ 
at h. The pifton may again be thruft down through the 
water in the barrel, and again drawn up to the furface. 
which will raife the water to c. Another repetitioa 
will raife it to d ; and it will now ffow itfelf at the in¬ 
tended plac.e of delivery. Another repetition will raife 
it to e ; and while the pifton is now defcending to make 
another ftroke, the water in ed will be running off 
through the fpout D ; and thus a llream will be pro¬ 
duced, in fome degree continual, but very unequal. This, 
is inconvenient in many cafes : thus, in a pump for do- 
mcftic ufes, fuch a hobbling ftream would make it very 
troublefome to fill a bucket. It is therefore ufual to ter¬ 
minate the main by a ciftern LMNO, and to make the 
fpovit fmall. By this means the water brought up by the 
fucceflive flrokes of the pifton rifes to fuch a height in 
this ciftern, as to produce an efflux by the fpout nearly 
equable. The fmaller we make the fpout D the more 
equable will be the ftream ; for when the pifton brings 
up more water than can be difcharged during its de¬ 
fcent, fome of it remains in the ciftern. This, added 
to the fupply of next ftroke, makes the water rife high¬ 
er in the ciftern than it did by the preceding ftroke. 

This will caufe the efflux to be quicker during its de¬ 
fcent of the pifton, but perhaps not yet fufficiently 
quick to difcharge the whole fupply. It therefore rifes 
higher next ftroke ; and at laft it rifes fo high that the 
increafed velocity of efflux makes the difcharge precife- 
ly balance the fupply. Now, the quantity lupplied in- 
each ftroke is the fame, and occupies the fame room in 
the ciftern at top ; and the furface will fink the fame 
number of inches during the defcent of the pifton, whe¬ 
ther that furface has been high or low at the beginning. 

But becaufe the velocities of the efflux areas the fquare 
roots of the heights of the water above the fpout, it i9 
evident that a fink of two or three inches will make a 
fmaller change in the velocity of efflux when this height 
and velocity are great. This feems but a trifling ob- 
fervation j but it ferves to illuftrale a thing to be confi¬ 
dered afterwards, which is important andabftrufe, but: 
peifeftly fimilar to this.. 
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Tump. It is evident, that the farce neceflary for this opera- 

>r-^ - tion mart be equal to the weight of the pillar of water 

dAaD, if the pipe be perpendicular. If the pump 
be (landing aflope, the preflare which is to be balanced 
is dill equal to the weight of a pillar of water of this 
perpendicular height, and haying the furface of the pifton 
for its bafe. 

Such is the fimpleft, and, we may add, by far the 
bed, form of the forcing and lifting pumps ; but it is not 
the mod ufual. Circumdances cf convenience, econo¬ 
my, and more frequently of fancy and habit, have cau- 
fed the pump-makers to deviate greatly from this form. 
It is not ufual to have the working barrel in the water '; 
this, efpecially in deep wells, makes it of difficult acCefs 
for repairs, and requires long pillon rods. This would 
1 not do in a forcing pump, becaufe they would bend. 
JEffcet of We have fuppofed, in our account of the lifting pump, 
jgivmg the t he r jf e of the pidon always terminated at the fur- 
f illon a face of the water in the cidern. This we did in order 

firoke^ that the barrel might always be filled by the preflure 

of the furrounding water. But let us fuppofe that the 
rife of the pidon does not end here, and that it is gra¬ 
dually drawn up to the very top: it is plain that the 
prelfure of the atmofphere is by this means taken off 
from the water in the pipe (fee Pneumatics), while it 
remains prelling on the water of the cidern. It will 
therefore caufe the water to follow the pidon as it rifes 
through the pipe, and it willraife it in this way 33 feet 
at a medium. If, therefore, the fpout D is not more 
than 33 feet above the furface of the water in the ci¬ 
dern, the pipe will be full of water when the pidon is 
at D. Let it be pufhed down to the bottom ; the wa¬ 
ter will remain in the pipe, becaufe the valve G will 
{hut: and thus we may give the pidon a droke of any 
length not exceeding 33 feet. If we raife it higher 
than this, die water will not follow; but it will remain 
in the pipe, to be lifted by the pidon, after it has been 
8 pulhed down through it to the bottom, 
tlnconveni- But it is not neceflary, and would be very inconve- 
•ntandun-nient, to give the pidon fo long a droke. The great 
neceflary. u p e 0 f a p U mp is to render effeftual the reciprocation 
of a fhort droke which we can command, while fuch a 
long droke is generally out of our power. Suppofe 
that the pidon is pufiied down only to b ; it will then 
have a column //incumbent on it, and it will lift this 
column when again drawn up. And this operation 
. may be repeated like the former, when the pidon was 
always under water ; for the preflure of the atmofphere 
will always caufe the water to follow the pidon to the 
height of 33 feet. 

Nor is it neceflary that the fixed valve G be placed 
at the lower orifice of the pipe, nor even under water. 
For, while things are in the date now deferibed, the 
pidon drawn up to/, and the whole pipe full of wa¬ 
ter ; if we fuppofe another valve placed at b above the 
furface of the cidern, this valve can do no harm. Now 
let the pidon defeend, both valves G and b will fhut. 
G may now be removed, and the water will remain fup- 
ported in the fpace b G by the air; and now the alter¬ 
nate motions of the pidon will produce the fame effect 
9 as before. 

Zffeit of ^ We found in the former cafe that the pidon was car- 
of thc'wa- r > in S a ^ oa< ^ ec l ua ^ t0 l l> e weight of a pillar of water of 
ter and the height AD, becaufe the furrounding water could 
preflure of only fupport it at its own level. Let us fee what change 
the atmo- produced by the afliftance of the preflure of the at* 
fpherc. Yoh. XV. 


mofphere. Let the under flu face of the pidon be at l; 
when the pidon was at f, 33 feet above the furface of 
the cidern, the water was raifed to that height by the 
preflure of the atmofphere. Suppofe a partition rpade 
at b by a thin plate, and all the water above it taken 
away. Now pierce a hole in this plate. The preflure of 
the atmofphere was able to carry the whole column f c. 

Part of this column is now removed, and tile remainder 
is not a balance for the air’s preflure. This will therefore 
caufe the water to fpout up through this hole and rife 
to f Therefore the under furface of this plate is prel'- 
fed up by the contiguous water with a force equal to 
the weight of that pillar of water which it formerly 
fupported; that is, with a force equal to the weight of 
the pillar / b. Now, the under furface of the pidon, 
when at b, is in the fame fituation. It is prefled upwards 
by the water below it, with a force equal to the weight 
of the column fb : But it is prefled downwards by the 
whole preflure of the atmofphere, which prefies on all 
bodies; that is, with-the-weight of the pillar/a. On 
the whole, therefore, it is prefled downwards by a force 
equal to the difference of the weights of the pillars fa 
and fb ; that is, by a force equal to the weight of the 
pillar l a. 

It may be conceived better perhaps in tlfis way. 

When the piflon was under the furface of the water in., 
the cidern, it was equally preffed on both fides, both by 
the water and atmofphere. The atmofphere exerted its 
preflure on it by the intervention of the water ; which 
being, to all fenfe, a perfedt fluid, propagates every ex¬ 
ternal preflure undiminifhed. When the pifton is drawn, 
up above the furface of the pit-water, the atmofphere 
continues to prefs on its upper furface with its whole 
weight, through the intervention of the water which 
lies above it; and its preflure mud therefore be added 
to that of the incumbent water. It alfo continues to 
prefs on the under furface of the pidon by the interven¬ 
tion of the water; that is, it preffes this water to the 
pidon. But, in doing this, it carries the weight of 
this water which it is preding on the pidon. The pref- 
fure on the pidon therefore is only the excefs ef the 
whole preflure of the atmofphere above the weight of 
the column of water which it is fupporting. There¬ 
fore the difference of atmofpheric preflure on the upper 
and-under furface? of the pidon is precifcly equal to the 
weight of the column of water fupported in the pipe by 
the air. It.is not, however, the individual weight of 
this column that loads the pidon ; it is the part of the 
preflure of the atmofphere on its upper furface, which 
is not balanced by its preflure on the under furface. 

In attempting therefore to draw up the pidon, we have 
to furmount this unbalanced part of the preflure of the 
atmofphere, and alfo the weight of the water which 
lies above the pidon, and mud be lifted by it: and thus 
the whole oppofing preflure is the fame as before, name¬ 
ly, the weight of the whole vertical pillar reaching from 
the furface of the water in the cidern to the place of 
delivery. Part of this weight is immediately carried by 
the preflure of the atmofphere ; but, ia lieu of it, there 
is an equal part of this preflure of the atmofphere ab- 
ftradted from the under furface of the pidon, while its 
upper furface fudains its whole preflure. I# 

So far, then, thefe,two dates of the pump agree.— Other cir* 
But they differ exceedingly in their mode of operation ; omittance* 
and there are fome circumdances not very obvious which / ^ 
mud be attended to, in order that the pump may deli 
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'ump. vcr any water at the fpout D. This requires, therefore; 
v a ferious examination. 

Let the fixed valve G (fig 
furface of the ciftern water. 


4.) be fuppofed at the 
Let M m be the loweft, 


and N/z the higheft:, pofitions of the pifton, and let 
HA—i be the height of a column of water equipon¬ 
derant with the atmofphere. 

When the pump is filled, not with water, but with 
air, and the pifton is in its loweft pofiton, and all in 
equilibrio, the internal air has the fame denfity and 
elafticity with the external. The fpace MA a m, there¬ 
fore, contains air of the common denfity and elafticity. 
Thefe may be meafured by h, or the weight of a co¬ 
lumn of water whofe height is h. Now* let the pifton 
be drawn up to N n. The air which occupied the fpace 
MA am now occupies the fpace HA a n, and its denfi¬ 
ty is now a I' 1 . j ts elafticity is now diminifhed, be- 
NA an 

ing proportionable to its denfity (fee Pneumatics), and 
no longer balances the preffure of the atmofphere. The 
valve G will therefore be forced up by the water, which 
will rife to fome height SA. Now let the pifton again 
defeend to M m. It cannot do this with its valve {hut; 
for when it comes down fo far as to reduce the air again 
to its common denfity, it is not yet at M, becatife the 
fpace below it has been diminifhed by the water which 
got into the pipe, and is retained there by the valve G. 
The pifton valve, therefore, opens by the air which we 
thus attempt to comprefs, and the fuperfluous air 
efcapes. When the pifton has got to M, the air is 
again of the common denfity, and occupies the fpace 
MS s m. Now draw the pifton up to N. This air will 
expand into the fpace NS sn, and its denfity will be re¬ 
duced to ,m , and its elafticity will no longer ba- 
NS sn 

lance the preffure of the atmofphere, and more water 
will enter, and it will rife higher. This will go on 
continually. But it may happen that the water will 
never rife fo high as to reach the pifton, even though 
not 33 feet above the water in the ciftern: For the fuc- 
ceflive diminutions of denfity and elafticity are a feries 
of quantities that decreafe geometrically, and therefore 
will have a limit. Let us fee what determines this li¬ 
mit. 

At whatever height the water {lands in the lower 
part of the pipe, the weight of the column of water 
SA as, together with the remaining elafticity of the air 
above it, exaffly balances the preffure of the atmofphere 
(fee Pneumatics, n° 108.) Now the elafticity of the air 

711 the fpace NS s n is equal to h x Therefore, 

NS x a. 

in the cafe where the limit obtains, and the water rifes 

no farther, we muft have feAS-F^F*-—, or, becaufe 

NS x n 

the column is of the fame diameter throughout, h — 

AS + Z.^ and =HS, and NS : MS 

x NS NS 

-HA : HS, and NS—MS : NS-HA—PIS : HA, or 
NM : NSzrAS : AH, and NM x AH=NS x AS— 
Therefore, if AN, the diftance of the pifton in its 
higheft pofidon from the water in the ciftern, and NM 
the length of its ftroke, be given there is a certain de¬ 
termined height AS to which the water can be raifed 
by the preflure of the airFor AH is a conftant. quan¬ 


tity ; and therefore when MN is given, the rectangle Pump. 
AS X SN is given. If this height AS be lefs than that ' v 
of the pifton in its loweft pofition, the pump will raife 
no water, although AN may be lefs than AH. Yet 
the fame pump will raife water very effectually, if it be 
firft of all filled with water ; and we have feen profef- 
fional engineers much puzzled by this capricious failure 
of their pumps. A little knowledge of the principles 
would have prevented their difappointment. 

To infure the delivery of water by the pump, the Mode of 
ftroke muft be fuch that the reCtangle MN X AH may infuring 
be greater than any reCtangle that can be made of the the deli- 
parts of AN, that is, greater than the fquare of half VC1 T °f 
AN. Or, if the length of the ftroke be already fixed water * 
by other circumftances, which is a common cafe,we muft 
make AN fo fhort that the fquare of its half, meafured 
in feet, fiiall be lefs than 33 times the ftroke of the 
pifton. 

Suppofe that the fixed valve, inftead of being at the 
furface of the water in the ciftern, is at S, or any where 
between S and A, the performance of the pump will 
be the fame as before : But if it be placed anywhere 
above S, it will be very different. Let it be at T. It - 
is plain that when the pifton is pufhed down from N to 
M, the valve at T prevents any air from getting down ; 
and therefore, when the pifton is drawn up again, the 
air contained in the fpace MT t m will expand into the 

MT 

fpace NT tn, and its denfity will be This is lefs 


MS 


NT 


than-, which expreffes the denfity of the air which 

N S 

was left in the fpace TS st by the former operations.— 

The air, therefore in TS s t will alfo expand, will open 
the vale, and now the water will rife above S. The 
proportion of NS to NT may evidently be fuch that the 
water will even get above the valve T. This diminifhes 
the fpace NT t n ; and therefore, when the pifton has 
been pufhed down to M, and again drawn up to N, the 
air will be ftill more rarefied, and the water will rife ftill 
higher. The foregoing reafoning, however, is fuffici- 
ent to fhow that there may ftill be a height which the 
water will not pafs, and that this height depends on the 
proportion between the ftroke of the pifton and its dif¬ 
tance from the water in the ciftern. We need not give 
the determination, becaufe it will come in afterwards in 
combination with other circumftances. It is enough 
that the reader fees the phyfical caufes of this limi tation: 

And, laftly, we fee plainly that the utmoft fecurity will 
be given for the performance of the pump, when the 
fixed valve is fo placed that the pifton, when in its loweft 
pofition, fhall come into contact with it. In this cafe, y a j ves not 
the rarefaction of the air will be the completed poffible ; ea !i!y kept 
and, if there were no fpace left between the pifton and air-tight, 
valve, and all were perfectly air-tight, the rarefaction 
would be complete, and the valve might be any thing 
lefs than 33 feet from the furface of the water in the 
ciftern. 

But this perfect contaCf and tightnefs is unattainable ; 
and though the pump may be full of water, its conti¬ 
nual downward preffure caufes it to filtrate flowly 
-through every crevice, and the air enters through every 
pore, and even difengages itfelf from the water, with 
which a confiderable portion had been chemically com¬ 
bined 1 . The pump by this means lofes water, and it 
requires fcveral ftrokes of brifk working to fill it again r 

and 


it 
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_ Pump! and if the leathers have become dry, fo milch admiffion 
may be given to the air, that the pump will not fill itfelf 
with water by any working. It is then neceiTary to pour 
water into it, which fhuts up thefe paffages, and foon 
fets all to rights again. For thefe reafons, it is always 
prudent to place the fixed valve as low as other circum- 
ftances will permit, and to make the pifton rod of fuch 
a length, that when it is at the bottom of its flroke it 
(hall be almoft in contafl with the valve. When w r e 
are notlimited by other circumftances, it is evident that 
the beft poffible form is to have both the pifton and the 
fixed valve under the furface of the water of the ciftern. 
In this fituation they are always wet and air-tight. The 
chief objection is, that by this difpofition they are not 
eafily come at when needing repair. This is a material 
objection in deep mine's. In fuch fituations, therefore, 
we muft make the beft compenfation of different cir¬ 
cumftances that we can, It is ufual to place the fixed 
valve at a moderate diftance from the furface of the wa¬ 
ter, and to have a hole in the fide of the pipe, by 
which it may be got out. This is carefully fhut up by 
a plate firmly fcrewed on, with leather or cement be¬ 
tween the parts. This is called the clack door. It 
would, in every cafe, be very proper to have a fixed 
valve in the lower end of the pipe. This would com¬ 
bine all advantages. Being always tight, the pipe would 
retain the water, and it would leave to the valve above 
it its full effett of increafing the rarefaction. A fimi- 
lar hole is made in the working barrel, a little above the 
higheft pofition of the pifton. When this needs repair, 
it can be got at through this hole, without the immenfe 
trouble of drawing'up the whole rods. 

Thus we have condufled the reader ftep by ftep, from 
the fimpleft form of the pump to that which long ex¬ 
perience has at laft felected as the mod generally conve¬ 
nient. This we (hall now defcribe in fome detail. 

- *3 The Sucking Pump confifts of two pipes DCCD, 
tianofthe (fig. 5.) ; of which the former is called the Bar- 

furking- re h w the Working Barrel, and the other is called the 

pump, Suiiion-pipe, and is commonly of a fmaller diameter_ 

Thefe are joined by means of ftanchcs E, F, pierced 
with holes to receive fcrewed bolts. A ring of lea¬ 
ther, or of lead, covered with a proper cement, is put 
between them ; which, being ftrongly compreffed by 
the fcrew.bolts, renders the joint perfectly air-tight.— 
The lower end A of the fu&ion-pipe is commonly fpread 
out a little to facilitate the entry of the water, and 
frequently has a grating acrofs it at AA to keep out filth 
or gravel. This is immerged in the (landing water YZ. 
The working barrel is cylindrical, as evenly and fmooth- 
ly bored as poffible, that tire pifton may fill it exadlly 
through its whole length, and move along it with as 
little friftioa as may be confident with air-tightnefs. 

The pifloa is a fort of truncated cone OPKL, gene- 
- rally made of wood not apt to fplit, fuch as elm or 
beech. The fmall end of it is cut off at the fides, fo 
as to form a fort of arch OQP, by which it is faft- 
ened to the iron rod or fpear. It is exhibited in differ¬ 
ent pofitions in figures 6, 7. which will give a more di- 
llindi notion of it than any defcription. The two ends 
of the conical part may be hooped with brafs. This 
cone has its larger end furrounded with a ring or band 
of ftrong leather faftened with nails, or by a copper 
hoop, which is driven on it at the fmaller end. This 
band Ihould reach to fome diftance beyond the bafe of 


the cone ; the farther the better: and the whole muft Pump, 
be of uniform thicknefs all round, fo as to fuffer equal ‘ 
comprcffion between the cone and the working barrel. Neceffityof 
The Team or joint of the two ends of this band muft airtight- 
be made very clofe, but not fewed or ditched together, nefarot 
This would occafion bumps or inequalities, which would propel/ ' 
fpoil its tightnefs; and no harm canrefult from the want ““ e,ic!c 
of it, becaufe the two edges will be fqueezed clofe to- ' 
gether by the compreffion in the barrel. It is by no 
means neeeffary that this compreffion be great. This 
is a very detrimental error of the pump-makers. It 
occafions enormous friftion, and deftroys the very pur- 
pofe which they have in view, viz. rendering the pifton 
air-tight; for it caufes the leather to wear through very 
foon at the edge of the cone, and it alfo wears the 
working barrel. This very foon becomes wide in that 
part which is continually paffed over by the pifton, while 
the mouth remains of its original diameter, and it be¬ 
comes impoffible to thruft in a pifton which (hall ccm- 15 
plctely fill the worn part. Now, a very moderate pref- An eafy 
fure is fufficient for rendering the pump perfectly tight, nlode 
and a piece of glove leather would be fufficient for this rcndErin £ 
purpofe, if loofe or detached from the folid cone ; for 
fuppofefuch a loofe and flexible, but impervious, band 
of leather put round the pifton, and put into the barrel; 
and let it even be fuppofed that the cone does not com- 
prefs it in the fmalleft degree to its internal furface.— 

Pour a little water carefully unto the infide of this fort 
of cup or diffi; it will caufe it to fwell out a little, 
and apply itfelf clofe to the barrel all round, and even 
adjuft itfelf to all its inequalities. Let us fuppofe it to 
touch the barrel in a ring of an inch broad all round. 

We can eafily complete the force with which it is pref- 
fed. It is half the weight of a ring of water an inch 
deep and an inch broad. This is a trifle, and the fric¬ 
tion occafioned by it not worth regarding; yet this 
trifling preffure is fufficient to make the paffage per¬ 
fectly impervious, even by the moft enormous preffure 
of a high column of incumbent water; for let this 
preffure be ever fo great, the preffure by which the lea¬ 
ther adheres to the barrel always exceeds it, becaufe the 
incumbent fluid has no preponderating power by which 
it can force its way between them, and it muft infinuatc 
itfelf precifely fo far, that its preffure on the infide of 
the leather fhall Hill exceed, and only exceed, the pref¬ 
fure by which it endeavours to infinuate itfelf; and thus 
the pifton becomes perfedily tight with the fmalleft pol- 
fible friction. This reafoning is perhaps too refined for 
the uninftrudled artift, and probably will not perfuade 
him. To fuch we could recommend an examination 
of the piftons and valves contrived and executed by that Pr v l6 
artift, whofe fkill far furpaffes our higheft conceptions, to be^ 
the all-wile Creator of this world. The valves which praaicabie 
ftrat up in the paffages of the veins, and this in places fr° m the 
where an extravafation would be followed by inftant human 
death, are cups of thin membrane, which adhere to frame * 
the fides of the channel about half way round, and 
are detached in the reft of their circumference. When 
the blood comes in the oppofite direction, it pufties the 
membrane afide, and has a paffage perfedly free. But 
a ftagnation of motion allows the tone of the mufcular 
(perhaps) membrane, to reftore it to its natural fhape, and 
the lead motion in the oppofite direction caufes it inftant- 
ly to clap clofe to the fides <?f the vein, and then no 

pr$ffnre whatever can force a paffagq. We fhall recur 
4N3 t.o 
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Pump, to this again, when defcribing the various contrivances 
■* T of valves, &c. What we have faid is enough forfup- 
Btft form potting our directions for conftructing a tight pifton. 
of apifton But v.e recommended thick and ftrong leather, while 
rccum- our prefent reafoning feems to render thin leather pre- 
awrtded. f er able. If the leather be thin, and the folid pillon in 
any part does not prefs it gently to the barrel, there 
will be in this part an unbalanced preffure of the incum¬ 
bent column of water, which would inftantly burft even 
a ftrong leather bag ; but when the folid pifton, cover¬ 
ed with leather, exactly fills the barrel, and is even pref- 
fed a little to it, there is no filch rifk ; and now that 
part of the leather band which reaches beyond the folid 
pifton performs its office in the completed manner. We 
do not hefitate, therefore, to recommend this form of a 
pifton, which is the mod common and fimple of all, as 
preferable, when well executed, to any of thofe more 
artificial, and frequently very ingenious, conftruCtions, 
which we have met with in the works of the firft engi¬ 
neers. To proceed, then, with our defeription of the 
jj, fucking-pump. 

Further de- At the joining of the working barrel with the fuc- 
feription of tion pipe there is a hole H, covered with a valve open- 
the fuck- Jng upwards. This hole H is either made in a plate 
mg-pmnp. -which makes a part of the fuCtion-pipe, being call along 
with it, or it is made in a feparate plate. This laft is 
the moft convenient, being eafily removed and replaced. 
Different views are given of this valve in fig. 8, 9, 10. 
The diameter EF (fig. 10.) of this plate is the fame 
with that of the flanches, and it has holes correfpond- 
■ing to them, through which their bolts pafs which keep 
all together. A ring of thick leather NKL is applied 
to this plate, having a part cut out between N and L, 
to make room for another piece of ftrong leather NR 
(fig. 9.) which compofes the valve. The circular part 
of this valve is broader than the hole in the middle of 
fig. 10. but not quite fo broad as to fill up the infide 
of the ring of leather OQP of this fig. which is the 
fame with GKI of fig. 10. The middle of this lea¬ 
ther valve- is ftrengthened by two brafs (not iron) 
plates, the uppermoft of which is feen at R of fig. 9 : 
the one on its underfide is a litfle fmaller than the hole 
in the valve-plate, that it may go freely in ; and the up¬ 
per plate R is larger than this hole, that it may com- 
prefs the leather to its brim all round. It is evident, 
that when this plate with its leathers is put between 
the joint flanches, and all is fcrewed together, the tail 
of leather N of fig. 9. will be compreffed between the 
plates, and form a hinge, on which the valve can turn, 
rifing and falling. There is a fimilar valve fattened to 
the upper fide, or broadeft bale of the pifton. This de¬ 
feription fervesfor both valves, and in general for moft 
19. valves which are to be found in any parts of a pump. 

Its mode The reader will now underftand, without any repeti- 
" °P eni ' tion, the procefs of the whole operation of a fucking- 
pump. The pifton rarefies the air in the working bar¬ 
rel, and that in the fudtion-pipe expands thro’'the valve 
into the barrel; and, being no longer a balance for the 
atmofpheric preffure, the water rifes into the fudtion- 
pipe ; another ftroke of the pifton produces a fimilar 
effect, and the water rifes farther, but by a fmaller 
ftep than by the preceding ftroke: by repeating the 
ftrokes of the pifton, the water gets into the barrel; and 
whan, the pifton is now puflied down through it, it gets 


above the pifton, and iriuft now be. lifted up to any 
height. The fudtion-pipe is commonly of fmaller fize 
than the working barrel, for the fake of economy. It 
Is not neceffary that it be fo wide : but it may be, and 
often is, made too fmall. It ffiould be of fuch a fize, 
that the preffure of the atmofpbere may be able to fill 
the barrel with water as faft as the pifton rifes. If a 
void is left below the pifton, it is evident that the pi¬ 
fton muft be carrying the whole weight of the atmo- 
fphere, befides the water which is lying above it. Nay, 
if the pipe be only fo wide, that the barrel ffiall fill 
precifely as faft as the pifton rifes, it muft fuftain all 
this preffure. The fudtion-pipe ffiould be wider than 
this, that all the preffure of the atmofphere which ex¬ 
ceeds the weight of the pillar in tire fudtion-pipe may 
be employed in preffing it on the under furface of the 
pifton, and thus diminiffi the load. It cannot be made 
too wide; and too ftridt an economy in this refpedtmay 
very fenfibly diminiffi the performance of the pump, 
and more than defeat its own purpofe. This is moft 
likely when the fudtion-pipe is long, becaufe there the 
length of the pillar of water nearly balances the air’s 
preffure, and leaves vdry little accelerating force; fo 
that water will rife but {lowly even in the wideft pipe. 
Allthefe things wiil be made the fubjedts of computa¬ 
tion afterwards. 

It is plain that there will be limitations to the rife 
of the water in the fudtion-pipe, fimilar to what we 
found when the whole pump was an uniform cylinder. 
Let a be the height of the fixed valve above the water 
in the ciftern : let B and l be the Ipaces in cubic mea- 
fure between this valve and the pifton in its higheft and 
loweft pofitions, and therefore exprefs the bulks of the 
air which may occupy thefe fpaces: let y be the di- 
ftance between the fixed valve and the water in the fuc- 
tion-pipe, when it has attained its greateft height by 
the rarefaction of the air above it: let h be the height 
of a column of water in equilibrio, with the whole 
preffure of the atmofphere, and therefore having its 
weight in equilibrio with the elafticity of common air : 
and let x be the height of the column whofe weight 
balances the elafticity of the air in the fudtu n-pipe, 
when rarefied as much as it can be by the adHon of the 
piften, the water Handing at the height a — y. 

Then, becaufe this elafticity, together with the 
column a—y in the fudtion-pipe, muft balance the 
whole preffure of the atmofphere, (fee Pneumatics. 
n° 108.), we muft have h =: 4- a — y, and y — a -{- 

x — h. 

When the pifton was in its loweft pofition, the bulk 
of the air between it and the fixed valve was b. Sup- 
pofe the valve kept ffiut, and the pifton raifed to its- 
higheft pofition, the bulk will be B,.-and its denfity 

JLj> and its elafticity, or the height of the column whofe 

B b 

weight will balance it, will be h g-" If the air in the 

fudlion-pipe be denfer than this, and confequently more- 
elaftic, it will lift the valve, and fome wiil come in ;, 
therefore, when the pump has rarefied the air as much 
as it can, fo that none does, in fadt, come in, the ela¬ 
fticity of the air in the fudlion-pipe t/infl be the fame.. 

Therefore x —hyr. 

JDj 
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Pump. 


We hady = a + 
b —B 


— h. Therefore y — a -f- h- 


B 


— h, zz a 


B 


Therefore when 


b, z= a - 

B —b 


h. 


B 


B —b 
B 


h is lefs than a, the water 


But when 
above the 


to 

The fame 
pump is 
ufed in an 
inverted 
petition ; 


SI 

And isca]- 
led a lifting 
pomp. 

si 

Forcing- 
pump de- 
fcribed. 


will flop before it reaches the fixed valve. 

a is lefs than —^ b, the water will get 
B 

fixed valve, y becoming negative. 

But it does not follow that the water will reach 
the pifton, that is, will rife fo high that the pifton 
Will pafs through it in its defcent. Things now come 
into the condition of a pump of uniform dimenfions 
from top to bottom ; and this point will be determined 
by what was faid when treating of fuch a pump. 

There is another form of the fucking pump which is 
much ufed in great water works, and is of equal effi¬ 
cacy with the one now defcribed. It is indeed the 
fame pump in an inverted pofition. It is reprefented 
in fig. 11. where ABCD is the working barrel, im- 
merled, with its mouth downwards, in the water of the 
cifhern. It is joined by means of Hatches to the rifing 
pipe or main. 

This ufually eonfifts of two parts. The firft, BEFC, 
is bent to one fide, that it may give room for the iron 
frames TXYV, which carries the rod NO of the pifton 
M, attached to the traverfes RS» TOV of this frame. 
The other part, EGHF, is ufually of a lefs diameter, 
and is continued to the place of delivery. The pifton 
frame XTVY hangs by the rod Z, at the arm of a lever 
or working beam, not brought into the figure. The 
pifton is perforated like the former, and is furrounded 
like it with a band of leather in form of a taper-difh. 
It has a valve K on its broad or upper bafe, opening 
when prefled from below. The upper end of the work¬ 
ing barrel is pierced with a hole, covered with a valve 

1, alfo opening upwards. 

Now fuppofe this apparatus immerfed into the ci- 
ftern till the water is above it, as marked by the line 

2, 3, and the pifton drawn up till it touch the end of 
the barrel. When the pifton is allowed to defcend by its 
own weight, the water rifes up through its valve K, 
and fills the barrel. If the piftou be now drawn up by 
the moving power of the mac/ finery with which it is 
eonnefted, the valve K (huts, and the pifton pufties the 
water before it through the valve I into the main pipe 
EFGH. When the pifton is again let down, the 
valve I fliuts by its own weight and the preffure of the 
water incumbent on it, and the barrel is again filled by 
the water of the ciftern. Drawing up the pifton pufties 
this water into the main pipe, &c. and then the water 
is at length delivered at the place required. 

This pump is ufually c.tiled the lifting pump; perhaps 

the fimpleft of all in its principle and operation_ 

It needs no farther explanation: and we proceed to de- 
fcribe 

The Forcing Pump, reprefented in fig. 12. It 
eonfifts of a working barrel ABCD, a fuftion-pipe 
CDEF, and a main or rifing pipe. This laft is ufually 
in three joints. The fii ft GHKI may be confidered as 
making part of the working barrel, and is commonly 
caft in one piece with it. The fecond IKLM is join¬ 
ed to it by fianebes, and forms the elbow which this 


pipe muft generally have. The third LNOM is pro- Pump. ^ 
perly the beginning of the main, and is continued to v 
the place of delivery. At the joint IK there is a 
hanging valve or clack S ; and there is a valve R on the 
top of the fuftion-pipe. 

The pifton PQTV is folid, and is fattened to a flout 
iron rod which goes through it, and is fixed by a key 
drawn through its end. The body of the pifton is a 
fort of double cone, widening from the middle to each 
end, and is covered with two bands of very ftrong 
leather, fitted to it in the manner already defcribed. 

The operation of this pump is abundantly fimple. Its mode 
When the pifton is thruft into the pump, it pufties the of opera- 
air before it through the valve S, for the valve R re- tloa 
mains flxut by its own weight. When it has reached 
near the bottom, and is drawn up again, the air which 
filled the fmall fpace between the pifton and the valve 
S now expands into the barrel; for as foon as the air 
begins to expand, it ceafes to balance the preffure of 
the atmofphere, which therefore fhuts the valve S. By 
the expanllon of the air in the barrel the equilibrium 
at the valve R is deftroyed, and the air in the fuftion- 
pipe lifts the valve, and expands into the barrel; confe- 
quently it ceafes to be a balance for the preffure of the 
atmofphere, and the water is forced into the fusion- 
pipe. Pufhing the pifton down again forces the air 
in the barrel through the valve S, the valve R in the 
mean time (hutting. When the pifton is again drawn 
up, S fhuts, R opens, the air in the fuftion-pipe dilates 
anew, and the water rifes higher in it. Repeating 
thefe operations, the water gets at laft into the work¬ 
ing barrel, and is forced into the main by pufhing down 
the pifton, and is puftied along to the place of delivery. 

The operation of this pump is therefore two-fold, r$ 
fucking and forcing. In the firft operation, the fame 
force muft be employed as in the fucking-pump, name¬ 
ly, a force equal to the weight of a column of water 
having the feftion of the pifton for its bafe, and the 
height of the pifton above the water in the ciftern for 
its height. It is for the fake of this part of the opera¬ 
tion that the upper cone is added to the pifton. The 
air and water would pafs by the fides of the lower cone 
while the pifton is drawn up; but the leather of the 
upper cone applies to the fiarface of the barrel, and pre¬ 
vents this. The fpace contained between the barrel 
and the valve S is a great obftruftion to this part of 
the operation, becaufe this air cannot be rarified to a 
very great degree. For this reafon the fuftion-pipe of 
a forcing-pump muft not be made long. It is not in¬ 
deed neceffary; for by placing the pump a few feet lower, 
the water will rife into it without difficulty, and the 
labour of fuftion is as much diminifhed as that of im- 
pulfion is increafed. However, an intelligent artift 
will always endeavour to make this fpace between the 
valve S and the lowed place of the pifton as fmall as 
poffible. 

The power employed in forcing muft evidently fur- 
mount the preffure of the whole water in the rifing 
pipe, and (independent of what is neceffary for giving 
the water the required velocity, -fo that the proper 
quantity per hour may be delivered), the pifton has to 
withftand a force equal to the weight of a column of 
water having the feftion of the pifton for its bafe, and 
the perpendicular altitude of the place of delivery above 
the lower furface of the pifton for its height. It is 


qvut« 
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^ l.*ii quite indifferent in this refpedt what is the diameter of 

w t)ie rifing pipe ; becaufe the preffure on the pifton de¬ 

pends on the altitude of the water only, independent 
of its quantity. We fhall even fee that a fmall rifing 
pipe will require a greater force to convey the water 
along it to any given height or diftance. 

When we would employ a pump to raife water in 
a crooked pipe, or in any pipe of moderate dimenfions, 
this form of pump, or fomething equivalent, mufl be 
tded. In bringing up great quantities of water from 
mines, the common fucking-pump is generally employ¬ 
ed, as really the bed of them all: but it is the mod 
expenfive, becaufe it requires the pipe to be perpendi¬ 
cular, ftraight, and of great dimenfions, that it may 
contain the pifton rods. But this is impracticable when 
the pipe is crooked. 

If the forcing pump, conftrudted in the manner now 
defcribed, be employed, we cannot ufe forces with long 
rods. Thefe would bend when pufhed down by their fur¬ 
ther extremity. In this cafe, it is ufual to employ only a 
ihort and ftiff rod, and to hang it by a chain, and load 
it with a weight fuperior to the weight of water to be 
.raffed by it. The machinery therefore is employed, 
not in forcing the water along the rifing-pipe, but in 
railing the weight which is to produce this effect by 
its fubfequent defcent 
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In this cafe, it would be much better to employ the 
lifting-pump of fig. 11. For as the load on the forcers 
imuft be greater than the refiftances which it muft fur- 
mount, the force exerted by the machine muft in like 
manner be greater than this load. This double excefs 
would be avoided by ufing the lifting-pump. 

It will readily occur to the reader that the quantity 
of water delivered by any pump will be in the joint 
proportion of the furface or bafe of the pifton 
and its velocity : for this meafures the capacity 
of that part of the working barrel which the pifton 
jiafles over. The velocity' of the water in the conduit 
pipe, ancl in its paffage through every valve, will be 
greater or lefs than the velocity of the pifton in the 
fame proportion that the area of the pifton or work¬ 
ing-barrel is greater or lefs than the area of the conduit 
or valve. For whatever quantity of water paffes 
through any feftion of the working-barrel in a fecond, 
the fame quantity muft go through any one of thefe 
pafi'ages. This enables us to modify the velocity of 
the water as we pleafe : we can increafe it to any de¬ 
gree at the place of delivery by dimiuiftiing the aper¬ 
ture through which it paffes, provided we apply fuffi¬ 
cient force to the pifton. 

It is evident that the operation of a pump is by 
ftarts, and that the water in the main remains at reft, 
prefling on the valve during the time that the pifton 
is withdrawn from the bottom of the working barrel. 
Ir is in moll cafes defirable to have this motion equable, 
and in fome cafes it is abfolutely neceffary. Thus, in 
the engine for extinguifliing fires, the fpout of water 
going by jerks could never be directed with a certain 
aim, and half of the water would be loft by the way ; 
becaufe a body at reft cannot in an inftant be put in 
rapid motion, and the fir ft portion of every jerk of 
water would have but a fmall velocity. A very inge¬ 
nious contrivance hasbeen fallen upon for obviating this 
inconvenience, and procuring a ftream nearly equable. 
We have not been able to diicover the author. At any 


convenient part of the rifing pipe beyond the valve Sthere 
is annexed a capacious veffel VZ (fig. 13. n° 1 and 2.) 
clofe atop,and of great ftrength. When the water is forced 
along this pipe, part of it gets into this veffel, keeping 
the air confined above it, and it fills it to fuch a height 
V, that the elafticity of the confined air balances a co¬ 
lumn reaching to T, we fhall fuppofe, in the rifing 
pipe. The next ftroke of the pifton lends forward 
more water, which would fill the rifing pipe to fome 
height above T. But the preffure of this additional 
column canfes fome more of it to go into the air vef¬ 
fel, and comprefs its air fo much more that its elafti¬ 
city now balances a longer column. Every fucceeding 
ftroke of the pifton produces a like effedh The wa¬ 
ter rifes higher in the main pipe, but fome more of it 
goes into the air-veffel. At laft the water appears at 
the place of delivery; and the air in the air-veffel is 
now fo much compreffed that its elafticity balances the 
preffure of the whole column. The next ftroke of the 
pifton fends forward fome more water. If the diame¬ 
ter of the orifice of the main be fufficient to let the 
water flow out with a velocity equal to that of the 
pifton, it will fo flow out, rifing no higher, and produ¬ 
cing no fenfible addition to the compreffion in the 
air-veffel. But if the orifice of the main be contraft- 
ed to half its dimenfions, the water fent forward by 
the pifton cannot flow out in the time of the ftroke 
without a greater velocity, and therefore a greater 
force. Part of it, therefore, goes into the air-veffel, 
and increafes the compreffion. When the pifton has 
ended its ftroke, and no more water comes forward, 
the compreffion of the air in the air-veffel being great¬ 
er than what was fufficient to balance the preffure of 
the water in the main pipe, now forces out fome oF 
the water which is lying below it. This cannot return 
towards the pump, becaufe the valve S is now ftiut. 
It therefore goes forward along the main, and produces- 
an efflux during the time of the pifton’s rifmg in or¬ 
der to make another ftroke. In order that this efflux 
maybe very equable, the air-yeflel muft be very large. 
If it be fmall, the quantity of water that is dffcharged 
by it during the return of the pifton makes fo great a 
portion of its capacity, that the elafticity of the confined 
air is too much diminifhed by this enlargement of its 
bulk, and the rate of efflux muft diminilh accordingly. 
The capacity 'of the air-veffel Ihould be fo great that 
tile change of bulk of the compreffed air during the 
inadtion of the pifton may be inconfiderable. It muft 
therefore be very ftiong. 

It is pretty indifferent in what way this air-veffel is 
connedted with the rifing pipe. It may join it lateral¬ 
ly, as in fig. 13. n° 1. and the main pipe go on with¬ 
out interruption; or it may be made to furround an 
interruption of the main pipe, as in fig. 13. n° 2. It 
may allb be in any part of the main-pipe. If the foie ef- 
fed! intended by itisto produce an equablejet, as in orna¬ 
mental water-works, it may be near the end of the main. 
This will require much lefs ftrength, becaufe there re¬ 
mains but a Ihort column of water to comprefs the air 
in it. But it is, on.the whole, more advantageous tcv 
place it as near the pump as poffible, that it may pro¬ 
duce an equable motion in the whole main-pipe. This 
is of confiderable advantage : when a column of water 
feveral hundred feet long is at reft in the main-pipe, 
and the pifton at one end of it put at once into motion, 
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even w ith a moderate velocity, the ftrain on the pipe 
would be very great. Indeed if it- were poffible to put 
the pifton inftantaneoufly into motion with a finite ve¬ 
locity, the ftrain on the pipe, tending to burft it, would 
be next to infinite. But this feems impoffible in na¬ 
ture ; all changes of motion which <we obferve are gra¬ 
dual, becaufe all impelling bodies have fome elafticity 
or fofenefs by which they yield to compreffion. And, 
in the way in which piftons are commonly moved, viz. 
by cranks, or fomething analogous to them, the mo¬ 
tion is very fenfibly gradual. But ftill the air-veffel 
tends to make the motion along the main-pipe lefs de- 
fultory, and therefore diminiffles thofe (trains which 
would really take place in the main-pipe. It a< 5 ts like 
the fprings of a travelling carriage, whofe jolts are in¬ 
comparably lefs than thofe of a cart; and by this means 
really enables a given force to propel a greater quan- 
tity of water in the fame time. 

We may here by the way obferve, that the attemps 
of mechanicians to correft this unequal motion of the 
pifton-rod are mifplaced, and if it could be done, would 
greatly hurt a pump. One of the beft methods of 
producing this effeft is to make the pifton-rod confift 
of two parallel bars, having teeth in the fides which 
front each other. Let a toothed wheel be placed be¬ 
tween them, having only the half of its circumference 
furnifhed with teeth. It is evident, without any far¬ 
ther defeription, that if this wheel be turned uniformly 
round its axis, the pifton-rod will be moved uniformly 
up and down without intermiffion. This has often 
been put in praCfice; but the machine always went by 
jolts, and feldom lafted a few days. Unlkilled mecha¬ 
nicians attributed this to defedl in the execution : but 
the fault is effential, and lies in the principle. 

The machine could not perform one ftroke, if the 
firft mover did not flacken a little, or the different parts 
of the machine did not yield by bending or by comprefc 
lion; and no ftrength of materials could withftand the 
violence of the drains at every reciprocation of the mo¬ 
tion. This is chiefly experienced in great works which 
are put in motion by a water-wheel, or fome other 
equal power exerted on the mafs of matter of which 
the machine confifts. The water-wheel being of great 
weight, moves with confiderable fteadinefs or unifor¬ 
mity ; and when an additional refiftance is oppofed to 
it by the beginning of a new ftroke of the pifton, its 
great quantity of motion is but little affedted by this 
addition, and it proceeds very little retarded ; and the 
machine muft either yield a little by bending and com¬ 
preffion, or go to pieces, which is the common event. 
Cranks are free from this inconvenience, becaufe they 
accelerate the pifton gradually, and bring it gradually 
to reft, while the water-wheel moves round with almoft 
perfect uniformity. The only inconvenience (and it 
may be confiderable) attending this flow motion of the 
pifton at the beginning of its ftroke is, that the valves 
do not (hut with rapidity, fo that fome water gets back 
through them. - But when they are properly formed 
and loaded, this is but trifling. 

We muft not imagine, that becaufe the ftream pro¬ 
duced by the affiftance of an air-barrel is almoft per- 
fedtly equable, and becaufe as. much water runs out du-. 
ring the returning of the pifton as during its active 
ftroke, it therefore doubles the quantity of water. No 
more water can run out than, what is Cent, forward by 


the pifton during its effedtive ftroke. The continued 
ftream is produced only by preventing the whole oi 
this water from being difeharged during this time, and 
by providing a propelling force to adt during the pilton’s 
return. Nor does it enable the moving force of the pi- 
fton to produce a double effedt: for the compreffion 
which is produced in the air-veffel, more than what is 
neceffary for merely balancing the quiefcent column of 
water, readls on the pifton, refitting its comprefiion 
juft as much as the column of water would do which 
produces a velocity equal to that of the efflux. 'Finis 
if the water is made to fpout with the velocity of eight 
feet perfecond, this would require an additional column 
of one foot high, and this would juft balance the com¬ 
preffion in the air-veffel, which maintains this velocity 
during the non-adtion of the pifton. It is, however, a 
matter of fadt, that a pump furnifhed with an air-velfol 
delivers a little more water'than it would do without it. 
But the difference depends on the combination of ma¬ 
ny very diffimtlar circumftances, which it is extremely 
difficult to bring into calculation. Some of thefe will 
be mentioned afterwards. 

To deferibe, or even to enumerate, the immer.fi 
variety of combinations of thefe three Ample pumps 
would fill a volume. We (hall felecl a few, which are 
more defervingof notice. 

I. The common fucking-pump may, by a fmall ad¬ 
dition, be converted into a lifting-pump, fitted for pro¬ 
pelling the water to any diftance, and with any velo¬ 
city. * 

Fig. 14. is a fucking-pump, whofe working-barrel 
ACDB has a lateral pipe AEGHF connedled with it 
clofe to the top. This terminates in a main or riling 
pipe IK, furnifhed or not with a valve L. The top 
of the barrel is (hut up by a ftrong plate MN, having a 
hollow neck terminating in a fmall flanch. The pifton 
rod QR paffes through this neck, and is nicely turned 
and poliffied. A number of rings of leather are put 
over the rod, and ftrongly compreffed round it by ano¬ 
ther flanch and feveral ferewed bolts, as is reprefented 
at OP. By this contrivance the rod is clofely grafped 
by the leathers, but may be eafily drawn up and down, 
while all paffage of air or water is effectually pre¬ 
vented. 

The pifton S is perforated, and furnifhed with a; 
valve opening upwards. There is alfo a valve T 011 
the top of the fuCtion-pipe YX ; and It will be of ad¬ 
vantage, thoiigh not abfolutely neceffary, to put a valve: 
L at the bottom of the rifing pipe. Now iuppofe the 
pifton at the bottom, of the working-barrel. When it 
is drawn up, i.t. tends to comprefs the air above it, be¬ 
caufe the valve in the pifton remains (hut by its own 
weight. The air therefore is driven through the valve 
Linto the lifmg pipe, and efcapes- In the mean time, 
the air which occupied the fmall fpace between the pi¬ 
fton and the valve T expands into the upper part of 
the working barrel; ; and its elacity is fo much dimi- 
nifhed thereby, that the atmofphere preffes the water of 
the ciftern into the (uCfion-pipe, where it will rife till 
an equilibrium is again produced. The next down¬ 
ward ftroke of the pifton allows the air, which had. 
come from the fuffion-pipe into the barrel during the 
afeent of the pifton, to get through its valve. Upon 
drawing up the pifton, this air is alfo drawn off through 
the. rifing pipe.. Repeating this procefs brings the wa~ 
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ter at lafl: into the working-barrel, and it is then driven 
along the rifing-pipe by the pifton. 

This is one of the bed forms of a pump. The ra¬ 
refaction may be very perfedt, becaufe the pifton can 
be brought fo near to the bottom of the working- 
barrel : and, for forcing water in oppofition to great 
preffures, it appears preferable to the common forcing- 
pump ; becaufe in that the pifton rod 3 are compreifed 
and expofed to bending, which greatly hurts the pump 
by wearing the pifton and barrel on one fide. This 
loon renders it lefs tight, and much water fquirts out 
by the fides of the pifton. But in this pump the pifton 
rod is always drawn or pulled, which keeps it ftraight; 
and rods exert a much greater force in oppofition to a 
pull than in oppofition to compreflion. The collar of 
leather round the pifton-rods is found by experience to 
need very little repairs, and is very impervious to water. 
The whole is very acceffibl.e for repairs ; and in this re- 
fpeft much preferable to the common pump in deep 
mines, where every fault of the pifton obliges us to 
draw up fome hundred feet of pifton-rods. By this 
addition, too, any common pump for the fervice of a 
houfe is converted into an engine for extinguilhing fire, 
or may be made to convey the water to every part of 
the houfe ; and this without hurting or obftruCKng its 
common ufes. All that is neceffary is to have a large 
cock on the upper part of the working-barrel oppo- 
fite to the lateral pipe in this figure. This cock ferves 
for a fpout when the pump is ufed for common pur- 
pofes ; and the merely (hutting this cock converts the 
whole into an engine for extinguiihing fire or for fup- 
plying diftant places with water. It is fcarcely necef¬ 
fary to add, that for tbefe fervices it will be proper to 
connedl an air-veffel with fome convenient part of the 
rifing pipe, in order that the current of the water may 
be continual. * 

We have frequently fpoken of the advantages of a 
continued curient in the main pipe. In all great works 
a confiderable degree of uniformity is produced by the 
manner of difpofirig the actions of the different pumps; 
for it is very rarely that a machine works but one 
pump. In order to maintain fome uniformity in the 
lefiftance, that it may not all be oppofed at once to the 
moving power, with intervals of total inaction, which 
would produce a very hobbling motion, it is ufual to 
diftribute the work into portions, which fucceed alter¬ 
nately ; and thus both diminifh the drain, and give 
greater uniformity of a£tion, and frequently enable a 
natural power which we can command, to perform a 
piece of work, which would be impoffible if the whole 
-refiftance were oppofed at once. In all pump ma¬ 
chines therefore we are obvioufly directed to conftruft. 
them fo that they may give motion to at lead two 
pumps, which work alternately. By this means a much 
greater uniformity of current is produced in the main 
pipe. It will be rendered (till more uniform if four are 
employed, fucceeding each other at the interval of one 
quarter of the time of a complete ftroke. 

But ingenious men have attempted the fame thing 
with a (ingle pump, and many different conftrmftions 
for this purpofe have been propofed and executed. 

’ The thing is not of much importance, nor of great re- 
fearch. We (hall content ourfelves therefore with the 
defcription of one that appears to us the mod perfeft, 
both in refpedt of fimplicity and effeft. 

4 


II. It confifts of a working-barrel AB (fig. 15.) Pump', 
clofe at both ends. The pifton C is folid, and the rod ' v 
OP paffes through a collar of leathers in the plate, 
which clofes the upper end of the working-barrel. This 
barrel communicates laterally with two pipes H, K ; the 
communication m and n being as near to the top and 
bottom of the barrel as potfible. Adjoining to the 
paffage m are two valves F and G opening upwards. 

Similar valves accompany the paffage n. The two 
pipes H and K unite in a larger rifing pipe L. They 
are all reprefented as in the fame plane ; but the upper 
ends muft be bent backwards, to give room for the mo¬ 
tion of the pifton-rod OP. 

Suppofe the pifton clofe to the entry of the lateral 
pipe n, and that it is drawn up : it compreffes the air 
above it, and drives it through the valve G, where it 
efcapes along the rifing pipe ; at the fame time ic 
rarefies the air in the fpace below it. Therefore the 
weight of the atmofphere fliuts the valve E, and caufes 
the water of the ciftern to rife through the valve D, 
and fill the lower part of the pump. When the pifton 
is pufhed down again, this water is firft driven through 
the valve E, becaufe D immediately (huts; and then 
moft of the air which was in this part of the pump at 
the beginning goes up through it, fome of the water 
coming back in its (lead. In the mean time, the air 
which remained in the upper part of the pump after the 
afcent of the pifton is rarefied by its defcent; becaufe 
the valve G (huts as foon as the pifton begins to de- 
fcend, the valve F opens, the air in this finftion pipe 
F f expands into the barrel, and the water rifes in¬ 
to the pipes by the preffure of the atmofphere. The 
next rife of the pifton muft bring more water into the 
lower part of the barrel, and muft drive a little more 
air through the valve G, namely, part of that which 
had come out of the fuftion-pipe F f; and the next 
defcent of the pifton muft drive more water into the 
rifing pipe H, and along with it moft if not all of the 
air which remained below the pifton, and muft rarefy 
dill more the air remaining above the pifton ; and more 
water will come in through the pipe F /, and get into 
the barrel. It is evident that a few repetitions will at 
laft fill the barrel on both fides of the pifton with water. 

When this is accomplifiied, there is no difficulty in per¬ 
ceiving how, at every rife of the pifton, the water of 
the ciftern will come in by the valve D, and the water 
in the upper part of the barrel will be driven thro’ the 
valve G; and, in every defcent of the pifton, the water of 
the ciftern will come into the barrel by the valve F, 
and the water below the pifton will be driven through 
the valve E : and thus there will be a continual influx 
in to the barrel through the valves D and F, and a con¬ 
tinual difcharge along the rifing pipe L through the 
valves E and G. 

This machine is, to be fure, equivalent to two forcing . • ^. 
pumps, although it has but one barrel and one pifton; valenm' 
but it has no fort of fuperiority. It is not even more two for- 
economical in moft cafes ; becaufe we apprehend that ring* 
the additional workmanlliip will fully compenfate for pu®?'* 
the barrel and pifton that is faved. There is indeed a 
faving in the reft of the machinery, becaufe one lever 
produces both motions. We cannot therefore fay that 
it is inferior to two pumps; and we acknowledge that 
there is fome ingenuity in the contrivance. 

We recommend to our readers the perufal of Beli- 
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dor’s Architecture Hydraulique, where is to be found a and fitted with a cock at S. Water is admitted till the Pun:*, 
great variety of combinations and forms of the Ample barrel is completely filled, and the ccck i, then flint. 1 

pumps ; but we muft caution them with refpedt to his Now when the plunger is drawn up, the valve N in the 
theories, which in this article are extremely defective, rifing pipe muft remain fhut by the preffure of the ut- 
Alfo in Leupold’s Theat ram Machinarum Hydraulica- rnofphere, and a voidmuft be made in the barrel. Thcre- 
rurn, there is a prodigious variety of all kinds of pumps, fore the valve Mon the top of the fuftion-pipe muft 
many of them very fingular and ingenious, and many be opened by the elafticity of the air in this pipe, and 
which have particular advantages, which may fuit local the air muft expand into the barrel; and, being no longer 
circumftances, and give them a preference. But it a balance for the atmofphere, the water in the ciftern 
would be improper to fwell a work of this kind with fo muft be forced into the fuilion-pipe, and rife in it to 
many peculiarities ; and a perfon who makes himfelf a certain height. When the plunger defeends, it muft 
mafter of the principles delivered here in fufficient de- drive the water through the valve N (for the valve M 
tail, can be at no lofs to fuit a pump to-his particular will immediately fhut), and along with it moft of the 
views, or to judge of the merit of fuch as may be pro- air which had come into the barrel. And as this air 
pofed to him. occupied the upper part of the barrel, part of it will re- 

We muft now take notice of fomc very confiderable main when the plunger has reached the bottom ; but 
and important varieties in the form and contrivance of a ftroke or two will expel it all, and then every fucceed- 
the effential parts of a pump. tag ftroke of the defeending pifton will drive the water 

III. The forcing pump is fometimes of a very diffe- along the rifing pipe, and every afeent of the plunger 
rent form from that already deferibed. Inftead of a will be followed by the water from the ciftern. 
pifton, which applies itfelf to the infide of the barrel. The advantage propofed by this form of pifton is, 
and Aides up and down in it, there is a long cylinder that it may be more accurately made and polifhed than 
POQ_(fig. 16.) nicely turned and polifhed on the out- the infide of a working barrel, and it is of much eafier 
fide, and of a diameter fomewhat lefs than the infide of repair. Yet we do not find that it is much ufed, a’» 
the barrel. This cylinder (called a plunger) Aides though an invention of laft century (we think by Sir 
through a collar of leathers on the top of the working Samuel Morland), and much prailed by the writers on 
barrel, and is conftru&ed as follows. The top of the thefefubjeifts. 4G 

barrel terminates in a flanch a b, pierced with four holes It is eafy to fee that the fucking-pump may be vari- Sucking, 
for receiving fcrew-bolts. There are two rings of me- cd in the fame way. Suppofe this plunger to be open pu.np fimi* 
tal, cd,ef of the fame diameter, and having holes cor- both at top and bottom, but the bottom filled with a lar 'y vaT 
refponding to tbofe in the flanch. Tour rings of foft valve opening upward. When this is puflied to the nei! ‘ 
leather, of the fame fize, and fimilarly pierced with bottom of the barrel, the air which it tends to corn- 
holes, are well foakedin a mixture of oil, tallow, and a prefs lifts the valve (the lateral pipe FIK being taken 
little rofin. Two of thefe leather rings are laid on the away and the paffage fhut up), and efcapes through the 
pump flanch, and one of the metal rings above them, plunger. When it is drawn up, it makes the fame ra- 
The plunger is then thruft down through them, by refaction as the folid plunger, becaufe .the valve at O 
which it turns their inner edges downwards. The other fhuts, and the water will come up from the ciftern as in 
two rings are then flipped on at the top of the plun- the former cafe. If the plunger be now thruft down 
ger, and the fecond metal ring is put over them, and again, the valve M fhuts, the valve O is forced open, 
then the whole are Aid down to the metal ring. By and the plunger is filled with water. This will be lifted 
this the inner edges of the laft leather rings are turned by it during its next afeent; and when it is pufhed 
upwards. The three metal rings are now forced to- down again, the water which filled it muft now be pufh- 
gether by the ferewed bolts; and thus the leathern ed out, and will flow over its fides into the ciftern at the 
rings are ftrongly comprefled between them, and made head of the barrel. Inftead of making the valve at the 
to grafp the plunger fo clofely that no preffure can bottom of the pifton, it maybe made at the tup; but 
force the water through between. The upper metal this difpofition is much inferior, becaufe it cannot rare- 
ring juft allows the plunger to pafs through it, but fy the air in the barrel one half. This is evident; for 
without any play ; fo that the turned up edges, of the the capacity of the barrel and plunger together cannot 
leathern rings do not come up between the plunger and be twice the capacity of the barrel. 4r 

the upper metal ring, but are lodged in a little conical IV. It may be made after a ftill different form, as Another 
taper, which is given to the inner edge of the upper reprefented in fig. 17. Here the fuflion-pipe CO fom !® fti)e 
plate, its hole being wider below than above. It is on comes up through a ciftern KMNL deeper or longer fuckin &- 
this trifling circumftance that the great tigbtnefs of the than the intended ftroke of the pifton, and has a valve pumi> ’ 
collar depends. To prevent the leathers from flirinking C at top. The pifton, or what aids in lieu of it, is a 
by drought, there is ufually a little ciftern formed tube AHGB, open at both ends, and of a diameter 
round the head of the pump, and kept full of water, fomewhat larger than that of the fnftion-pipe. The 
The plunger is either forced down by a rod from a interval between them is filled up at HG by a ring or 
working beam, or by a fet of metal-weights laid on it, belt of foft leather, which is fattened to the outer tube, 
as is Teprefented in the figure. and moves up and down with it Aiding along the 

It is hardly neceffary to be particular in explaining • fmoothly polifhed furface of the fuefion-pipe with very 
the operation of this pump. When the plunger is at little fri&ion. There is a valve I on the top of this 
the bottom of the barrel, touching the fixed valve M pifton, opening upwards. Water is poured into the 
with its lower extremity, it almoft complexly fills it. outer ciftern. 

That it may do it completely, there is fometimes a fmall .The outer cylinder or pifton being drawn up from And its 

pipe RSZ branching out from the top of the barrel, the bottom, there is a great rarefaction of the air which mode of 
Vol. XV- 4 O was operation. 
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Pump. W as between them, and the atmofphere prefles the wa- 
' “ ter up through the faction-pipe to a certain height; 

for the valve I keeps fhut by the prelfure of the atmo- 
1 fphere and its own weight, Pufhing down the pifton 
caufes the air, which had expanded from the fudtion- 
pipe into the pifton, to efcape through the valve I; 
drawing it up a fecond time, allows the atmofphere to 
prefs more water into the fuflion-pipe, to fill it, and al- 
fj part of the pifton. When this is pufhed down again, 
the water which had come through the valve C is now 
forced out through the valve I into the ciftern KMNL, 
and now the whole is full of water. When, therefore, 
the pifton is drawn up, the water follows, and fills it, if 
not 33 feet above the water in the ciftern; and when it is 
pufhed down again, the water which filled the pifton is 
all thrown out into the ciftern ; and after this it delivers 
its full contents of water every ftroke. The water in the 
ciftern KMNL effectually prevents the entry of any 
air between the two pipes ; fo that a very moderate 
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compreffon of the belt of foft leather at the mouth of 
the pifton cylinder is fufficient to make all perfectly 
tight. 

It might be made differently. The ring of leather 
might be fattened round the top of the inner cylinder 
at DE, and Aide on the infide of the pifton cylinder ; 
but the firft form is molt eafily executed. Mufchen- 
broeck has given a figure of this pump in his large 
fyftem of natural philofophy, and fpeaks very highly of 
its performance. But we do not fee any advantage 
which it pofTeffes over the common fucking-pump. He 
indeed fays that it is without fridtion, and makes no 
mention of the ring of leather between the two cy¬ 
linders. Such a pump will raife water extremely well 
to a fmall height, and it feems to have been a model only 
which he had examined: But if the fudtion-pipe is 
long, it will by no means do without the leather; for 
on drawing up the pifton, the water of the upper ci¬ 
ftern will rife between the pifton, and fill the pifton, and 
none will come up through the fudtion-pipe. 

We may take this opportunity of obferving, that the 
many ingenious contrivances of pumps without fridtion 
are of little importance in great works; becaufe the 
fridtion which is completely fufficient to prevent all 
efcape of water in a well-conftrudted pump is but a 
very trifling part of the whole force. In the great pumps 
which are ufed in mines, and are worked by a fteam- 
engine, it is very ufual to make the piftons and valves 
without any leather whatever. The working barrel is 
bored truly cylindrical, and the pifton is made of me¬ 
tal of a fize that will juft pafs along it without flick¬ 
ing. When this is drawn up with the velocity compe¬ 
tent to a properly loaded machine, the quantity of wa¬ 
ter which efcapes round the pifton is infignificairt. The 
pifton is made without leathers, not to avoid fridtion, 
which is alfo insignificant in fuch works; but to avoid 
the neceffity of frequently drawing it up for repairs 
through fuch a length of pipes. 

V. If a pump abfolutely without fridtion is wanted, 
the following feems preferable for fimplicity and per¬ 
formance to any we have feen, when made ufe of in 
proper fituations. Let NO (fig. 18.) be the furface 
of the water in the pit, and K the place of delivery. 
The pit muft be as deep in water as from K to NO. 
A BCD is a wooden trunk, round or fquare, open at 
both ends, and having a valve P at. the bottom. The 


658 1 P U M 

top of this trunk muft be on a level with IC, and has a 
fmall ciftern EADF. It alfo communicates laterally 
with a rifing pipe GHK, furnifhed with a valve at H 
opening upwards. LM is a beam of timber fo fitted 
to the trunk as to fill it without flicking, and is of at 
leaft equal length. It hangs by a chain from a work¬ 
ing beam, and is loaded on the top with weights ex¬ 
ceeding that of the column of water which it difplaces. 

Now fuppofe this beam allowed to defcend from the 
pcfition in which it is drawn in the figure ; the wa¬ 
ter muft rife all around it, in the crevice which is be¬ 
tween it and the trunk, and alfo in the rifing pipe ; be¬ 
caufe the valve P fhuts, and H opens; fo that when the 
plunger has got to the bottom, the water will ftand at 
the level of K. When the plunger is again drawn up 
to the top by the adtion of the moving power, the wa¬ 
ter finks again in the trunk, but not in the rifing pipe, 
becaufe it is flopped by the valve .H. Then allowing 
the plunger to defcend again, the water muft again rife 
in the trunk to the level of K, and it muft now flow- 
out at K; and the quantity difcharged will be equal to 
the- part of the beam below the furface of the pit- 
water, dedudling the quantity which fills the fmall fpafce 
between the beam and the trunk. This quantity may 
be reduced almoft to nothing ; for if the infide of the 
trunk and the outfide of the beam be made tapering, 
the beam may be let down till they exadtly fit; and as 
this may be done in fquare work, a good workman can 
make it exceedingly accurate. But in this cafe, the 
lower half of the beam and trunk muft not taper; and 
this part of the trunk muft be of fufficient width 
round the beam to allow free paffage into the rifing 
pipe. Or, which is better, the rifing pipe muft branch 
off from the bottom of the trunk. A difcharge may 
be made from the ciftern EADF, fo that as little wa¬ 
ter as poffible may defcend along the trunk when the 
pifton is raifed. 

One great excellence of this pump is, that it is per- j t! e ^g e i 
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fedily free from all the deficiencies which in common Iencies are 
pumps refult from want of being air-tight. Another coufider- 
is, that the quantity of water raifed is precifely equal a ^ )le ’ 
to the power expended ; for any want of accuracy in 
the work, while it occafions a diminution of the quan¬ 
tity of water difcharged, makes an equal diminution in 
the weight which is neceffary for pufhing down the 
plunger. We have feen a machine confifting of two 
fuch pumps fufpended from the arms of a long beam, 
the upper fide of which was formed into a walk with 
a rail on each fide. A man flood on one end till it 
got to the bottom, and then walked foberly up 
to the other end, the inclination being about twenty- 
five degrees at firft, but gradually diminifhed as he went 
along, and changed the load of the beam. By this 
means he made the other end go to the bottom, and fo 
on alternately, with the eafieft of all exertions, and 
what we are fnoft fitted for by our ftrufture. With this 
machine, a very feeble old man, weighing 110 pounds, 
raifed 7 cubic feet of water 11£ feet high in a minute, 
and continued working 8 or 10 hours every day. A 
flout young man, weighing nearly 135 pounds, raifed 
8-j- to the fame height; and when he carried 30 pounds, 
conveniently flung about him, he raifed 9^ feet to this 
height, working 10 hours a-day without fatiguing 
himfelf. This exceeds Defagulier’s maximum of a 
hogfhead of water 10 feet high in a minute, in the pro¬ 
portion 
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portion of 9 to 7 nearly. It is limited to very mode- 
rate heights ; but in fuch flotations it is very effedtual. 
It was the contrivance of an untaught labouring man, 
poffefl'ed of uncommon mechanical genius. We fh.aU 
have occafion to mention, with refpeft, fome other con- 
trivances of the fame perfon in the article Water- 
Works: 

VI. Themoft ingenious contrivance of a pump with¬ 
out frifflon is that of Mr Hafkins, defcribed by Defagu- 
liers, and called by him the Quicksilver Pump. Its 
conftruftion and mode of operation are pretty compli¬ 
cated ; but the following preliminary observations will, 
we hope, render it abundantly plain. 

'Let / Im k (fig. 19.) be a cylindrical iron pipe, about 
fix feet long, open at top. Let c ghf be another cy¬ 
linder, connedted with it at the bottom, and of fmaller 
diameter. It may either be folid, or, if hollow, it 
muft be clofe at top. Let a c d b be a third iron 
cylinder, of an intermediate diameter, fo that it may 
move up and down between the other two without 
touching either, but with as little interval as poffible. 
Let this middle cylinder communicate by means of the 
pipe AB, with the upright pipe FE, having valves C 
and D (both opening upwards) adjoining to the pipe 
of communication. Suppofe the outer cylinder fuf- 
pended by chains from the end of a working beam, and 
let mercury be poured into the interval between the 
three cylinders till it fills the fpace to 0 p, about \ of 
their height. Alfo fuppofe that the lower end of the 
pipe FE is immerfed into a ciftern of water, and that 
the valve D is lefs than 33 feet above the furface of this 
water. 

Now fuppofe a perforation made fomewhere in the 
pipe AB, and a communication made with an air-pump. 
When the air-pump is worked, the air contained in CE, 
in AB, and in the fpace between the inner and middle 
cylinders, is rarefied, and is abftra&ed by the air-pump; 
for the valve D immediately fhuts. The preffure of 
the atmofphere will caufe the water to rife in the pipe 
CE, and will caufe the mercury to rife between the 
inner and middle cylinders, and fink between the outer 
and middle cylinders. Let us fuppofe mercury 12 
times heavier than water: Then for every foot that 
the water rifes in EC, the level between the outfide 
and infide mercury will vary an inch ; and if we fup¬ 
pofe DE to be 30 feet, then if we can rarefy the air 
fo as to raife the water to D, the outfide mercury will 
be depreffed to q , r, and the infide mercnry will have 
rifen to s,t,sq and t r being about 30 inches. In this 
flate of things, the water will run over by the pipe BA, 
and every thing will remain nearly in this pofition. The 
columns of water and mercury balance each other, and 
balance the preffure of the atmofphere. 

While things are in this flate of equilibrium, if we 
allow the cylinders to defcend a little, the water will 
rife in the pipe FE, which we may now confider as a 
iuifticn-pipe; for by this motion the capacity of the 
whole is enlarged, and therefore the preffure of the at¬ 
mofphere will ftill keep it full, and the fituation of the 
mercury will again be fuch that all fhallbe in equidibrio. 
It will be a little lower in the infide fpace and higher 
in the outfide. 

Taking this view of things, we fee clearly how the 
waterTs upported by the atmofphere at a very con- 


liderable height. The apparatus is analogous to a fy* Purap. 
phon which has one leg filled with water and the other *■ v 
with mercury. But it was not neceffary to employ an 
air-pump to fill it. Suppofe it again empty, and all 
the valves fhut by their own weight. Let the cylinders 
defcend a little. The capacity of the {paces below the 
valve D is enlarged, and therefore the included air is 
rarefied, and fome of the air in the pipe CE muft dil- 
fufe itfelfinto the fpace quitted by the inner cylinder. 
Therefore the atmofphere will prefs fome water up the 
pipe FE, and fome mercury into the inner fpace be- • 

tween the cylinders. When the cylinders are raified 
again, the air which came from the pipe CE would re¬ 
turn into it again, but is prevented by the valve C.— 

Railing the cylinders to their former height would com- 
prefs this air ; it therefore lifts the valve D, and efespes. 

Another depreflion of the cylinders v. ill have a fimilar 
effedt. The water will rife higher in FC, and the mer¬ 
cury in the inner fpace ; and then, after repeated ftrokes, 
the water will pafs the valve C, and fill the whole ap¬ 
paratus, as the air-pump had caufed it to do before.—■ 

The pofition of the cylinders, when things are in this 
fituation, is reprefented in fig. 20, the outer and inner 
cylinders in their lowed: pofition having doff ended about 
30 inches. The mercury in the outer fpace Hands 
at q, r , a little above the middle of the cylinders, and 
the mercury in the inner fpace is near the top t s of the 
inner cylinder. Now let the cylinders be drawn up. 

The water above the mercury cannot get back again 
through the valve C, which fhuts by its own weight. 

We therefore attempt to comprefs it; but the mercury 
yields, and defeends in the inner fpace, and rifes in 
the outer till both are quickly on a level, about the 
height v v. If we continue to raife the cylinders, the 
compreflion forces out more mercury, and it now Hands 
lower in the inner than in the outer fpace. But that 
there may be fomething to balance this inequality of 
the mercurial columns, the water goes through the 
valve D, and the equilibrium is reftored when the 
height of the water in the pipe ED above the furface 
of the internal mercury is 12 times the difference of 
the mercurial columns (on the former fuppofition of 
fpecific gravity.) If the quantity of water is fuch as 
to rife two feet ,in the pipe ED, the mercury in the 
outer fpace will be two inches higher than that in the 
inner fpace. Another depreflion of the cylinders will 
again enlarge the fpace within the apparatus, the mer¬ 
cury will take the pofition of fig. 19. and more water 
will come in. Ilaifing the cylinders will fend th's 
water four feet up the pipe ED, and the mercury ,will 
be four inches higher in the inner than in the outer 
fpace. Repeating this operation, the water will be 
raifed ftill higher in DE ; and this will go on till the 
mercury in the cuter fpace reaches the top of the cy¬ 
linder ; and this is the limit of the performance. The 
dimenfions with which we fet out will enable the ma¬ 
chine to raife the water about 30 feet in the pipe ED 7 
which, added to the 30 feet of CF, makes the whole 
height above the pit-water 60 feet. By making the 
cylinders longer, we increafe the height of FD. This 
machine muft be worked with great attention, and but 
{lowly; for at the beginning of the forcing ftroke the 
mercury very rapidly finks in the inner fpace and rifes 
in the outer, and will dafh out and be loft. To pre- 
4 0a vent 
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vent this as much as poffible, the outer cylinder termi¬ 
nates in a fort of cup or difh, and the inner cylinder 
fliould be tapered atop. 

The machine is exceedingly ingenious and refined ; 
and there is no doubt but that its performance will ex¬ 
ceed that of any other pump which raifes the water to 
the fame height, becaufe friftion is completely avoided, 
and there can be no want of tightnefs of the pifton.— 
But this is all its advantage; and, from what has been 
obferved, it is but trifling. The expence would be e- 
normous; for with whatever care the cylinders are made, 
the interval between the inner and outer cylinders mud 
contain a very great quantity of mercury. The middle 
o lir.der muft be made of iron plate, and muft be without 
a feam, for the mercury would diifolve every folder. For 
fuch rcafons, it has never come into general ufe. But 
it would have been unpardonable to have omitted the 
defeription of an invention which is fo original and in¬ 
genious ; and there are fome occafions where it may be 
of great ufe, as in nice experiments for illuftrating the 
theory of hydraulics, it would give the fineft piftons for 
meafuring the preffures of water in pipes, See. It is 
on precifely the fame principle that the cylinder bel¬ 
lows, deferibed in the article Pneumatics, are con- 
ftrufted. 

We beg leave to conclude this part of the fubjeft 
with the defeription of a pump without friftion, which 
may be conftrufted in a variety of ways by any common 
carpenter, without the afliftance of the pump-maker or 
plumber, and will be very effective for railing a great 
quantity of water to fmall heights, as in draining 
marfhes, marie pits, quarries, &c. or even for the fervice 
of a houfe. 

VII. ABCD (fig. 21.) is a fquare trunk of carpen¬ 
ter’s work open at both ends, and having a little ci¬ 
ttern and fpout at top. Near the bottom there is a 
partition made of board, perforated with a hole E, 
and covered with a clack, ffff reprefents a long cy¬ 
lindrical bag or pudding, made of leather or of double 
canvas, with a fold of thin leather fuch as Iheeplkin be¬ 
tween the canvas bags. This is firmly nailed to the 
board E with foft leather between. The upper end of 
this bag is fixed on a round board, having a hole and 
valve F. This board may be turned in the lathe with 
a groove round its edge, and the bag fattened to it by 
a cord bound tight round it. The fork of the pifton- 
rod EG is firmly fixed into this board ; the bag is kept 
diftended by a number of wooden hoops or rings of 
ftrong wire/ f, &c. put into it at a few inches 

diftance from each other. It will be proper to conned 
thefe hoops before putting them in, by three or four 
cords from top to bottom, which will keep them at 
their proper diftances. Thus will the bag have the 
form of a barber’s bellows powder-puff. The diftance 
between the hoops fliould be about twice the breadth 
of the rim of the wooden ring to which the upper valve 
and pifton-iod are fixed. 

Now let this trunk be immerfed in the water. It is 
evident that if the bag be ftreiched from the compref- 
fed form which its own weight will give it by drawing 
up the pifton-rod, its capacity will be enlarged, the 
valve F will be (hut by its own weight, the air in the 
bag will be rarefied, and the atmofphere will prefs the 
water into the bag. When the rod is thruft down 
again, this 'Aater will come out by the valve F, and 


fill part of.the trunk. A repetition of the operation Pump, 
will have a fimilar effeft ; the trunk will be filled, and v—^ 

the water will at laft be difeharged by the fpout. 

Here is a pump without ffidion, and perfedly tight. 

For the leather between the folds of canvas renders the 
bag impervious both to air and water. And the can¬ 
vas has very confiderable ftrength. We know from 
experience that a bag of fix inches diameter, made of 
fail-cloth n° 3. with a Iheep fkin between, will bear a co¬ 
lumn of 15 feet of water, and ftand fix hours work 
per day for a month without failure, and that the pump 
is confiderably fuperior in effed to a common pump' 
of the fame dimenfions. We muft only obferve, that the 
length of the bag muft be three times the intended 
length of the ftroke; fo that when the pifton-rod is in 
its higheft pofition, the angles or ridges of the bag may 
be pretty acute. If the bag be more ftretched than- 
this, the force which muft be exerted by the labourer 
becomes much greater than the weight of the column 
of water which he is raifing. If the pump be laid 
aflope, which is very ufual in thefe occafional and hafty 
drawings, it is neceffary to make a guide for the pi¬ 
fton-rod within the trunk, that the bag may play up 
and down without rubbing on the fides, wlflch would 
quickly wear it out. 

The experienced reader will fee that this pump is 
very like that ofCoffetand DelaDeuille, deferibed by 
BelidorVol. II. p, 120. and moft writers on hydraulics.’ 

It would be ftill more like it, if the bag were on the 
under fide of the partition E, and a valve placed farther 
down the trunk. But we think that our form is great¬ 
ly preferable in point of ftrength. When in the other 
fituation, the column of Water lifted by the pifton. 
tends to lurjl the bag, and this with a great force, as 
the intelligent reader well knows. But in the form re¬ 
commended here, the bag is comprejfed, and the ftrain 
on each part may be made much lefs than that which 
tends to burft a bag of fix inches diameter. The near¬ 
er the rings are placed to each other the /mailer will 
the ftrain be. 

The fame bag-pifton maybe employed for a forcing 
pump, by placing it below the partition, and inverting 
the valve; and it will then be equally ftrong, becaufe 
the refiftance in this cafe too will aft by compreffion. 

We now come naturally to the confideration of the 
different forms which may be given to the piftons and 
valves of a pump. A good deal of what we have been 
deferibing already is reducible to this head ; but, having 
a more general appearance, changing as it were the 
whole form and the ftrufture of the pump, it was not 
improper to k.-:p thefe things together. 

The great defideratum in a pifton is, that it be as Piftons 
tight as poffible, and have as little friftion as is con-fliould have 
fiftent with this indifpenfable quality. We have al- little frio 
ready faid,that the common form, when carefully exe- tk>n - 
cuted,has thefe properties in an eminent degree. And 
accordingly this form has kept its ground amidft all 
the improvements which ingenious artifts have made. 

Pdr Belidor, an author of the firft reputation, has given 
the defeription of a pifton which he highly extols, and 
is undoubtedly a very good one, conftrufted from prin¬ 
ciple, and extremely well compofed. 

. It confifts of a hollow cylinder of metal g h (fig. 22.) An j^pro- 
pierced with a number of holes, and having at top a veil one by 
flanchAB, whofe diameter is nearly equal to that of Belidor. 

the 
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the working-barrel of the pump. This flaneh has a may be done with any kind of pifton; and this has p«n.p. 

groove round it. There is another fianch IK below, therefore no peculiar merit. -■ — 

by which this hollow cylinder is faftened with bolts to The following will, we prefume, appear vaftly pre- An s j' 
the lower end of the pifton, reprefented in fig. 23. ferable, A BCD (fig. 24.) is the folid wooden or metal recom- T 
This confifts of a plate CD, with a grooved edge fimi- block of the pifton ; EF is a metal plate, which is turn- mended as 
lar to A 15 , and an intermediate plate which forms the ed hollow or difti-like below, fo as to receive within it preferable, 
feat of the valve. The compofition of this part is bet- the folid block. The pifton rod goes through the 
ter underftood by infpedting the figure than by any whole, and has a fhoulder above the plate EF, and a 
defcription. The pifton-rod HL is fixed to the upper nut H below. Four fcrew-bolcs, fuch as i k, l m, alfogo 
plate by bolts through its different branches at G, G. through the whole* having their heads k,m funk into 
This metal body is then covered with a cylindrical bag the block, and nuts above at »,/. The packing or 

of leather, faftened on it by cords bound round it, filling fluffing, as it is termed by the workmen, is reprefented 

up the grooves in the upper and lower plates. The at NO. This is made as folid as poffible, and generally 
operation of the pifton is as follows. confifts of fofc hempen twine well foaked in a mixture 

A little water is poured into the pump, which gets of oil, tallow, and rofin. The plate EF is gently fcrew- 
paft the fides of the pifton, and lodges below in the ed down, and the whole is then put into the barrel, 
fixed valve. The pifton being puftied down dips into fitting it as tight as may be thought proper. When it 
this water, and it gets into it by the valve. But as the wears loofe, it may be tightened at any time by fcrew- 
pifton in defcending compreffes the air below it, this ing down the nuts i /, which caufe the edges of the difli 
comprefted air alfo gets into the infide of the pifton, to fqueeze out the packing, and comprefs it againft the 
fwells out the bag which furrounds it, and compreffes it barrel to any degree. • 

to the fides of the working-barrel. When the pifton is The greateft difficulty in the conftrudlion of a pifton Difficulties 
drawn up again, it muft remain tight, becaufe the valve is to give a fufficient paffage through it for the water, in couftruo 
will fhut and keep in the air in its mod comprefted and yet allow a firm fupport for the valve, and fixture titlg P if ' 
ftate ; therefore the pifton muft perform well during the for the pifton rod. We fhall fee prefently that it oc- t01ls ’ 
fudtion. It muft a& equally well when pufhed down cafions a confiderable expence of the moving power to 
again, and acting as a forcer ; for however great the force a pifton with a narrow perforation through the 
refiftance may be, it will affedl the air within the pifton water lodged in the working barrel. When we are 
to the fame degree, and keep the leather clofe Applied railing water to a fmall height, fuch as 10 or 2c feet, 
to the barrel. There can be no doubt therefore of the the power fo expanded amounts to a fourth part of the 
pifton’s performing both its offices completely ; but we whole, if the water-way in the pifton is lefs than one- 
imagine that the adhefion to the barrel will be greater half of the feffion of the barrel, and the velocity of the 
than is neCeflary: it will extend over the whole fur- pifton two feet per fecond, which is very moderate, 
face of the pifton, and be equally great in every part of There can be no doubt, therefore, that metal piftons 
its furface; and we fufpect that the friftion will there- are preferable, becaufe their greater ftrength allows 
fore be very great. We have very high authority for much wider apertures. 6 

fuppofing that the adhefion of a pifton of the common The following pifton, defcribed and recommended Coniider- 
form, carefully made, will be fuch as will make it per- by Belidor, feems as perfeit in thefe refpe&s as the na- ably remo* 
fedtly tight; and it is evident that the adhefion of Be- ture of things will allow. We flia.ll therefore defcribe ved in 01,e 
lidor’s pifton will be much greater, and it will be pro- it in the author’s own words as a model, which may d ef ^ ib(tl 

dudtive of worfe confequences. If the leather bag is te adopted with confidence in the greateft works. by belidor.. 

worn through in any one place, the air efcapes, and “ The body of the pifton is a truncated metal cone 
the pifton ceafes to be compreffed altogether; whereas CCXX (fig. 25.) having a fmall fillet at the greater 1>!ate 
in the common pifton there will very little harm refult end. Fig. 26 (hows the profile, and fig. 27. the plan cc “" uvij 
from the leather being worn through in one place, ef- of its upper bafe ; where appears a crofs bar DD, pier- 
pecially if it projedl a good way beyond the bafe of the ced with an oblong mortife E for receiving the tail of 
cone. We ftill think the common pifton preferable, the pifton-rod. A band of thick and uniform leather 
Belidor’s pifton would do much better inverted as the AA (fig. 26. and 28.) is put round this cone, and fe- 
pifton of a fucking pump ; and in this fituation it would cured by a brafs hoop BB firmly driven on its fmaller 

be equal, but not fuperior,to the common. end, where it is previoufly made thinner to give room 

Belidor defcribes another forcing pifton, which he for the hoop, 
had executed with fuccefs, and prefers to the common “ This pifton is covered with a leather valve, fortified 
wooden forcer. It confifts of a metal cylinder or cone, with metal plates GG (fig. 29.) Thefe plates are 
having a broad fianch united to it atone end, and a fi- wider than the hole of the- pifton, fo as to reft on its 
milar fianch which is fcrewed on the other end. Be- rim. There are fimilar plates below the leather of a 
tween thefe two plates are a number of rings of leather fmaller fize, that they may go into the hollow of the 
ftrongly compreffed by the two flanches, and then turn- pifton'; and the leather is firmly held between the metal 
ed in a lathe like a block ef wood, till the whole fits plates by fcrews H, H, which go through all. This 
tight, when dry, into the barrel. It will fwell, fays he, is reprefented by the dotted circle IK. Thus the pref¬ 
und foften with the water, and withftand the greateft fare of the incumbent column of water is fupported by 
preffures. We cannot help thinking this but an indif- the plates GG, whofe circular edges reft on the brim 
ferent piften. When it wears, there is nothing to of the water-way, and thus ftraight edges reft on the- 
fqueeze it to the barrel. It may indeed be taken out crofs bar DD of fig. 26. and 27. This valve is laid 
and another ring or two of leather put in, or the fianch- on the top of the conical box ill fuch a manner that its 
es may be more ftrongly fcrewed together ; but allthis middle FF refts on the crofs bar. To bind all together, 

the 
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the end of the pifton-rod is formed like a crofs, and the 
arms MN (fig. 30.) are made to reft on the diameter 
FF of the valve, the tail EP going through the hole E 
in the middle of the leather, and through the mortife E 
of the crofs bar of the box ; and alfo through another 
bar QR. (fig. 28. and 29.) which is notched into the 
lower brim of the box. A key V is then driven into 
the hole T in the pifton-rod ; and this wedges all faft. 
The bar QR is made ftrong ; and its extremities projedt 
a little, fo as to fupport the brafs hoop BB which binds 
the leather band to the pifton-box. The adjoining 
fcale gives the dimenfions of all the parts, as they were 
executed for a fteam-engine near Conde, where the pi¬ 
fton gave complete fatisfadlion.” 

This pifton has every advantage of ftrength, tightnefs, 
and large water-way. The form of the valve (which 
has given it the name of the butterfly-valve) is extreme¬ 
ly favourable to the paflage of the water ; and as it has 
but half the motion of a complete circular valve, lefs 
water goes back while it is (hutting. 

The following pifton is alfo ingenious, and has a 
good deal of merit. OPPO (fig. 31.) is the box of 
the pifton, having a perforation Q^ covered above with 
a flat valve K, which refts in a metal plate that forms 
the top of the box. ABCBA is a ftirrup of iron to 
■which the box is fixed by fcrews a, a, a, a, whofe heads 
are funk in the wood. This ftirrup is perforated at C, 
to receive the end of the pifton-rod, and a nut H is 
fcrewed on below to keep it faft. DEFED is another 
ftirrup, whofe lower part at DD forms a hoop like the 
foie of a ftirrup, which embraces a fmall part of the top 
of the wooden box. The lower end of the pifton-rod 
is fcrewed; and before it is put into the holes of the 
two ftirrups (through which holes it Aides freely) a 
broad nut G is fcrewed on it. It is then put into the 
holes, and the nut H firmly fcrewed up. The packing 
RR is then wound about the pifton as tight as poflible 
till it completely fills the working barrel of the pump. 
When long ufe has rendered it in any degree loofe, it 
may be tightened again by fcrewing down the nut G. 
T’his caufes the ring DD to comprefs the packing be¬ 
tween it and the projecting fhoulder of the box at PP; 
.and thus caufes it to fwell out, and apply itfelf clofely 
to the barrel. 

We fhall add only another form of a perforated pifton; 
which being on a principle different from all the prece¬ 
ding, willfuggeft many others ; each of which will have 
its peculiar advantages. OO in fig, 32. reprefents the 
box cf this pifton, fitted to the working ban el in any 
of the preceding ways as may be thought beft. AB 
is a crofs bar of four arms, which is fixed to the top of 
thje box. CF is the pifton-rod going through a hole in 
the middle of AB, and reaching a little way beyond 
the bottom of the box. It has a fhoulder D, which 
prevents it going too far through. On the lower end 
there is a thick metal plate, turned conical on its upper 
lide, fo as to fit a conical feat PP in the bottom of the 
pifton-box. 

When the pifton-rod is pufhed down, the fridlion on 
she barrel prevents the box from immediately yielding. 
'The rod therefore flips through the hole of the crols 
Bar AB. The plate E, therefore, detaches itfelf from 
she box. When the fhoulder D preffes on the bar 
AB, the box mud yield, and be pufhed down the bar- 
r.cls, and the water gets up through the perforation. 
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When thg pifton-rod is drawn up again, the box does 
not move till the plate E lodged in the feat PP, and 
thus {huts the water-way; and then the pifton lifts the 
water which is above it, and adts as the pifton of a 
fucking pump. 

This is a very Ample and effedtive conftrudtion, and Itsadva*- 
makes a very tight valve. It has been much recom-tage«. 
mended by engineers of the firft reputation, and is 
frequently ufed ; and from its flmplieity, and the great 
folidity of which it is capable, it feems very fit for 
great works. But it is evident that the water-way is 
limited to lefs than one-half of the area of the working- 
barrel. For if the perforation of the pifton be one-half 
of the area, the diameter of the plate or ball EF muft 
be greater; and therefore lefs than half the area will 
be left for the paflage of the water by its fides. ^ 

We come now to confider the forms which may beobferva- 
given to the valves of a hydraulic engine. tion» on 

The requifites of a valve are, that it fhall be tight, va * ve, ‘ 
of fufficient ftrength to refift the great prefiures to 
which it is expofed, that it afford a fufficient paflage 
for the water, and that it do not allow much to go back 
while it is (hutting. 

We havenotmuch to add to what has been faid already Clack ' 
on this fubjedt. The valves which accompany the pump valves, 
of fig. 5. are called clack valves, and are of all the moft 
obvious and common; and the conftrudtion defcribed on 
that occafion is as perfedt as any. We only add, that 
as the leather is at laft deftroyed at the hinge by fuch 
inceffant motion, and it is troublefome, efpecially in 
deep mines, and under water, to undo the joint of die 
pump in order to put in a new valve, it is frequently- 
annexed to a box like that of a pifton, made a little 
conical on the outfide, fo as to fit a conical feat made 
for it in the pipe, as reprefented in fig. 33. and it has. 
an iron handle like that of a bafket, by which it can 
be laid hold of by means of a long grappling-hook let 
down from above. Thus it is drawn up ; and being- 
very gently tapered on the fides, it flicks very faft in 
its place. gg 

The only defedt of this valve is, that by opening Defedt ia 
very wide when pufhed up by the ftream of water, it them, 
allows a good deal -to go back during its fhutting again. 

In fome great machines which are worked by a flow 
turning crank, the return of the pifton is fo very flow, 
that a fenfible lofs is incurred by this; but it is nothing 
like what Dr Defaguliers fays, one-half of a cylinder 
whofe height is equal to the diameter of the valve.— 

For in fuch machines, the laft part of the upward 
ftroke is equally flow, and the velocity of the water 
through the valve exceedingly fmall, fo that the valve 
is at this time almoft fhut. gj 

The butterfly-valve reprefented in figures 29, See. is Utility of 
free from moft of thofe inconveniences, and feems the tlle butter - 
moft perfedt of the clack valves. Some engineers make fl y- ¥alvea * 
their great valves of a pyramidal form, confifting of four 
clacks, whofe hinges are in the circumference of the 
water-way, and which meets with their points in the 
middle, and are fupported by four ribs which rife up 
from the iides, and unite in the middle. This is an ex¬ 
cellent form, affording the moft fpacious water-way, 
and fhutting very readily. It feems to be the beft pof- 
fible for a pifton. The rod of the pifton is branched 
out on four fides, and the branches go through the pi¬ 
fton-box, and are fattened below with fcrews. Thelc 

branches 
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branches, form the fupport for the Four clacks. We 
' have feen a valve of this form in a pump of fix feetdi- 
ameter, which difcharged 20 hogfheads of water every 
ftroke, and made 12 ftrokes in a minute, raifing the wa¬ 
ter above 22 feet. 

There is another form of valve, called the button or 
tail valve. It confifts of a plate of metal AB (fig. 34.) 
turned conical, fo as exaftly to fit the conical cavity 
a b of its box. A tail CD projects from the under 
fide, which paffes through a crofs-bar EF in the bot¬ 
tom of the box, and has a little knob at the end, to hin¬ 
der the valve from rifing too high. 

This valve, when nicely made, is unexceptionable. 

It has great drength, and is therefore proper for all fe- 
vere ftrains, and it may be made perfectly tight by 
grinding. Accordingly it is ufed in all cafes where this 
is of indifpenfable confequence. It is mod durable, 
and the only kind that will do for pafiages where fteam 
or hot water is to go through. Its only imperfec¬ 
tion is a fmall water-way; which, from what has been 
faid, cannot exceed, nor indeed equal, one-half of the 
area of the pipe. 

If we endeavour to enlarge the water-way, by giving 
the cone very little taper, the valve frequently flicks 
fo faff in the feat that no force can detach them.— 

And this fometimes happens during the working of the 
machine and the jolts and blows given to the machine 
in taking it to pieces, in order to difcover what has 
been the reafon that it has difcharged no water, fre¬ 
quently detaches the valve, and we find it quite loofe, 
and cannot tell what has deranged the pump. When 
this is guarded againfl, and the diminution of the wa¬ 
ter-way is not of very great confequence, this is the bell 
form of a valve. 
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Suppofe ABCD (fig. 36.) to be a fquare wooden Pump, 
trunk. EF is a piece of oak-board, exadtly fitted to ' ^7 ' 

the trunk in an oblique pofition, and fupported by an Another 
iron pin which goes through it at I, one-third of its valve on 
length from its lower extremity E. The two ends of the fame 
this board are levelled, fo as to apply exadlly to the principle, 
fides of the trunk. It is evident, that if a dream of 
water comes in the direction BA, its preffure on the 
part IF of this board will be greater than that upon 
El. It will therefore force it up and rufh through, 
making it Hand almoft parallel to the fides of the trunk. 

To prevent its rifing fo far, a pin mud be put in its 
way. When this current of water changes its direc¬ 
tion, the preffure on the upper fide of the board being 
again greateft on the portion IF, it is forced back again 
to its former fituation; and its two extremities reding 
on the oppofite fides of the trunk, the paffage is com¬ 
pletely Hopped, This board therefore performs the 
office of a valve; and this valve is the mod perfeft that 
can be, becaufe it offers the freed paffage to the water, 
and it allows very little to get back while it is fhutting ; 
for the part IE brings up half as much water as IF al¬ 
lows to go down. It may be made extremely tight, 
by fixing two thin fillets H and G to the fides of the 
trunk, and covering thofe parts of the board with lea¬ 
ther which applies to them ; ,and in this date it perfect¬ 
ly refembles Belidor’s fine valve. 7 g 

And this condruCtion of the valve fuggeds, by the Defcription 
way, a form of an occafional pump, which may be of an oc- 
quickly fet up by any common carpenter, and will be ca f I0Ilal 
very effectual in fmall heights. Let ah c de (fig, 36.) be coiUtruft- 
a fquare box made to Hide along this wooden trunk with- e( j_ 
out fhake, having two of its fides projecting upwards, 
terminating like the gable-ends of a houfe. A piece of 


Analogous to this is the fimpled .of all valves, repre- wood e is mortifed into thefe two fides, and to this the 
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fented in fig. 35. It is nothing more than a fphere of 
metal A, to which is fitted a feat with a fmall portion 
BC of a fpherical cavity. Nothing can be more effec¬ 
tual than this valve ; it always falls into its proper 
place, and in every pofition fits it exactly. Its only 
imperfection is the great diminution of the water-way. 
If the diameter of the fphere does not confiderably ex¬ 
ceed that of the hole, the touching parts have very 
little taper, and it is very apt to dick fad. It oppofes 
much lefs refidance to the paffage of the water than the 
flat under-furface of the button-valve. N. B. It would 
be an improvement of that valve tojgive it a taper-fhape 
below like a boy’s top. The fpherical valve mud not 
be made too light, otherwife it will he hurried up by 
the water, and much may go back while it is returning 
to its place. 

Belidor defcribes with great mihutenefs (vol. ii p. 
22T, &c.) a valve which unites every requifite. But 
it is of fuch nice and delicate condruClion, and its de¬ 
fects are fo great when this exaCtnefs is not attained, or 
is impaired by ufe, that we think it hazardous to in¬ 
troduce it into a machine in a fituation where an intel¬ 
ligent and accurate artid is not at hand. For this 
reafon we have omitted the defcription, which cannot 
be given in few words, nor without many figures; and 
defire our curious readers to confult that author, or per- 
ufe Dr Defagulier’s tranflation of this paffage. Its 
principle is precifely the fame with the following rude 
contrivance with which we fhall conclude the defcrip- 
tive part of this article. 


pidon-rod is fixed. This box being furnifhed with a 
valve fimilar to the one below, will perform the office 
of a pidon. If this pump be immerfed fo deep in the 
water that the pidon fhall alfo be under water, we 
fcruple not to fay that its performance will be equal to- 
any. The pidon may be made abundantly tight by co¬ 
vering its outfide neatly with foft leather. And as no 
pipe can be bored with greater accuracy than a very or¬ 
dinary workman can make a fquare trunk, we prefume 
that this pump will not be very deficient even for a con- 
fiderablejuCtion. 77 

We now proceed to the lad part of the fubjeft, to Themo- 
confider the motion of water in pumps, in reference to ^ion of wa- 
the force which mud be employed. What we have ter in 
hitherto faid with refpeft to the force which mud be P um P s 
applied to a pidon, related only to the fudaining the 
water at a certain height: but in a&ual fervice we 
mud not only do this, but we mud difcharge it at the 
place of delivery in a certain quantity; and this mud 
require a force fuperadded, to what is neceffary for its 
mere fupport at this height. „ 

This is an extremely intricate and difficult fubjeff, An intri- 
and very imperfectly underdood even by profeffed en- cate fub- 
gineers. The principles on which this knowledge mud j«*» 
be founded are of a much more abdrufe nature than the 
ordinary laws of hydrodatics ; and all the genius of 
Newtort was employed in laying the foundation of this 
part of phyfical fcience. It has been much cultivated 
in the courfe of this century by the fird mathematicians 
of Europe. Daniel and John Bernoulli have written 

very 
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Pump, very elaborate treatifes on the fubjedl, under the very 
" •' ' oppofite name of Hydrodynamics ; in which,although 

The theory they have added little or nothing to the fundamental 
denominn- propofitions eftablifhed in fome fort by Newton, and 
ted Hydro- acquiefced in by them, yet they have greatly contribu- 
dynamics, te( J t 0 our progrefs in it by the methods which they 
have purfued in making application of thofe fundamen¬ 
tal propofitions to the mol important cafes. It muft 
be acknowledged, however, that both thefe propor¬ 
tions, and the extenfions given them by thefe authors, 
are fupperted by a train of argument that is by no 
means unexceptionable ; and that they proceed on af- 
fumptions or poftulates which are but nearly true in 
any cafe, jmd in many are inadmiffible : and it remains 
to this hour a wonder or puzzle how thefe propofitions 
and their refults correfpond with the phenomena which 
we obferve. 

But fortunately this correfpondence does obtain to 
a certain extent. And it feems to be this correfpond¬ 
ence chiefly which has given thefe authors, with New¬ 
ton at their head, the confidence which they place in 
their refpedfive principles and methods : for there are 
confiderable differences among them in thofe refpefts; 
and each feems convinced that the others are in a miflake, 
Mefiieurs d’Alembert and De la Grange have great¬ 
ly corredted the theories of their predecelfors, and have 
proceeded on podulates which come much nearer to 
the real date of the cafe. But their invedigations in¬ 
volve us’in fuch an inextricable maze of analytical in- 
vedigation, that even when we are again conduced to 
the light of day by the clue which they have given 
So us, we can make no ufe of what we there difeovered. 
Though But this theory imperfect as it is, is of great fer- 
imperfedt vice. It generalizes our obfervations and experiments, 
is very and enables us to compofe a praSical doSrme from a 

ufeful. heap of fadts which otherwife mud have remained fo- 

litary and unconnedted, and as cumberfome in their ap- 
plication as the charadters of the Chinefe writing. 
Fundamen- The fundamental propofition of this pradtical hydro- 
tal propofi- dynamics is, that water or any fluid contained in an 
tion. open veflel of indefinite magnitude, and impelled by its 
weight only, will flow through a fmall orifice with the 
velocity which a heavy body would acquire by falling 
from the horizontal furface of the fluid. Thus, if the 
orifice is 16 feet under the furface of the water, it will 
iifue with the velocity of 32 feet in a fecond. 

Its velocity correfponding to any other depth h of 
the orifice under the furface, will be had by this eafy 
proportion : “ As the fquare root of 16 is to the fquare 
root of h; fo is 32 feet to the velocity required : or, 

alternately, a/ 16: 32 =r y' h j v, and v ^ ^ 


3 2 


a/i6 


”V h,= S 4/ h : that is multiply the fquare root of 
4 

the height in feet by eight, and the produdt is the re¬ 
quired velocity. 

On the other hand, it frequently occurs, that we 
want to difeover the depth under the furface which will 


produce a known velocity 


Therefore jJ h 

o> 


and h =7^-‘ that is, divide the fquare of the velo¬ 
city by 64, and the quotient is the depth wanted in 

feet. 


This propofition is fufficient for all our purpofes. Pump, 
For fince water is nearly a perfect fluid, and propagates '**“ ’ 

all imprefiions undimintfhed, we can, in place of any Its utility, 
preflure of a pifton or other caufe, fubftitute a perpen¬ 
dicular column of water whofe weight is equal to this 
preflure, and will therefore produce the fame efflux.— 

Thus, if the furface of a pifton is half a fquare foot, 
and it be prefled down with the weight of 500 pounds., 
and we would wifli to know with what velocity it would 
caufe the water to flow through a fmall hole, we know 
that a column of water of this weight, and of half a 
foot bafe, would be 16 feet high. And this propofi¬ 
tion teaches us, that a veflel of this depth will have a 
velocity of efflux equal to 32 feet in a fecond. ^ 

If therefore our prefling power be of fuch a kind Remark 
that it can continue to prefs forward the pifton with previou* 
the force of 500 pounds, the water wall flow with this toit6a P- 
velocity, whatever be the fize of the hole. All that re- P lICatl0B • , 
mains is, to determine what change of aSualprejfure 
on the pifton refults from the motion of the pilton it- 
felf, and to change the velocity of efflux in the fubdu- 
plicate ratio of the change of atftual preflure. 

But before we can apply this knowledge to the cir- 
cumftances which take place in the motion ofwater in 
pumps, we mull take notice of an important modifica¬ 
tion of the fundamental propofition, which is but very 
obfeurely pointed out by any good theory, but is efta- 
blifhed on the moft regular and unexceptionable obfer- 
vation. 

If the efflux is made through a hole in a thin plate, 
and the velocity is computed as above, we (hall difeover 
the quantity of water which iflues in a fecond by obfer- 
ving, that it is a prifm or cylinder of the length indica¬ 
ted by the velocity, and having its tranfverfe feftion 
equal to that of the orifice. Thus, in the example al¬ 
ready given, fuppofing the hole to be a fquare inch, the 
folid contents of this prifm, or the quantity of water if- 
fuing in a fecond, is 1 X 32 x 12 cubic inches, or 384 
cubic inches. This we can eafily meafure by recei¬ 
ving it in a veflel of known dimenfions. Taking this 
method, we uniformly find a deficiency of nearly 38 
parts in 100; that is, if we fhould obtain 100 gal¬ 
lons in any number offeconds, we {hall in fact get only 
62. This is a moft regular faft, whether the velocities 
are great or fmall, and whatever be the fize and form 
of the orifice. The deficiency increafes indeed in a 
very minute degree with the velocities. If, for in- 
ftance, the depth of the orifice be one foot, the dif- 
charge is if it be iy feet, the difeharge is 

1 o o 517* 

This deficiency is not owing to a diminution of 
Vemcity 5 for the velocity may be eafily and accurately 
meaiured by the diftance to which the jet will go if 
direfted horizontally. This is found to correfpond very 
nearly with the propofition, making a very fmall allow¬ 
ance for fnfiion at the border of the hole, and for the 
refiftance of the air. Sir Ifaac Newton aferibed the de¬ 
ficiency with great juftice to this, that the lateral co¬ 
lumns of water, furrounding the column which is in¬ 
cumbent on the orifice, prefs towards the orifice, and 
contribute to the expence equally with that column. 

Ihefe lateral filaments, therefore, ifliie obliquely, crofs- 
ing the motion of the central ftream, and produce a 
contrafhon of the jet; and the whole ftream does not 
acquire a parallel motion and its ultimate velocity till it 

hrs 
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/ um P* lias got to foine dlftance from the orifice. Careful ob- 
' v ~~' fervation fhowed him that this was really the cafe. But 

even his genius could not enable him to afcertain the 
motion of the lateral filaments by theory, and he was 
obliged to meafure every thing as he faw it. He found 
the diameter of the jet at the place of the greateft con¬ 
traction to beprecifely fuch as accounted for the defi¬ 
ciency. ‘ His explication has been Unanimoufly acqui- 
efced in; and experiments have been multiplied to afcer¬ 
tain all thofe circumfiances which our theory cannot de¬ 
termine a priori. The mod complete fet of experiments 
are thofe of Michelotti, made at Turin at the expence 
of the prince of Piedmont. Here jets were made of 1, 
2, 3, and 4 inches diameter ; and the water received into 
citlerns mod accurately formed of brick, and lined with 
ftucco. It is the refult of thefe experiments which we 
have taken for a meafure of the deficiency. 

We may therefore confider the water as flowing 
through a hole of this contracted dimenfion, or fubfti- 
tute this for the real orifice in all calculations. For it 
is evident that if a mouth-piece (fo to call it) were 
made, whofe internal fhape precifely tallied with the 
form which the jet affumes, and if this mouth-piece be 
applied to the orifice, the water will flow out without 
any obftruCtion. The veffel may therefore be confidered 
as really having this mouth-piece-. 

Nay, from this we derive a very important obferva- 
tion, “ that if, indead of allowing the water to flow 
through a hole of an inch area made in a thin plate, 
we make it flow through a hole in a thick plank, fo 
formed that the external orifice {hall have an inch area, 
but be widened internally agreeably to the fhape which 
nature forms, both the velocity and quantity will be 
that which the fundamental propofition determines. 
Michelotti meafured with great care the form of the 
great jets of three and four inches diameter, and found 
that the bounding curve was an elongated trochoid. 
He then made a mouth-piece of this form for his jet of 
one inch, and another for his jet of two inches; and he 
found the difcharges to be -r ;tts a *H -roVo! an d he, 
with juflice, afcribed the trifling deficiency which dill 
remained, partly'to friction and partly to his not having 
exactly fuited his mouth-piece to the natural form. We 
imagine that this lad circumdance was the foie caufe : 
For, in the firft place, the water in his experiments, be¬ 
fore getting at his jet-holes, had to pafs along a tube of 
eight inches diameter. Now a jet of four inches bears 
too great a proportion to this pipe ; and its narrownefs 
Undoubtedly hindered the lateral colmuns from contri¬ 
buting to the efflux in their due proportion, and there¬ 
fore rendered the jet lefs convergent. And, in the 
next place, there can be no doubt (and the obfervations 
of Daniel Bernoulli confirm it) but that this conver- 
gency begins within the veffel, and perhaps at a very 
confiderable didance from the orifice. And we ima¬ 
gine, that if accurate obfervations could be made on the 
motion of the remote lateral particles within the veffel, 
and an internal mouth-piece were fhaped according to 
the curve which is defcribed by the remoteft particle 
that we can obferve, the efflux of water would almoft 
perfectly tally with the theory. But indeed the coin¬ 
cidence is already fufficiently near for giving us very va¬ 
luable information. We learn that the quantity of wa¬ 
ter which flows through a hole, in confequence of its 
own weight, or by the aCtion of any force, may be 
Vol.XV. 


increafed one half by properly fhaping the paffage to flump, 
this hole; for we fee that it may be increafed from v —' 
62 to near99. 

But there is another modification of the efflux, which 
we confefs our total incapacity to explain. If the 
water iflues through a hole made in a plate whofe 
thicknefs is about twice the diameter of the hole, or, 
to cxprefs it better, if it iffues through a pipe whofe 
length is about twice its diameter, the quantity dilchar- 
ged is nearly T V„ of what relults from the propofition. 

If the pipe be longer than this, the quantity is dimi- 
nifhed by friction, which increafes as the length of the 
pipe increafes. If the pipe be fhorter, the water will 
not fill it, but detaches itfelf at the very entry of the 
pipe, and flows with a contracted jet. When the pipe 
is of this length, and the extremity is flopped with the 
finger, fo that it begins to flow with a full mouth, no 
fubfequent contraction is obferved ; but merely ftriking 
on the pipe with a key or the knuckle is generally fuf- 
ficient to detach the water in an inftant from the fides 
of the pipe, and reduce the efflux to T V„. 

This effeCt is mod unaccountable. It certainly arifcs 
from the mutual adhefion or attraction between the 
water and the fides of the pipe; but how this, aCting 
at right angles to the motion, fhould produce an in- 
creafe from 62 ro"fl2, nearly y, we cannot explain. It 
fhows, however, the prodigious force of this attraction, 
which in the fpace of two or three inches is able to 
communicate a great velocity to a very great body of 
water. Indeed the experiments on capillary tubes fhow 
that the mutual attraction of the parts of water is fome 
thoufands of times greater than their weight. 

We have only further to add, that every increafe of 
pipe beyond two diameters is accompanied with a di¬ 
minution of the difcharge ; but in what ratio this is di- 
minifhed it is very difficult to determine. We {hall only 
obferve at prefent that the diminution is very great. 

A pipe of 2 inches diameter and 30 feet long has its 
difcharge only of what it would be if only 4 
inches long. If its length be 60 feet, its difcharge will 
be no more than T Vs-• A pipe of 1 inch diameter 
would have a difcharge of and T y.„., in the fame 
fituation. Hence we may conclude that the difcharge 
of a 4 inch pipe of 30 feet long will not exced f of 
what it would be if only 8 inches long. This will fuf- 
fice for our prefent purpofes ; and the determination of 
the velocities and difcharges in long conduits from 
pump-machines muft be referred to the article Watf.r- 
Woris. At prefent we {hall confine our attention to the 
pump itfelf, and to what will contribute to its improve¬ 
ment. 

Before we can proceed to apply this fundamental 
propofition to our purpofe, we muft-anticipate in a loofe 
way a propofition of continual ufe in the conftruCtion of 
Water-W orks. 

Let water be fuppofed ftagnant in a veffel EFGH 
(fig. 37-)> and 1st it be allowed to flow out by a cylin¬ 
drical pipe HIKL, divided by any number of partitions 
B, C, D, &c. Whatever be the areas B, C, D of 
thefe orifices, the velocity in the intermediate parts of 
the pipe will be the fame ; for as much paffes through 
any one orifice in a fecond as paffes through any other 
in the fame time, or through any feCtion of the inter¬ 
vening pipe. Let this velocity in the pipe be V, and 
let the area of the pipe be A. The velocity in the ori- 
4 P fices 
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Then, by the general propofition, the height 


B 


in the veffel which will produce the velocity 
V z A 2 

the firft orifice alone, is ——. After this paffage the 


velocity is again reduced to V 
fpace between the firft and 


cond orifice this velocity is 
lone would have required 


in the middle of the 
fecond orifices. In the fe- 

, , VA 

changed to - . This a- 

^ yz 

a height of water- 

2 gC 2 • 


But the water is already moving with the velocity V, 
which would have refulted from a height of water in 
veffel (which we Avail, in the language of the art, call 

V* 

the head of water) equal to —. Therefore there 

2 g 

V 2 A* V r 


is 


V 


only required a head of water 


■ —, or 

H 


„ A 2 

X- l. 

c 2 


Therefore the whole height neceffary 

2 g C 2 

for producing the efflux through both orifices, fo as 
ftill to preferve the velocity V in the intervening pipe, 


is 


- 

*g B 1 


A 2 

+ C*" 


In like manner the third orifice 


r V 2 A 2 
D would alone require a head of water — X —- 

2 g D 

V 2 

and all the three would require ahead _ 
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By this induction may eafily be feen what 


*4 

To deter¬ 
mine the 
motion of 
water.&c. 


A 2 
D 2 

head is neceffary for producing the efflux through any 
number of orifices. 

Let the expence or quantity of water difcharged in 
•an unit of time (luppofe a fecond) be expreffed by the 
fymbol Q. This is meafured by the produdt of the ve¬ 
locity bythe area of the orifice, and is therefore = VA, 

or ^ X B, or ^ X C, &c. and V* = There- 
B L A 

fore we may compute the head of water (which we 
fhall exprefs by H) in reference to the quantity of wa¬ 
ter difcharged, becaufe this is generally the interefting 

circumftance. In this view we have H — x 

_ 2^A 

A 2 

— + — — 2: w hich fhows that the bead of water 

neceffary for producing the difcharge increafes in the 
proportion of the fquare of the quantity of water which 
is difcharged. 

Thefe things being premifed, it is an eafy matter to 
determine the motion of water in a pump, and the quan¬ 
tity difcharged, refulting from the action of any force 
on the pifton, or the force which muft be applied to 
the pifton in order to produce any required motion or 
quantity difcharged. We have only to fuppofe that the 
force employed is the preffure of a column of water of 
the diameter of the working barrel; and this is over 


and above the force which is neceffary for merely fup- Pump.’ 
porting the water at the height of the place of delivery. 

The motion of the water will be the fame in both 
cafes. 

Let us, firft of all, confider a fucking-pump. The !u the 
motion here depends on the preffure of the air, and will fucking- 
be the fame as if the pump were lying horizontally, and P um P» 
communicated with a refervoir, in which is a head of 
water fufficient to overcome all the obftrudtions to the 
motion, and produce a velocity of efflux fuch as we de¬ 
fire. And here it muft be noted that there is a limit. 

No velocity of the pifton can make the water rife in the 
fudtion-pipe with a greater velocity than what would 
be produced by the preffure of a column of water 33 
feet high ; that is, about 46 feet per fecond. 

Let the velocity of the pifton be V, and the area of 
the working barrel be A. Then, if the water fills the 
barrel as fall as the pifton is drawn up, the difcharge 
during the rife of the pifton, or the number of cubic 
feet of water per fecond, muft be = V X A. This is 
alway s fuppofed, and we have already afcertained the 
circumftances which enfure this to happen. If, there¬ 
fore, the water arrived with perfedt freedom to the pif¬ 
ton, the force neceffary for giving it this velocity, or 
for difcharging the quantity V X A in a fecond, would be 
equal to the weight of the pillar of water whofe height 
V 2 

is —and bafe A. 

2 g 

It does not appear at firft fight that the force ne¬ 
ceffary for producing this difcharge has any thing to do 
with the obftrudtions to die afcent of the water into the 
pump, becaufe this is produced by the preffure of the- 
atmofphere, and it is the action of this preffure which 
is meafured by the head of water neceffary for produ¬ 
cing the internal motion in the pump. But we muft al¬ 
ways recoiled! that the pifton, before bringing up any 
water, and fupporting it at a certain height, was preffed 
on both fides by the atmofphere. While the air fup- 
ports the column below the pifton, all the preffure ex¬ 
pended in this fupport is abftradted from its preffure on 
the under part of the pifton, while its upper part ftill 
fupports the whole preffure. The atmofphere continues- 
to prefs on the under furface of the pifton, through the 
intermedium of the water in the fudtion-pipe, with the 
difference of thefe two forces.—Now, while the pifton 
is drawn up with the velocity V, more of the atmofphe- 
ric preffure muft be expended in caufing the water to 
follow the pifton ; and it is only with the remainder of its 
whole preffure that it continues to prefs on the under 
furface of the pifton. Therefore, in order that the 
pifton may be raifed with the velocity V, a force muft be 
applied to it, over and above the force neceffary for 
merely fupporting the column of water, equal to that 
part of the atmofpheric preffure thus employed ; that 
is, equal to the weight of the head of water neceffary 
for forcing the water up through the fudtion-pipe, and 
producing the velocity V in the working barrel. 

Therefore Let B be the area of the mouth of the 
fuction-pipe, and C the area of the fixed valve, and let 
the fudtion-pipe be of equal diameter with the working 
barrel. The head necellary for producing the velocity 

V on the working barrel is —— ^ -g— -j- — — i j 

d exprefs the denfity of water; that is a if d 

number 


If 

be the 
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number of pounds in a cubic foot of water, then d A — 
A 2 ,r 

will exprefs the weight of a column whofe bafe is A, 


Af V 1 
2 g b 


AV 


and height —, all being reckoned in feet. 

2 g 

the force which muft be applied, when eftimated 


After this the velocity is changed to — in 

a 

the fuiftion-pipe, with which the water arrives at the 
Therefore valve, where it is again changed to YY’ and requires for 
in „ . A 3 V l 


, ... , d AV 1 /A 3 , A 1 \ 

pounds, will be *, ==—— + £~~ 1 ') 

The firft general obfervation to be made on what 
has been laid is, that the power which muft be employ¬ 
ed to produce the necelfary motion, in opposition to all 
the obftacles, is in the proportion of tie fqtiare of the 
velocity which we would produce, or the fquare of the 
quantity of water we would difeharge. 

We have hitherto proceeded on the fuppofition, that 
there is no contrariion of the jet in palling through thefe 
two orifices. This we know would be very far from the 
truth. We muft therefore accommodate things to thefe 
cirCumftances, by diminilhing B and C in the ratio of 
the contraction, and calling the diminilhed areas b and 

t ; then we have p = —Y1 -f —ij_ 

What this diminution mav be, depends on the form 
of the parts. If the fixed valve, and the entry into 
the pump, are limply holes in thin plaies, then bz= ,*„?*■ 
B andc= -,V 5 C. The entry is commonly widened or 
trumpet-fhaped, which diminilnes g'eariy the con.rac- 
tion : but there are other obitacies in the vav arifmg 
from the ftrainer ufually put round it to keep out filth. 
The valve may have its contraction . really diminiftied 
alfohyits boxbeing made be);-lh,-tped internally; nay,even 
giving it a cylindrical box, in the manner of fig. 33. is 
better than no box at all, as in fig 5. ; for fuch a cy¬ 
lindrical box will have the unaccountable effeCt of the 
fhort tube, and make b =r T V. B, inlltad of B. 
Thus we fee that circumftances feemingly very trifling 
may produce great effects in the performance of a pump. 
We fhould have obferved that the valve itl'elf prefents 
an obftacle which diminifhes the motion and requires 
an increafe of power ; and it would feem that in this 
refpeCt the clack or butterfly valve is preferable to the 
. button valve. 

Example. Suppofe the velocity of the pifton to be 
2 feet or 24 inches per fecond, and that the two con¬ 
tracted areas are each f of the area of the pump, which 
is not much lefs than what obtains in ordinary pumps. 

We have ~ — ij = 4 tSt ( 2 5 + Z S ~ 0 

~ 36,75 inches, and the force which we muft add to 
what will merely fupport the column is the weight of a 
pillar of water incumbent on the pifton, and fomething 
more than three feet high. This would be a fenfible 
portion of the whole force in raifing water to fmall 
heights. 

We have fuppofed the-fuCtion-pipe to be of the fame 
diameter with the working barrel ; but it is ufual to 
make it of fmaller diameter, generally equal to the wa¬ 
ter way of the fixed valve. This makes a confiderable 
change in the force necelfary to be applied to the pif¬ 
ton. Let a be the area of the fuClion-pipe, the area of 
the entry being ftill B ; and the equivalent entry with- 
cut contraction being ftill b, we have the velocity at 
AV 

the entrance —-j-> and the producing head of water = 


this change a head of water equal to-But 

2gc * 

the velocity retained In the fuCtion-pipe is equivalent to 

A* V s 

the effedt of a head of water-. Therefore the 

2ga 5 

head necelfary for producing fuch a current through the 
fixed valve, that the water may follow the pifton with 

A‘V l , A'V‘ A 3 V * _ 

-- 4-, or s= 

2 gb' z gc 1 2ga* 


the velocity V, is 
V 3 


A 3 


2 g ( 

before, 


+ — 

b* c l 


Xv 

- J. This is evidently lefs 
becaufe a is lefs than A, and therefore 


than 

A* 


is greater than unity, which was the laft term of the 
former formula. There is fome advantage therefore, 
derived from making the diameter of the fuCHon-pipe 
lefs than that of the working barrel: but this is only be¬ 
caufe the palfage of the fixed valve is fmaller, and the 
infpediion of the formula plainly points out that the area 
of the fuCtion-pipe Ihould be equal to that of the fixed 
valve. When it is larger, the water muft be accelerated 
in its palfage through the valve ; which is an ufelefs ex¬ 
pence of force, becaufe this velocity is to be immediat-e- 
ly reduced to V in the working-barrel. If the forego¬ 
ing example be computed with a equal to f of A, we 
fhall find the head H equal to 29 inches inftead of 37. 

But this advantage of a fmaller fuCHon-pipe is in all 
cafes very moderate ; and the pump is always inferior to 
one of uniform dimenlions throughout, having the ori¬ 
fice at the fixed valve of the fame area. And if thefe 
orifices are confiderably diminilhed in any proportion, 
the head necelfary for overcoming the obftacles, fo that 
the required velocity V may ftill be produced in the 
working barrel, is greatly increafed. If vre fuppofe the 
area af of A, which is frequently done in houfe pumps, 
where the diameter of the fudtion-pipe does feldom ex¬ 
ceed -f- of that of the working-barrel; and fuppofe every 
thing made in proportion to this, which is alfo ufual, 
becaufe the unlkilled pump-makers ftudy a fymmetry 
which fatisfies the eye ; we fhall find that the pump 
taken as an example will require a head of water =r 
13 feet and upwards. Befides, it muft be obferved 
that the fridlion of the fudtion-pipe itfelf has not been 
taken into the account. This alone is greater, in mod 
cafes, than all the obftrudlions we have been fpeaking 
of; for if this pipe is three inches diameter, and that of 
the working-barrel is fix, which is reckoned a liberal al¬ 
lowance for a fudtion-pipe, and if the fixed valve is 25 
feet above the furface of the pit-water ; the fridtion of 
this pipe will amount to one-third of the whole propel¬ 
ling force. 

Thus we have enabled the reader to afeertain the 
force necelfary for producing any required difeharge of 
water from a pump of known dimenfions: and the 
converfe of this determination gives us the difeharge 
which will be produced by any given force. For ma¬ 
il a. 1 A 1 

king — -j---—, (which is a known quantity, 

refulting from the dimenfions of the pump) 3 M, we 
4 P 2 have 
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have H = — M, and V 2 = 2 J- 5 , and V = 

2g M 

Now H is that part of the natural power 

■which we have at command which exceeds what is ne- 
ceffary for merely fupporting the column of water. 
Thus, if we have a pump wliofe pifton has an area of 

of a fquare foot, its diameter being 6 } inches ; and 
we have to raife the water 32 feet, and can apply a 
power of 525 pounds to the pifton; we wifti to know 
at what rate the pifton will be moved, and the quantity 
of water difcharged ? Merely to fupport the column of 
water of this height and diameter, requires 500 pounds. 
Therefore the remaining power, which is to produce 
the motion, is 25 pounds. This is the weight of a co¬ 
lumn 1 foot 4 inches high, and H = 1,333 feet. Let 
us fuppofe the diameter of the fuciion-pipe 4 of that of 

the working-barrel, fo that-jj tr 4- We may fuppofe 

it executed in the beft manner, having its lower extre¬ 
mity trumpet-fhaped, formed by the revolution of the 
proper trochoid. The contraction at the entry may 

,A A 2 

therefore be confidered as nothing, and -j- = 4, and ^ 

= 16. We may alfo fuppofe the orifice of the fixed 

valve equal to the area of the fuftion-pipe, fo that — 

is alfo =16, and there is no contraction here; and 

therefore — is alfo 16. And laftly, — is alfo 16. 
c 2 a 2 

A> A 2 A* 

_ + —— — or M, = 16 4 - 16— 16 

b z c 3 a’ T 

2g H 
M 

, = 2,309 feet, and the pifton will 

move with the velocity of 2 feet 4 inches nearly. Its 
velocity will be lefs than this, on account both of the 
friflion of the pifton and the friction of the water in 
the fuCtion-pipe. Thefe two circumftanccs will pro¬ 
bably reduce it to one foot eight inches; and it can 
hardly be lefs than this. 

We have taken no notice of the friction of the water 
in the working-barrel, or in the fpace above the pifton ; 
becaufe it is in all cafes quite infignificant. The longeft 
pipes employed in our deep mines do not require more 
than a few inches of head to overcome it. 

But there is another circumftance which muft not be 
omitted. This is the refiftance given to the pifton in 
its defcent. The piftons of an engine for drawing wa¬ 
ter from deep mines muft defcend again by their own 
weight in order to repeat their ftroke. This muft re¬ 
quire a preponderance on that end of the working-beam 
to which they are attached, and this muft be over¬ 
come by the moving power during the effective ftroke. 
It makes, therefore, part of the whole work to be done, 
and muft be added to the weight of the column of wa¬ 
ter which muft be raifed. 

This is very eafily afcertained. Let the velocity of 
the pifton in its defcent be V, the area of the pump- 
barrel A, and the area of the pifton-valve a . It is 
evident, that while the pifton defcends with the velo¬ 
city V, the water which is difplaced by the pifton in a 
fecond is (A— a) V. This muft pafs through the hole 



of the pifton, in order to occupy the fpace above, which 
is left by the pifton. If there were no contraction, the 

. A .—a 

water would go thro’ with the velocity — V; but as 

there will always be fome contraction, let the diminifh- 
ed area of the hole (to be difcovered by experiment) be 

b ; the velocity therefore will be V —This 
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Therefore 

b 3 c 3 a- . 

— 16. We have alfo 2 g — 64. Now V= II 

4 X i»33 3 >s ' 


re- 


V 2 /A —a 
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quires for its production a head of water — . 

V b 

This is the height of a column of water whofe bafe is 
not A but A— a. Calling the denfity of water d, we 
have for the weight of this column, and the force p is 

- (A—a\* V 2 dV 2 (A— aY 

d X A a X ^ 1 ) X 2 y — 2 g y • 11& 

we fee again, is proportional to the fquare of the velo¬ 
city of the pifton in its defcent, and has no relation to 
the height to which the water is raifed. 

If the pifton has a button valve, its furface is atleaft 
equal to a ; and therefore the preflure is exerted on the 
water by the whole furface of the pifton. In this cafe 
dV z A 3 

we fhall have p = - - ^ - confiderably greater than 

before. We cannot afcert^in this value with great pre- 
cifion, becaufe it is extremely difficult, if poffible, to 
determine the refiftance in fo complicated a cafe. But 
the formula is exaCt, if b can be given exactly ; and 
we know within very moderate limits what it may 
amount to; In a pump of the very beft conftruCtion, 
with a button valve, b cannot exceed one-half of A; 

and therefore ^— cannot be lefs than 8. In this 
V ^ a 3 V 2 

cafe, -—f— will be . In a good fteam-engme pump 
2 g b 2 8 v* 

V is about three feet per fecond, and yr is about if 

feet, which is but a fmall matter. 

We have hitherto been confidering the fucking 
pump alone : but the forcing pump is ot more impor- f orc j n g, 
tance, and apparently more difficult of inveftigation.— pump, 
Here we have to overcome the obftruftion in long 
pipes, with many bends, contractions, and other ob¬ 
structions. But the confederation of what relates mere¬ 
ly to the pump is abundantly fimple. In moft cafes 
we have only to force the water in an air-veffel, in op- 
pofition to the elafticity of the air compreffed in it, and 
to fend it thither with a certain velocity, regulated by 
the quantity of water difcharged in a given time. The 
elafticity of the air in the air-veffel propels it along the 
Main. We are not now fpeaking of the force necef- 
fary for counterbalancing this preflure of the air in the 
air-veffel, which is equivalent to all the fulfequent obfiruc- 
tions, but only of the force neceffary for propelling the 
water out of the pump with the proper velocity. 

We have in a manner determined this already. The 
pifton is folid, and the water which it forces has to. 
pafs through a valve in the lateral pipe, and then to 
move in the direction of the Main. The change of di¬ 
rection requires an addition of force to what is necef¬ 
fary for merely impelling the water through the valve. 

Its quantity is not eafily determined by any theory, 
and it varies according to the abruptnefs of the turn. 

It appears from experiment, that when a pipe is bent 
to a right angle, without any curvature or rounding,, 
the velocity is diminilhed about -rj. This would aug- 
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merit the head of water about -J. This may be added 
to the contraction of the valve hole. Let c be its na¬ 
tural area, and whatever is the contraction competent 
to its form increafe it T V> and call the contracted area 

V* A* 

c. Then this will require a head of water = -- 

2 e c* 

V J 5 

This muft be added to the head—, neceffary for mere- 
ly giving the velocity V to the water. Therefore the 

yz 

whole is — and the power p necelfary 

d AV* ,A* 

for this purpofe is —-- -f-1J • 

It cannot efcape the obfervation of the reader, that 
in all thefe formula:, expreffing the height of the co¬ 
lumn of water which would produce the velocity V in 
the working barrel of the pump, the quantity which 

multiplies the conftant faCtor- depends on the 

2 <? 

contracted paffages which are in different parts of the 
pump, and increafes in the duplicate proportion of the 
fum of thofe contractions. It is therefore of the ut- 
moft confequence to avoid all fuch, and to make the 
Main which leads from the forcing-pump equal to the 
working barrel. If it be only of half the diameter, it 
has but one-fourth of the area, the velocity in the Main 
is four times greater than that 9f the pifton, and the 
force neceffary for difcharging the fame quantity of wa¬ 
ter is 16 times greater. 

It is not, however, poffible to avoid thefe contrac¬ 
tions altogether, without making the main pipe wider 
than the barrel. For if only fo wide, with an entry of 
the fame fize, the valve makes a confiderable obftruc- 
tion. Unfkilful engineers endeavour to obviate this 
by making an enlargement in that part of the Main 
which contains the valve. This is feen in fig. 14. at 
the valve L. If this be not done with great judgment, 
it will increafe the obftruftions. For if this enlarge¬ 
ment is full of water, the water muft move in the direc¬ 
tion of its axis with a diminifhed velocity ; and when it 
comes into the main, it muft again be accelerated. In 
. fhort, any abrupt enlargement which is to be afterwards 

contracted, does as much harm as a contraction, unlefs o v __ __ _ - — 

it be fo fhort that the water in the axis keeps its velo- any impoitance, it is hardly ever underftood even by tary ,'?° <> 


the feats of valves and the perforations of piftons, See. 
fhould be diminifhed by giving the parts a trumpet-fhape. 

In the air-veffels reprefented in fig. 13. this is of 
very great confequence. The throat O, through which 
the water is forced by the expanfion of the confined air, 
fhould always be formed in this manner. For it is this 
which produces the motion during the returning part 
of the ftroke in the pump conftruCled like fig. 13. n° 1. 
and during the whole ftroke in n° 2. NegleCling this 
feemingly trifling circumftance will diminifh the per¬ 
formance at leaft one-fifth. The conftruCtion of n° 1. is 
the beft, for it is hardly poffible to make the paffage of 
the other fo free from the effeCls of contraction. The 
motion of the water during the returning ftroke is very 
much contorted. 

There is one circumftance that we have not taken Accelera 
any notice of, viz. the gradual acceleration of the mo- tion of 1 
tion of water in pumps. When a force is applied to the motl0n . 1 
pifton, it does not in an inftant communicate all the ve- unip3 
locity which it acquires. It ads as gravity aCts on ^ 
heavy bodies; and it the refiftances remained the fame, 
it would produce, like gravity, an uniformly accelerated 
motion. But we have feen that the refiftances (which 
are always meafured by the force which juft overcomes 
them) increafe as the fquare of the velocity increafes. 

They therefore quickly balance the action of the mo¬ 
ving power, and the motion becomes uniform, in a 
time fo fhort that we commit no error of any confe¬ 
quence by fuppofing it uniform from the beginning. It 
would have prodigioufly embarraffed our inveftigations 
to have introduced this circumftance ; and it is a mat¬ 
ter of mere fpeculative curiofity : for moft of our mo¬ 
ving powers are unequal in their exertions, and thefe 
exertions are regulated by other law.. The preffure on 
a pifton moved by a crank is as variable as its velocity, 
and in moft cafes is n ;arl\ in the inverfe proportion of 
its velocity, as any mechanician will readily difeover. 

The only cafe in which we could confider this matter 
with any degree of comprehenfibility is that of a fteam- 
engine, or of a pifton which forces by means of a 
weight lying on it. In both, the velocity becomes uni¬ 
form in a very frnall fraction of a fecond. gg 

We have been very minute on this fubjeft. For al- Deficiu) 
though it is the only view of a pump which is of of e,erni 


city till it reaches the contraction. Nothing would do 
more fervice to an artift, who is not well founded in the 
theory of hydrodynamics, than to make a few Ample 
and cheap experiments with a veflel like that of fig. 37. 
Let the horizontal pipe be about three inches diame¬ 
ter, and made in joints which can be added to each 


profeffed engineers. And this is not peculiar to hydrau- 15 
lies, but is feen in all the branches of practical mecha¬ 
nics. The elementary knowledge to be met with in 
fuch books as are generally perufed by them, goes no 
farther than to ftate the forces which are in equilibrio 
by the intervention of a machine, or the proporiionof 


other. Let the joints be about fix inches long, and the the parts of a machine which will fet two known forces 
holes from one-fourth to a whole inch in diameter. Fill — :1?L — T> "‘ • 1 n ■’ 

the veffel with water, and obferve the time of its fink¬ 
ing three or four inches. Each joint fhould have a fmall 
hole in its upper fide to let out the air ; and when the 
water runs out by it, let it be flopped by a peg. He 
will fee that the larger the pipe is in proportion to the 
orifices made in the partitions, the efflux is more dimi- 
xijhed. We believe that no perfon would fufpeCt this 
who has not confidered the fubjeft minutely. 

All angular enlargements, all boxes, into which the 
pipes from different working barrels, unite their water 
before it goes into a Main, muft therefore be avoided 


in equilibrio. But when this equilibrium is deftroyed 
by the fuperiority of one of the forces, the machine muft 
move ; and the only interefting queftion is, what wilt 
he the motion? Till this is anfwered with fome precifion, 
we have learned nothing of any importance. Few en¬ 
gineers are able to anfwer this queftion even in the 
fimpleft cafes; and they cannot, from any confident 
fcience, fay what will be the performance of an untried 
machine. They guefs at it with afuccefs proportioned 
to the multiplicity of their experience and their own 
fagacity. Yet this part of mechanics is as fufceptible 
of accurate computation as the cafes of equilibrium. 


by an artift who would execute a good machine; and We therefore thought it our duty to point out the 
the different contractions which are unavoidable at manner of proceeding fo circumffantiaHy* that every 
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flea ill0illd be plain and eafy, and that convidlion fliould 
always accompany our progrefs. This we think it has 
been in our power to do, by the very ample method 
of fubftiiuting a column of water ailing by its weight 
in lieu of any natural power which we may chance to 
employ. 

To fuch as wifh to profecute the ftudy of this im¬ 
portant part of hydraulics in its moil abllrufe parts, we 
recommend the perufal of the diflertations of Mr Pitot 
and Mr BofTut, in the Memoirs of the Academy of 
Paris; alfo the diilertations of the Chevalier De la 
Borda, 17 66 and 1767; alfo the Hydraidique of the 
Chevalier De Buat. We {hall have occaiion to confi- 
der the motion of the water in the mains of forcing or 
lifting pumps which fend the water to a diftance, in the 
article Water- Works ; where the reader will fee how 
imall is the performance of all hydraulic machines, in 
eomparifon of what the ufual theories, ioundedon equili¬ 
brium only, would make him expect 

PUN, or Punn, an expreffion where a word has at 
■once different meanings. The praftice of punning is 
the miferable refuge of thofe who wi(h to pafs for wits, 
•without having a grain of wit in their compofition.— 
James the I. of England delighted in punning ; and 
the tafte of the fovereign was ftudied by the courtiers, 
and even by the clergy. Hence the fermons of that 
age abound with this Ipecies of falfe wit. It continu¬ 
ed to be more or lefs fafhionable till the reign of Queen 
Anne, wdien Addifon, Swift, Pope, and Arbuthnot, 
•with the other real wits of that clafiical age, united 
their efforts to banifh punning from polite compofition. 
It is dill admitted fparingly in converfation ; and no one 
■will deny that a happy pun, when it comes unfought, 
contributes to excite mirth in a company. A profef- 
fed punjler, however, who is always pouring forth his 
fenfelefs quibbles, as Sancho Panca poured forth his 
proverbs, is fuch an intolerable nuifance in fociety, that 
v.e do not wonder at Pope or Swift having written a 
pamphlet with the title of God’s Revenge againjl Pun¬ 
ning. 

PUNCH, an inftrument of iron or fleel, ufed in 
feveral arts, for the piercing or damping holes in plates 
of metals, &c. being fo contrived as not only to per¬ 
forate, but to cut out and take away the piece. The 
punch is a principal indrument of the metal-button ma¬ 
kers, fhoe-makers, &c. 

Punch is alfo a name fora fort of compound drink, 
much ufed here, and in many parts abroad, particu¬ 
larly in Jamaica, and feveral other parts of the Weft- 
Indies. 

Its balls is fpring water ; which being rendered cool¬ 
er, brifker, and more acid, with lemon or lime juice, 
and fwectened again to the palate with finefugar, makes 
what theycall Jherlet ; to which a proper quantity of 
fpirituous liquor, as brandy, rum, or arrack, being add¬ 
ed, the liquor becomes punch. 

PUNCHEON, Pun chin, or Punchion , a little 
block or piece of fteel, on one end whereof is fome 
Ague, letter, or mark, engraven either in creux or 
relievo, imprefllons whereof are taken on metal, or 
fome other matter, by ftriking it with a hammer on 
the end not engraved. There are various kinds of 
thefe puncheons ufed in the mechanical arts; fuch, 
for inftance, are thofe of the goldfmiths, cutlers, pew- 
terers, &c. 

The puncheon, in coining, is a piece of iron Reeled, 
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whereon the engraver has cut in relievo, the feveral 
figures, arms, effigy, infcription, &c. that there are 
to be in the matrices, wherewith the fpecies are to 
be marked. Minters diftinguifh three kinds of pun¬ 
cheons, according to the three kinds of matrices 
to be made; that of the effigy, that of the crofs or 
arms, and that of the legend or infcription. The 
firft includes the whole portrait in relievo ; the fecond 
are fmall, fuch only containing a piece of the crofs 
or arms ; for inftance, a fleur-de-lis, an harp, a coro¬ 
net, &c. by the aflemblage of all which the entire 
matrice. is formed. The puncheons of the legend only 
contain each one letter, and ferve equally for the le¬ 
gend on the effigy fide and the crofs fide. See the ar¬ 
ticle Coinage. 

For the puncheons ufed in ftamping the matrices 
wherein the types of printing charadters are call, fee 
L etter-FovNDRR r. 

Puncheon is alfo ufed for feveral iron tools, of va¬ 
rious fizes and figures, ufed by the engravers en creux 
on metals. Seal-gravers particularly ufe a great num¬ 
ber for the feveral pieces of arms, &c. to be en¬ 
graven, and many {lamp the whole leal from a Angle 
puncheon. 

Puncheon, is alfo a common name for all thofe 
iron inftruments ufed by ftone-cutters, fculptors, black- 
fmiths, &c. for the cutting, inciding, or piercing their 
feveral matters. 

Thofe of fculptors and ftatuaries ferve for the re¬ 
pairing of'flatues when taken out of the moulds. The 
lockfmiths ufe the greatell variety of puncheons ; fome 
for piercing hot, others for piercing cold ; fome flat, 
fome fquare, fome round, others oval, each to pierce 
holes of its refpedtive figure in the feveral parts of 
locks. 

Puncheon, in carpentry, is a piece of timber pla¬ 
ced upright between two ports, whofe bearing is too 
great; ferving, together with them, to fuftain fome large 
weights. 

This term is alfo ufed for a piece of timber raifed 
upright, under the ridge of a building, wherein the legs 
of a couple, &c. are jointed. 

Puncheon, is alfo the name of a meafure for li¬ 
quids. Rum is brought from the Weft Indies in pun¬ 
cheons, which are large calks containing about 130 gal¬ 
lons. 

PUNCTUATION, in grammar, the art of pointing, 
or of dividing a difcourfe into periods, by points exprefs- 
ing the paufes to be made therein. 

The points ufed are four, viz. the period, colon, 
femi-colon, and comma. See the particular ufe of each 
under its proper article, Comma, Colon, Period, 
and Semi-colon. 

In the general, we {hall only here obferve, that 
the comma is to diftinguifh nouns from nouns, verbs 
from verbs, and fuch other parts of a period as are 
not neceffarily joined together.—The femi-colon ferves 

to iufpend and fuftain the period when too long:_ 

the colon, to add fome new, fupernumerary reafon, 
or confequence, to what is already faid :—and the pe¬ 
riod, to clofe the fenfe and conftruftion, and releafe the 
voice. 

Pundluation is a modern art. The ancients were 
entirely unacquainted with the ufe of our commas, co¬ 
lons, See. and wrote not only without any diftin&ion of 
members and periods, but alfo without diftin&ion of 

word-s 


Puncheon 

Pundtua- 
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Pu ndlua- words: which cuftom, Lipfius obferves, continued till 
tinn. t he hundred and fourth Olympiad ; during which time 
the fenfe alone divided the difcourfe., 

What within our own knowledge at this day puts 
this beyond difpute, is the Alexandrian manufcripr, 
which is at prelent in the king’s library at the Britilh 
Mufaeum. Whoever examines this, will find, that the 
whole is written continuo duclu, without diftinction of 
words or fentences. How the ancients read their works 
written in this manner, it is not eafy to conceive. 

After the praftice of joining words together ceafed, 
notes of diftinflion wei e placed at the end of every 
word. In all the editions of the Fajti Capitolini thefe 
points occur. The fame are to be i'een on the Colum- 
m Rojlrata. For want ot thefe, we find much con* 
fufion in the Chronicon Alarmorcum, and the covenant 
between the Smyrnaeans and Magnefians, which are 
both now at Oxford. In Salmafius’s edition of Dedicatio 
Jlatua rigilht Herodis, the nke confufion occurs, where 
we find aetpite and cnup 

Of thefe marks of diftin&ion, the Walcote infcrip- 
tion found near Bath may ferve for a fpecimen : 
IVLIUSv VlTALISv FABRI 
CESISv LEGv XXv Vv V 
STIPENDIORUMv &c. 

After every word here, except at the end of a line, we 
fee this mark v. There is an infcription in Mount* 
faucon, which has a capital letter laid in an horizontal 
pofition, by way of interftitial mark, which makes one 
apt to think that this way of pointing was fometimes 
according to the fancy of the engraver. 

P. FERRARIVS HERMES 
CAECINIAE H DIGNAE 
CONIVGI -5 KARRISSIMAE 
NVMERIAE &c. 

Here we obferve after the words, a T laid horizontally 
but not after each word, which proves this to be of a 
much later age than the former. 

Having now confidered that the prefent ufage of 
flops was unknown to the ancients, we proceed to af- 
fign the time in which this ufeful improvement of lan¬ 
guage began. 

As it appears not to have taken place while manu- 
feripts and monumental inferiptions were the only 
known methods t o convey knowledge, we mult con¬ 
clude that it was introduced with the art of printing. 
The 14th century, to which we are indebted for this 
invention, did not however, beftowthofe appendages 
we callj Hops : whoever will be at the pains to examine 
the firfl printed books, will difeover no flops of any 
kind ; but arbitrary marks here and there, according 
to the humour of the printer. In the 15th century, 
•vve obferve their firfl appearance. We find, from 
the books of this age, that they were not all produced at 
the fame time ; thofe we meet with there in ufe, be¬ 
ing only the comma, the parenthefis, the interroga¬ 
tion, and the full point. To prove this, we need but 
look into Bale’s Adis of Englilh Votaries, black-letter, 
printed 1550. Indeed, in the dedication of this book, 
which is to Edward VI. we difeover a colon : but, as 
this is the only one of the kind throughout the work, 
it is plain this flop was not eftabliflied at this time, 
and fo warily put in by tire printer ; or if it was, that 
it was not in common ufe. Thirty years after this 
time, in that fenfible and judicious performance of 
Sir Thomas Elyot, entitled The Govirtmr, imprinted 


1580, we fee the colon as frequently introduced as Pundlun 
any other flop ; but the femi-colon and the admiration j, u jj; ca 
were ftill v anting, neither . of thefe being vifible in 
this book. In Hackluyt’s voyages, printed 1599* 
we fee the firfl inftance of a femi-colon ; and, as if the 
editors did not fully apprehend the propriety of its ge¬ 
neral admiffion, it is but fparingly introduced. The 
admiration was the laft flop that was invented ; and 
feems to have been added to the reft in a period not fo 
far diftant from our own time. 

Thus we fee that thefe notes of diftimftion came 
into ufe as learning was gradually advanced and im¬ 
proved ; one invention indeed, but enlarged by feveral 
additions. 

PUNCTUM saliens, in anatomy, the firfl rudi¬ 
ments, of the heart in the formation of the feetus where 
a throbbing motion is perceived. This is faid to be 
eafily obferved with a microfcope in a brood-egg, where¬ 
in, after conception, we fee a little fpeck or cloud, in 
the middle whereof is a fpot that appears to beat or 
leap a confiderable time before the feetus is formed for 
hatching. See the article Foetus, and Anatomy, p. 

741 , &c. 

Punctvm Jians, a phrafe by which the fchoolmen 
vainly attempted to bring within the reach of human 
comprelienfion the pofitive eternity of God. Thofe 
fubtile reafoners feem to have diicovered that nothing, 
which is made up of parts whether continuous or di£ 

Crete, can be abfolutely infinite, and that therefore eterni¬ 
ty cannot confill of a boundlefs feries of fucceffive mo¬ 
ments. Yet, as if fuch a feries had always exifted 
and were commenfurate in duration with the fupreme 
Being, they compared his eternity t.o one of the mo¬ 
ments which compofe the flux of time arrefted in its 
courfe ; and to this eternal moment they gave the name 
of punElum Jians, becaufe it was fuppofed to ftand ftill, 
whilft the reft followed each other in fucccffion, all va- 
nilhing as foon as they appeared. We need not wafte 
time or room in expofing the abfurdity of this conceit, 
as we have elfewhere endeavoured, in the beft manner 
that we can, to afeertain the meaning of the words eter¬ 
nity and infinity, and to fhow that they cannot be pre¬ 
dicated of time or fpace, of points or moments, whether 
flowing or Handing ftill. (See Metaphysics, Part 
II. chap. 7. 8. and Part III. chap. 6.) 

PUNCTURE, in furgery, any wound made by a 
fharp-pointed inftrument. 

Puncture, in farriery. See there, $ xl. 3. 

PUNDITS, or Pendits, learned Bramins devoted 
to the ftudy of the Shanfcrit language, and to the ancient 
fcience, laws, and religion of Hindoftan. See Philo¬ 
sophy, n° 4—.12. 

PUNICA, the pomegranate tree 1 A genus-of 
the monogynia order, belonging to the icofandria clafs, 
of plants; and in the natural method ranking under 
the 36th order, Pomacea . The calyx is quinquefid fu- 
perior ; there are five petals j the fruit is a multilocular 
and polyfpermous apple. 

Species• 1. The granatum, or common pomegra¬ 
nate, rifes with a tree-llem; branching numeroufly all the 
way from the bottom, growing 18 or 20 feet high ; with 
fpear-ftiaped, narrow oppofite leaves ; and the branches 
terminated by moft beautiful large red flowers, fuc- 
ceeded by large rc undifh fruit as big as an orange, 
having a hard rind filled with foft pulp and numerous, 
feeds. Ttere is a variety with double flowers, remark. 
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I’uuiCa- ably‘beautiful} and one with ftriped flowers. 2. The 
m * nt liana, or dwarf American pomegranate, tifes with a 
Pin cell Grubby Hem branching four or five feet high, with 

v- — - narrow fhort leaves and fmall red flowers, fucceeded by 

fmall fruit; begins flowering in June and continues till 
Oitober. 

Culture. Both thefe fpecies are propagated by lay¬ 
ers : the young branches are to be chofen for this pur- 
pofe, and autumn is the proper time for laying them. 
Thofe of the common fort may be trained either as 
half or full ftandards, or as dwarfs. But thofe defigned 
for walls mutt be managed as dire&ed for peaches. 

Ufes. The dried flowers of the double-flowered 
pomegranate are poffefled of an aftringent quality 5 for 
which reafon they are recommended in diarrhoeas, dy- 
fenteries, &c. where aftringent medicines are proper. 
The rind of the fruit is alfo a ftrong aftringent, and as 
fuch is occafionally made ufe of. 

PUNISHMENT, in law, the penalty which a per- 
fon incuts on the commiffion of a crime. See the ar¬ 
ticle Crime and Punijhment. 

The ingenuity of men has been much exerted to 
torment each other ; but the following are the punifli- 
ments that have been ufually adopted in the different 
countries of the world. The capital punifhments have 
been beheading, crucifixion, burning, roafting, drown¬ 
ing, fealping, hanging by the neck, the arm, or the leg, 
itarving, fawing, expofingto \yild beafts, rending afun- 
der by horfes drawing opposite ways, burying alive, 
(hooting, blowing from the mouth of a cannon, com- 
pulfory deprivation of deep, rolling in a barrel ftuck 
with nails pointed inwards, poifoning, prefling flowly 
to death by a weight laid on the breaft, cafting head¬ 
long from a rock, tearing out the bowels, pulling to 
pieces with red-hot pincers, the rack, the wheel, impa¬ 
ling, fleaing alive, &C. &c. 

The punifhments fhort of death have been, fine, pil¬ 
lory, imprifonment, compulfory labour at the mines, 
galleys, highways, or corredtion-houfe; whipping, ba- 
ftonading, mutilation by cutting away the ears, the 
nofe, the tongue, the breafts of women, the foot, the 
hand ; fqueezing the marrow from the bones with ferews 
or wedges, caftration, putting out the eyes, banifhment, 
running the gauntlet, drumming, (having off the hair, 
burning on the hand or forehead, &c» 

PUNNING. See Pun. 

PUPIL, in the civil law, a boy or girl not yet ar¬ 
rived at the age of puberty; i. e. the boy under 14 
years, the girl under 12. 

Pupil is alfo ufed in univerfities, See. for a youth 
under the education or difeipline of anyperfon. 

Pupil, in anatomy, a little aperture in the middle 
of the uvea and iris of the eye, through which the 
rays of light pafs to the cryftalline humour, in order to 
be painted on the retina, and caufe vifion. See A- 
natomy, p. 765, &c. 

PURCELL (Henry), a juftly celebrated mailer of 
mufic, began early to diftinguifh himfelf. As his ge¬ 
nius was original, it wanted but little forming ; and he 
rofe to the height of his profeffion with more eafe than 
others pafs through their rudiments. He was made 
organift to Weftminfter abbey in the latter end of the 
reign of Charles II. In that of William, he fet feve- 
ral fongs for Dryden’s Amyhytrion and his King Arthur, 
which were received with juft applaufe. His notes on 
4 


his operas were admirably adapted to his words, and fo Pufcha# 
echoed to the fenfe, that the founds alone feemed ca- p 
pable of exciting thofe pafllons which they never failed 
to do in conjundtion. His mufic was very different 
from the Italian. It was entirely Englifh, and perfedl- 
ly mafeuline. His principal woiks have been pu'oliftied 
under the title of Orpheus Brttannicus. He died in 1695, 
in the 37th year of his age ; and was interred in Weft¬ 
minfter abbey, where a monument is erefted to his me¬ 
mory. 

PURCHAS (Samuel), an Englifh divine, famous 
for compiling a valuable collection of voyages, was 
born in 1577, at Thackfted in Eflex. After ftudy- 
ing at Cambridge, he obtained the vicarage of Eaft- 
wood in his native county; but leaving that cure to 
his brother, he fettled in London, in order to carry on 
the great work in which he was engaged. He pub- 
lifhed the firft volume in folio 1613, and the four 
laft, 12 years after, under the title of Purchas his Pil¬ 
grimage, or Revelations of the world, and the Religions oh - 
ferved in all ages and places. Meanwhile he was col¬ 
lated to the redlory of St Martin’s, Ludgate, in Lon¬ 
don, and made chaplain to Dr Abbot, archbifhop of 
Canterbury. His Pilgrimage and the learned Hack- 
luyt’s Voyages, led the way to all the other collodions 
of that kind, and have been juftly valued and efteemed. 

But unhappily, by his publiihing, he involved himfelf 
in debt: however, he did not die in prifon, as fome 
have afferted; but at his own houfe, about the year 
1628. 

PURCHASE, in law, the buying or acquiring of 
lands, See. with mony, by deed or agreement, and not 
by defeent or right of inheritance. 

Purchase, in the fea-lauguage, is the fame as drams 
in : thus, when they fay, the capftain purchafes a-pace, 
they only mean, it draws in the cable a-pace. 

PURE, fomething free from any admixture of fo¬ 
reign or heterogeneous matters. 

PURFLEW, a term in heraldry, exprefling ermins, 
peans, or any of the furs, when they compofe a bordure 
round a coat of arms; thus they fay, He beareth gules, 
a bordure, purflew, vairy ; meaning, that the bordure is 
vairy. 

PURGATION, the art of purging, fcouring, or 
purifying a thing, by feparating, or carrying off any 
impurities found therein. Thus, 

In pharmacy, purgation, is the cleanfing of a medicine 
by retrenching its fuperfluities. In chemiftry, it is ufed 
for the feveral preparations of metals and minerals in¬ 
tended to clear them of their impurities, more ufually 
called purification and refining. See Refining. 

In medicine, purgation is an excretory motion arifing 
from a quick and orderly contra&ion of the flefliy fibres 
of the ftomach and inteftines, whereby the chyle, cor¬ 
rupted humours, and excrementslodged therein, are pro¬ 
truded further and further, and at length quite excluded 
the body by ftool. See Materia Medic a. 

For the menftrual purgation of women, fee Mensf.s 

Purgation, in law, fignifies the clearing ,a perfon’s 
felf of a crime of \khich he is fufpeded and accufed be¬ 
fore a judge. Thil purgation is either canonical or vul¬ 
gar. Canonical purgation is preferibed by the canon- 
law, and the form thereof in the fpiritual court is ufual- 
.ly thus: The perfon fufpefled takes his oath that he is 
innocent of the crime charged againft him; and at the 
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/j^uagatlve, feme time brings fome of his neighbours to make oath 
Purgatory. t j-, at t j, e y believe he fwears truly. Vulgar purgation 
‘ was anciently by fire or water, or elie by combat, 

-and was praiffifed till aboliihed by the canons. See 
Battel in law , Ordeal, &c. 

PURGATIVE, or Purging Medicines, medicaments 
which evacuate the impurities of the body by ftool, 
called alfo cathartics. 

PURGATORY, a place in which the juft, who de¬ 
part out of this life, are fuppofed to expiate certain of¬ 
fences which do not merit eternal damnation. Brough¬ 
ton has endeavoured to prove that this notion has been 
held by Pagans, Jerys, and Mahometans, as well as by 
Chriftians; and that in the days of the Maccabees the 
Jews believed that fin might be expiated by facrifices 
after the death of the finner, cannot be quetlioned. 
Papift mif- Much abufe has been poured upon the church of 
reprefented Rome for her dodtrine of purgatory, and many falfe re- 
prefentations have been made of the dodlrine itfelf. The 
** * following view of it is taken from a work which is con- 

fidered as a ftandard by the Btitifh Catholics. 1. Every 
fin, how flight foever, though no more than an idle 
word, as it is an offence to God, deferves punilhment 
from him, and will be punilhed by him hereafter, if not 
cancelled by repentance here. 2. Such fmall fins do 
not deferve eternal punilhment. 3. Few depart this life 
fo pure as to be totally exempt from fpots of this na¬ 
ture, and from every kind of debt due to God’s juftice. 
4. Therefore few will efcape without fuffering fome- 
thing from his juftice for fuch debts as they have carried 
with them out of this world ; according to that rule 
of divine juftice, by which he treats every foul hereafter 
according to its works, and according to the ftate in 
, which he finds it in death. From thefe propofitions, 

which the Papift confiders as fo many felf-evident truths, 
he infers that there mull be fome third place of punilh¬ 
ment ; for, fince the* infinite goodnefs of God can ad¬ 
mit nothing into heaven which is not clean and pure 
from all fin both great and fmall; and his infinite ju- 
llice can permit none to receive the reward of blifs, 
who as yet are not out of debt, but have fomething in 
juftice to fuffer ; there mud of neceflity be fome place 
or ftate, where fouls, departing this life, pardoned as to 
the eternal guilt or pain, yet obnoxious to fome tempo¬ 
ral penalty, or with the guilt of fome venial faults, are 
purged and purified before their admittance into hea¬ 
ven. And this is what he is taught concerning purga¬ 
tory. Which, though he knows not where it is, of 
what nature the pains are, or how long each foul is de¬ 
tained there; yet he believes, that thofe that are in 
this place, being the living members of Jefus Chrift, are 
relieved by the prayers of their fellow members here on 
earth, as alfo by alms and maffes offered up to God for 
their fouls. And as for fuch as have no relations or 
friends to pray for them, or give alms, or procure maf¬ 
fes for their relief; they are not neglefted by the church, 
which makes a general commemoration of all the faith¬ 
ful departed in every mafs, and in every one of the cano¬ 
nical hours of the divine office. 

Such is the Popifh do&rine of purgatory, which is 
built chiefly upon 2 Mace. xii. 43, 44, 45 ; St Matth. 
xii. 31, 32; and 1 Car. iii. 15. By Proteftants the 
books of Maccabees are not acknowledged to be in- 
fpired feripture ; but if they were, the texts referred to 
would rather prove that there is no fuch place as pur¬ 
gatory, fince Judas did not expert the fouls departed to 
VOL. XV. 


reap any benefit from h’s fin-offering till the relurrec- Purifies* 
tion. Our Saviour, in St Luke, fpeaks of r.emiffion in uon 
this world and in the world to come; but furely neither pjj eu 

of thefe is purgatory. The world to come is the flate __ ... j‘_ 

after the refurredtion, and the remiffion fpoken of is 
the fentence of abfolution to be pronounced on the 
penitent from the feat of general judgment. In the 
obfeure verfe referred to in the epiftle to the Corin¬ 
thians, the apoftle is, by the beft interpreters, thought 
to fpeak of the difficulty with which Chriftians fhould 
be {lived from the deftrudlion of Jerufalem. Of the 
ftate of fouls departed he cannot well be fuppofed to 
fpeak, as upon difembodied fpirits fire could make no 
impreffion. We cannot help, therefore, thinking with 
the church of England, that “ the Rorcilh doftrine of 
purgatory is a fond thing, vainly invented, and ground¬ 
ed on no warranty of feripture but we muft confefs at 
the fame time, that it appears to us to be a very harmlefs 
error, neither hoftile to virtue nor dangerous to fociety. 

See Resurrection. 

PURIFICATION, in matters of religion, a cere¬ 
mony which confifts in cleanling Anything from a fup¬ 
pofed pollution or defilement. 

The Pagans, before they facrificed, ufually bathed 
or walhed themfelves in water ; and they were particu¬ 
larly careful to wafh their hands, becaufe with thefe 
they were to touch the viftims confecrated to the gods. 

It was alfo cuftomary to wafh the veffel with which 
they made their libations. The Mahometans alfo ufe 
purifications previous to the duty of prayer-; which 
are alfo of two kinds, either bathing, or only wafting 
the face, hands, and feet. The firft is required only 
in extraordinary cafes, as after having lain with a wo¬ 
man, touched a dead body, &c. But left fo necef- 
fary a preparation for their devotions ftould be omit¬ 
ted, either where water cannot be had, or when it may 
be of prejudice to a perfon’s health, they are allowed 
in fuch cafes to make ufe of fine fand, or duft inftead 
of it; and then they perform this duty by clapping 
their open hands on the fand, and paffing them over 
the parts, in the fame manner as if they were dipped 
in water. 

There were alfo many legal purifications among the 
Hebrews. When a woman was brought to bed of a 
male child, fte was efteemed impure for 40 days ; and 
when of a female, for 60 : at the end of which time fte 
carried a lamb to the door of the temple to be offered 
for a burnt-offering, and a young pigeon or turtle for a 
fin-offering ; and by this ceremony fte was cleanfed or 
purified. 

PURIM, or The Feast of Lots , a folemn feftival of 
the Jews, inftituted in memory of the deliverance they 
received, by means of Mordecai and Either, from Ha¬ 
inan’s wicked attempt to deftroy them. 

PURITAN, a name formerly given in derifion t» 
the diflenters from the church of England, on account 
of the profeffion to follow the pure word of God, in 
oppofition to all traditions and human conftitutions. It 
waslikewife given in the primitive church totheNo- 
vaiian fchifmatics, becaufe they would never admit to 
communion any one who from dread of death had apo- 
ftatized from the faith. 

PURITY, the freedom of anything from foreign 
admixture. 

Purity of Style. See Oratory, p. 41 i, &c. 

PURLIEU, fignifies all that ground near any foreft, 
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which being made foreft by King Henry II. Richard I. 
and King John, was afterwards by perambulations and 
grants of Henry III. fevered again from the fame, and 
made purlieu ; that is to fay, pure and free from the 
laws of thetoieft.—The word is derived from the French 
pur “ pure,” and lieu 11 place.” 

PURLINS, in building, thofe pieces of timber that 
lie acrofs the rafters on the infide, to keep them from 
finking in the middle of their length. 

By the act of parliament for rebuilding London, 
it is provided, that all purlins from 15 feet 6 inches 
to 18 feet 6 inches long, be in their fquare 9 inches 
and 8 inches; and all in length from 18 feet 6 inches 
to 21 feet 6 inches, be in their fquare 12 inches and 
9 inches. 

PURPLE, a colour compofed of a mixture of red 
and blue. See Colour-M aking, n° 29. and Dying, 
n° 92. 

PURPURA, in natural hiftory. See Mures: 
where we have given an account of the Tyrian method 
of dying purple with a liquid extracted from the fifh. 
It has been affirmed, however, that no fuch method was 
ever pra< 5 tifed. “ At Tyre (fays Mr Bruce) I en¬ 
gaged two fifhermen, at the expence of their nets, to 
drag in thofe places where they faid fhell-fifh might be 
caught, in hopes to have brought out one of the famous 
purple-filli. I did notfucceed; but in this I was, I believe, 
as lucky as the old fifhers had ever been. The pm-ple- 
fiffi at Tyre feems to have been only a concealment of 
their knowledge of cochineal; as, had they depended 
upon the fifh for their dye, if the whole city of Tyre 
applied to nothing elfe but fifhing, they would not have 
coloured 20 yards of cloth in a year.” 

PURPURE, in heraldry. The colour fo called, 
which fignifies purple, is in engraving reprefented by 
diagonal lines, from the left to the right. See Heral¬ 
dry, p. 441. and Plate CCXXVII. fig. ii.n 0 6. 

It may ferve to denote an adminiftrator of juftice, a 
lawgiver, or a governor equal to a fovereign : and, ac¬ 
cording to G. Leigh, if it is compounded with 

Or, 1 f Riches. 

Arg. j « j Quietnefs. 

Gul. ( j Politics. 

Az. j 5 .] Fidelity. 

Ver. j ™ j Cruelty. 

Sab. J Sadnefs. 

PURPLTREUS. See Convolvulus, n? 3. 

PURRE, or Perkjn. See Husbandry, n* 5 238. 

PURSER, an officer aboard a man of war, who 
receives her viiftuals from the victualler, fees that it 
be well flowed, and keeps an account of what he every 
day delivers to the Reward. He alfo keeps a lift of 
the {hip’s company, and fets down exactly the day of 
each man’s admiffion, in order to regulate the quan¬ 
tity of proviiions to be delivered out, and that the 
paymafter or treafurer of the navy may iffue out the 
deburfements, and pay off the men, according to his 
book. 

PURSLA 1 N, in botany. See Portulaca. 

PURVIEW, a term ufed by fome lawyers for the 
body of an a<ft of parliament, or that part which begins 
with “ Be it enafled &c.” as contradiftinguifhed from 
the preamble. 

PURULENT, in medicine fomething mixed with, 
or partaking of, pus or matter, 


PUS, in medicine, a.white oryellowifh matter defign- 
ed by nature for the healing and cementing of wounds 
and fores. 

The origin and formation of pus is as much un¬ 
known as that of any other animal fluid. In an in¬ 
augural dilfertation publilhed at Edinburgh by Dr 
Hendy, the author luppofes pus to be a fecreted 
fluid. It has been thought by many, that pus is ei¬ 
ther a fediment from ferum when beginning to putre¬ 
fy, or that it is the fame fluid infpiffated by the heat 
of the body. But both tliefe opinions are refuted by 
fome experiments of our author, which fhow, that pus 
is much left inclined to putrefaction than ferum, and 
the putrefaction of both is liaftened by an addition of 
fome of the red part of the blood. Some other expe¬ 
riments were made in order to try whether pus could 
be artificially produced. A thin piece of lamb’s flefti, 
applied to an ulcer diicharging laudable pus, and cover¬ 
ed over with lead, did not affume the appearance of 
pus, but became fetid, and was much leffened. Serum, 
in its inflammatory and in its ordinary ftate, and lymph 
in different flutes, were applied to the fame ulcer, 
which Hill difcharged good pus ; but none ©f tliefe 
were converted into pus; on the contrary, they became 
very putrid. 

In oppofition to tliefe arguments of our author, 
however, it may be alleged, that if pus was a fecreted 
fluid, the veffels by which it was fecreted would cer¬ 
tainly be vifible ; but no fuch thing has ever been ob- 
ferved: on the contrary, it is. certain that pus cannot 
be formed unlefs the air is excluded from the wound. 
Thefe difputes, however, are of no great confequence: 
but in fome cafes it becomes a matter of real import¬ 
ance to diftinguifh pus from mucus; as thus we may 
be enabled to know whether a cough is confumptive, 
or merely catarrhous. See Mucus. Mr Home, in a 
dilfertation on the properties of pus, in which he avails 
himfelf of the experiments of Mr Hunter, as delivered 
in his Pkyfwlogical Leflures, fays, “ that the charafferiftic 
of pus is its being compofed of globules ; and be thinks 
that the prefence of globules feems to depend upon the 
pus being in a perfeft ftate. It differs from the blood 
in the colour of the globules ; in their not being fo- 
luble in water, which thofe of the blood are ; and from 
the fluid in which they fwim being coagulable by afolu- 
tion of fal ammoniac, which ferum is not.” Refpecting 
the formation of pus, our author adopts the idea fug- 
gefted by Mr Hunter, that the veffels of the part af¬ 
fume the nature of a gland, and fecrete a fluid which 
becomes pus. Mr Home afcertains, by experiment, 
that pus, at its formation, is not globular, but a trans¬ 
parent fluid, of a confiftence, in fome fort, refembling 
jelly ; and that the globules are formed while lying up¬ 
on the furface of the fore ; requiring, in fome inftances, 
while the influence of the external air is excluded, fifteen 
minutes for that purpofe. 

PUSTULE, a pimple, or fmall eruption on the lkia 
full of pus ; fuch as the eruptions of the fmall-pox. 

PUTAMINEflE, (from putamen “ a fhell,’*) the 
name of the 25th order of Linnxus’s fragments of a 
natural method ; confiding of a few genera of plants 
allied in habit, whofe flelhy feed-veflels or fruit is fre¬ 
quently covered with a hard woody fhell. See Bota¬ 
ny, p. 462. 

PUTEOLI, (Livy, Strabo) : a town of Campania; 
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fo called either f rom its wells, there being many hot and 
cold fprings thereabouts,; or from its flench, putor, 
caufed by fulphureous exhalations, (Varro, Strabo). 
It is now calieJ Pux.-z.uoli, and is pleai'antly and advan- 
tageoufly fituated for trade. In a very remote age, the 
Cumeans made it their arlenal and dockyard ; and to 
this naval eilabliihment gave the fub’iine appellation of 
Dicearchia or jftjl Power, 

r i'he Rom ms were well aware of the utility of this 
port and took great pains to improve its natural ad¬ 
vantages. Nothing remains of their works but a line of 
piers, built to break the force of a rolling fea : they are 
vulgarly called the bridge of Caligula, becaule that mad¬ 
man is laid to have marched in triumph from Puzzuoli 
to 11.ua on a bridge ; but his was a bridge of boats. 

The ruins of its ancient edifices are widely lpread 
along the adjacent hills and fhorcs. An amphitheatre 
flill exilts entire in mofl of its parts, and the temple of 
Serapis offers many curious fubjeds of obfervation; 
half of its buildings are flill buried under the earth 
thrown upon it by volcanical commotions, or accumu¬ 
lated by the crumblings of the hill ; the inclofure is 
fquare, environed with buildings for priefls and baths 
for vocaries ; in the centre remains a circular platform, 
with tour flights of fleps up to.it, vafes for fire, a cen¬ 
trical altar, rings for vidims, and other appendages of 
facrifice, entire and not difplaced ; but the columns that 
held its roof have been removed to the new palace of 
Caferta (fee Caserta). Behind this round place of 
worfhip iland three pillars without capitals, part of the 
pronaos of a large temple; they are of cipolline marble, 
and at the middle of their height are full of holes eaten 
in them by the file-fifh*. 

The prefent city contains near 10,coo inhabitants, 
and occupies a fmall peninfula ; the cathedral was a pa¬ 
gan temple, dedicated to the divinities that prelided 
over commerce and navigation. E. Long. 14. 40. N. 
Lat. 41. 15. 

In the neighbourhood of Puteoli are many relicks of 
antient grandeur, of which none deferves more attention 
than the Campanian way paved with lava, and lined on 
each fide with venerable towers, the repofitories of the 
dead, which are richly adorned with flucco in the infide. 
This road was made in a mod folid expenfive manner 
by order of Domitian, and is frequently the fubjed of 
encomium in the poems of Statius. 

PUTI car aja, in botany, is a genus of Indian 
plants, of which the charaders, as given by Sir William 
Jones in the Afiatic Refearches, vol. ii. p. 351. are 
thefe. The calyx is five cleft, the corolla has five equal 
petals, the pericarpium a thorny legumen and two feeds, 
the leaves oval and pinnated, and the fl-em armed. 
“ The feeds (fays the learned Prelident) are very bitter, 
and perhaps tonic ; fince one of them, bruifed and given 
in two do/.cs, will, as the Hindoos affert, cure an inter¬ 
mittent fever.” 

PUTORIIJS, in zoology. See Mustela. 

PUTREFAC 1'ION, one of the natural proceffes, 
diredly oppofite to the life of animals and vegetables, 
by which organized bodies are diffolved, and reduced 
to what may be called their original elements. 

Putrefadion differs from chemical folution; becaufe, 
in the latter, the diffolved bodies are kept in their Hate 
of folution by being combined with a certain agent 
from which they canuot eafily be feparated ; but in pu¬ 


trefaction, the agent which dilfolvcs the body appears 
not to combine with it in any manner of wa v, but merely 
to fcparate the parts from each other.—It differs alio 
from the refohuion of bodies by dilliilation with violent 
fire ; b-.caufe, in diitillation new and permanent com¬ 
pounds arc formed, but by putrefadion every thing 
leenii to be refolved into fubflances much more fimplc 
and indollrudiblc than thofe which arc the reiult of any 
chemical procefs. 

The bodies mod liable to putrefadion are thrfe of 
animals and vegetables, efpecially when full of juices. 
Stones, though by the adion of the weather they w ill 
moulder into daft, yet feem not tojre fubjed to any 
thing like a real putrefadion, as they are not refolved 
into any other fubflances than land, or fmall dull, which 
flill preferves its lapideous nature. In like manner, ve¬ 
getables of any kind, when deprived of their juices by 
drying, may be p-eferved for many ages without being 
fubjeded to any thing like a puircfaidive procefs. The 
fame holds good with relped to animals; the parts of 
which, by fimple drying, may be preferved in a found 
Rate for a much longer time than they could be w idi¬ 
otic the previous exhalation of their juices. 

Putrefadion is generally allowed to be a kind of fer¬ 
mentation, or rather to be the laft fl.ige of that procefs ; 
which, beginning with the vinous fermentation, goes 
on through the acetous, to the flage of putridity, where 
it flops. It is argued, however, and feemingly not 
without a great deal of reafon, that if putrefadion is a 
fermentation, it mull neceffkrily be a kind dillind from 
either the vinous or acetous ; fince we frequently obferve 
that it takes place where neither the vinous nor the ace¬ 
tous flages have gone before ; of confequence, it mufl be, 
in fome cafes at lead, entirely independent of and unoOn- 
neded with them. In feveral other refpeds it differs 
fo much from thefe proceffes, that it feems in fome de¬ 
gree doubtful whether it can with propriety be called a 
fermentation or not. Both the vinous and acetous fer¬ 
mentations are attended with a conliderable degree of 
heat: but in the putrefadion of animal matters efpeci- 
ally, the heat is for the mofl part lb fmall, that we can¬ 
not be certain whether there is any degree of it or not 
produced by the procefs. In cafes, indeed, where the 
quantity of corrupting animal matter is very great, fome 
heat may he perceived : and accordingly Dr Mono 
tells us, that he was fenfible of heat on thrufling his 
hand into the flefh of a .dead and corrupting whale. 
But the mofl remarkable difference between the putre- 
fadive fermentation and that of the vinous and acetous 
kinds is, that the end of both thefe proceffes is to pro¬ 
duce a new and permanent compound; but that of the 
putrefadive procefs is not to produce any new form, 
but to dellroy, and refolve one which already exifls into 
the original principles from which all things feem to pro¬ 
ceed. Thus, the vinous fermentation produces ardent 
fpirits ; the acetous, vinegar; but putrefadion produces 
nothing but earth, and fome effluvia, which, though 
mofl difagreeable, and even poilbnous to the human bo¬ 
dy, yet, being imbibed by the earth and vegetable crea¬ 
tion, give life to a nev'race of beings. It is commonly 
fuppofed, indeed, that volatile alkali is a produdion of 
the putrefadive procefs; but this feems liable to dif- 
pute. The vapour of pure volatile alkali is not hurtful 
to the human frame, but that of putrefying fubflances is 
exceedingly fo; and, excepting in the cafe of mine, the 
4 Q_2 generation 
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Putrefac- generation cf volatile alkali in putrid fubflances is very 
fi 011 - equivocal. This fubftance, which produces more alkali 
than any other, is much lefs offenfive by its putrid fetor 
than others; and all animal fubflances produce a volatile 
alkali on being exjtofed to the adlion of fire, of quick¬ 
lime, or of alkaline falts. In thefe cafes the volatile al¬ 
kali is not fuppofed to be produced by the quicklime 
or fixed fait, but only to be extricated from a kind of 
atnmoniacal fait pre-exifling in the animal matters; the 
probability is the fame in the other cafe, viz. that vola¬ 
tile alkali is not produced, but only extricated, from 
thefe fubflances by putrefadfion. 

The only thii^g in which the putrefactive fermenta¬ 
tion agrees with the other kinds is, that in all the three 
there is an extrication of fixed air. In the putrefadlive 
procefs, it has been thought that this efcape of the fix¬ 
ed air deprives the body of its cohefion: and Dr Mac- 
bride has written a treatife, in which he endeavours to 
prove, that fixed air is the very power of cohefion itfelf, 
and that all bodies when deprived of their fixed air en¬ 
tirely lofe their cohefion. According to this hypothefis, 
the caufe of putrefaction is the efcape of fixed air: but it 
is impoffible to give a reafon why fixed air after having 
fo long remained in a body, and preferved its cohefion, 
ihould of a fudden begin to fly off without being adled 
upon by fomething elfe. To a fimilar objedtion the 
hypothefis of thofe is liable, who fuppofe putrefadfion 
to be occafioned by the efcape of phlogifton ; for phlo- 
gifton is now known to be a chimera : and though it 
were a reality, it would not fly off without fomething 
to carry it off, any more than fixed air. Animalcules 
have been thought to be the caufe of putrefadfion : but 
if animal fubflances are covered fo as to exclude the ac- 
cefs of flies or other'infedls, no fuch animalcules are to 
be difeovered though putrefadfion has taken place ; and 
Indeed it requires little proof to convince us, that ani¬ 
mals are produced in corrupted bodies only becaufe fuch 
fubflances prove a proper nidus for the eggs of the pa¬ 
rent infedls. 

To underfland the true caufe of putrefadfion, we 
mufl take notice of the circumftances in which the pro¬ 
cefs goes on mod rapidly. Thefe are, heat, a little 
moiflure, and confined air. Extreme cold prevents pu¬ 
trefadfion, as well as perfedt drynefs; artd a free circu¬ 
lation of air carries off the putrid effluvia ; a flagnation 
of which feems to be neceffary for carrying on the pro¬ 
cefs. It feems alfo to hold pretty generally, that pu¬ 
trefying bodies fwell and become fpecifically lighter; 
for which reafon the carcafes of dead animals, after 
having funk in water, rife to the top and float. This 
laft phenomenon, as has been obferved under the article 
Blood, n° 29. Ihows that thefe bodies have received 
a certain quantity of an elaflic principle from the air, 
which thus fwells them up to fuch a fize. It may be 
faid indeed, that this increafe of fize in putrefying bo¬ 
dies is owing only to the extrication of air within them- 
felves: but this amounts to the fame thing ; for the air 
which exi(Is internally in the body of any animal, is 
entirely diverted of elafticity while it remains there, 
and only (hows its elaflic properties upon being extri¬ 
cated. The elaflic principle which combines with the 
sir fixed in the animal fubftance, therefore, muftcome 
from the external atmofphere ; and confequently the 
agent in putrefadfion muft be the elaflic principle of the 
atmofphere itfelf,probably the fame with elementary fire. 


But, granting this to be true, it is difficult to fhow l’utrefje- 
why putrefadfion fhculd not take place in a living body fi° n * 

as well as in a dead one ; feeing the one is as much ex- v 

pofed to the adtion of the air as the otlier. This dif¬ 
ficulty, however, is not peculiar to the prefent hypothe¬ 
fis ; but will equally occur whatever we may fuppofe the 
caufe of putrefadfion to be. The difficulty feems to be 
a little cleared up by Dr Prieftley, who (hows, that, by 
means of refpiration, the body is freed from many nox¬ 
ious effluvia which would undoubtedly deftroy it; and 
by the retention of which, he thinks, a living body 
would putrefy as foon as a dead one. The way in 
which refpiration prevents the putrefadfion of the body, 
is evidently the fame with that in which the wind pre¬ 
vents fifhor fiefh hung up in it from becoming putrid. 

The conflant infpiration of the air is like a ftream of 

that element continually blown upon the body, and 

that not only upon its furface, but into it; by which 

means putrefadfion is prevented in thofe parts that are 

moll liable to become putrid. On the other hand, the 

elaflic principle received from the air by the blood *, t See blood 

by invigorating the powers of life, quickening the cir- 29, 

culation, and increafing perfpiration, enables the body 

to expel noxious particles from other parts of the 

body which cannot conveniently be expelled by the 

lungs. 

This leads us to confider the reafon why a free ex- 
pofure to the air prevents the coming on of putrefac¬ 
tion, or why the confining of the putrid effluvia fhould 
be fo neceffary in this procefs. Here it will be proper 
to recolledl, that putrefadfion is a Ample refolution of 
the body into earth, air, & c. of which it feems originally 
to have been compofed. This refolution is evidently 
performed by an expanfive power feemingly fituated in 
every particle of the body. In confequence of this 
principle, the body firft fwells, then burfts, flies off in 
vapour, and its particles fall afunder from each other. 

The adtion of the putrefadlive procefs, then, is analo¬ 
gous to that ®f fire, fince thefe are the very properties 
of fire, and the very effedts which follow the adfion of 
fire upon any combuftible body. It is therefore exceed¬ 
ingly probable, that the agent in the air, which we have 
all along confidered as the caufe of putrefadfion, is no 
other than fire itfelf; that is, the ethereal fluid expanding 
itfelf every where, as from a centre to a circumference. 

The force ofthe fluid, indeed, is much lefs in putrefac¬ 
tion than in adlual ignition 5 and therefore the effedts 
alfo take place in a much fmaller degree, and require a 
much longer time : neverthelefs, the fame circumftances 
that are neceffary for keeping up the adtion of fire, are 
alfo neceffary for keeping up the putrefadlive procefs. 

One of thefe is a free accefs of air, yet without too vio¬ 
lent a blaft ; for as fire cannot burn without air, neither 
can it endure too much of it: thus a candle goes out 
if put under a receiver, and the air exhaufted ; and it 
will do the fame if we blow violently upon it. In like 
manner, putrefadfion requires a certain quantity of air, 
much lefs indeed than fire : and as it requires lefs to fup- 
port it, fo it can alfo endure much lefs air than fire ; for 
a ftream of air which would not put out a fire, will ef- 
fedlually prevent putrefadfion. The caufe of this in 
both is the fame. Fire cannot burn becaufe the vapour 
is carried off too fall ; and thus the latent heat, which % See the 
ought to fupport the flame §, is entirely diffipated. In artic l e 
like manner putrefadfion is as certainly attended with Fla,n *’ 

an 
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Putrtfac- an emiffion of azotic gas as fire is with an emiffion of 
tio n ‘ flame. Thefe gafes contain a great quantity of la- 
jSee Phlo- tent heat or of the expanfive principle already men- 
gifton. tioned ; and if thefe are carried oflf with greater rapidity 
than the heat of the atmol'phere can produce them, the 
confequence muft be, that an oppofite principle to that 
which produces putrefaction, namely,a principle of cold, 
or condenfation, inflead of expanflon, muft take place, 
and the body cannot putrefy. That this muft be the 
cafe, is evident from the property which all evaporations 
I. See Eva . have of producing cold ||; and it is well known that a 
poration, briik current of air promotes evaporation to a great de- 
u" 3. gree. Hence alfo the reafon is evident why bodies are 
preferved uncorrupted by cold j for thus the aCtion of 
the expanfive principle is totally overcome and fufpend- 
ed, lb that none of its effects can be perceived. 

Thus we may fee, that one reafon why an animal 
body does not putrefy while alive, is its ventilation, as 
we may call it, by refpiration; and another is, the 
continual acceflion of new particles, lefs difpofed to pu¬ 
trefy than itfelf, by the food and drink which is con- 
ftantly taken in. But if either of thefe ways of pre¬ 
venting the commencement of this procefs are omitted, 
then putrefaClion will take place as well in a living as 
in a dead body. Of die truth of this laft fad we have 
innumerable inftances. When air is infeCted with the 
putrid effluvia of marfhes, and thus the natural effluvia 
are not carried off from the human body, but, on the 
contrary, fome enter into it which are not natural to it, 
the moft putrid difeafes are produced. The fame thing 
happens from the putrid effluvia of dead bodies. Of 
this we have a remarkable inftance in the fever which 
took place in Germany in the war of 1755 : one rea¬ 
fon of which is faid to have been an infection of the 
air by the vaft numbers of people killed in battle, to 
which was added a calm in the atmofphere for a long 
time; the putrid effluvia being by this prevented from 
* See Me flyi n g off*. When Mr Hoi well with 14c others were 

dicine, n° 1 6 ™ 
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imprifoned in the black-hole at Calcutta, after pafflng Pntrefae« 
a night in that difmal habitation, he found himfelf in tl0 D - 
a high putrid fever. When failors in long voyages 
are obliged to feed upon putrid aliments ; when, thro* 
ftormy weather, they are much expofed to wet; in the 
one cafe the putrefcent effluvia being kept from flying 
off, and in the other a greater quantity being thrown 
into the body than what it naturally contains, the feur- 
vy, malignant fevers, See. make their apearance (a). 

Neither can thefe difeafes be removed without remo¬ 
ving every one of the caufes juft now mentioned : for 
as putrid difeafes will be the confequence of confined 
air, naftinefs, See. though the provilions be ever fo> 
good j fo, on the other hand, if tire provifions be bad,, 
the beft air, and moft exaCt cleanlinels, nay, the beft 
medicines in the world, will be of no lervice ; as hath 
been often obferved in the feurvy. 

From this account of the nature, caufe, and method 
of preventing putrefaction by means of a current of 
air, we may eafily fee the reafan why it does not take 
place in fome other cafes alfo. Bodies will not pu¬ 
trefy in vacuo, becaufe there the atmofphere has not 
accefs to impart its elaftic principle ; and though in 
the vacuum itfelf the principle we fpeak of does un¬ 
doubtedly exift, yet its aCtion there is by far too weak 
to decompofe the ftruCture of an animal body. In ex¬ 
treme cold, the reafon why putrefaction does not take 
place has been already fhown. If the heat is extreme¬ 
ly great, the procefs of ignition or burning takes place 
initead of putrefaction. If the body is very dry, pu-» 
trefaCtion cannot take place, becaufe the texture is tod 
firm to be decompofed by the weak aCtion of the ela¬ 
ftic principle. Putrefaction may alfo be prevented by 
the addition of certain fubftances; but they are all of 
them fuch as either harden the texture of the body, 
and thus render it proof againft the aCtion of the ela¬ 
ftic fluid, or, by dilfolving its texture entirely, bring 
it into a ftate fimilar to what it would be brought 

by 


(a) This aeriform fluid, which is exhaled from animal bodies in a ftate of putrefaction, aCts at certain times 
more powerfully than at others, and is indeed in one ftage of the procefs infinitely more noxious than any 
other elaftic fluid yet difeovered. In the Gentleman’s Magazine for Auguft 1788, Dr St John, in¬ 
forms us, that he knew a Gentleman who, by Sightly touching the inteftines of a human body beginning to 
liberate this corrofive gas, was affeCted with a violent inflammation, which in a very fhort fpace of time ex¬ 
tended up almoll the entire length of his arm, producing an extenfive ulcer of the moft foul and frightful ap¬ 
pearance, which continued for feveral months, and reduced him to a miferable ftate of emaciation. The famq 
writer mentions a celebrated profeffor who was attacked with a violent inflammation of the nerves and fauces 
from which he with difficulty recovered, merely by (looping for an inftant over a body which was beginning 
to give forth this deleterious fluid. Hence he infers, that the fame gas modified or mixed, or united with 
others, may be the occafion of the plague, which has fo often threatened to annihilate the human fpecies. It is 
happy, however, for mankind that this particular ftage of putrefaction continues but for a few hours ; and, 
what may appear very remarkable, this deftruCtive gas is not very difagreeable infmell, and has nothing of that 
abominable and loathfome fetor produced by dead bodies in a lefs dangerous ftate of corruption ; but has a certain 
fmell totally peculiar to itfelf, by which it may be inftantly difeovered by any one that ever fmelled it before. 
This is an objeCt very worthy the attention of phyficians; it is both extremely interefting, and very little 
known ; but at the fame time it is a ftudy in the higheft degree unpleafant, from the deteftable fmell and na¬ 
ftinefs which attend the putrefaction of animal bodies; and a man muft be armed with uncommon philanthropy 
and refolution to attempt it. 

Dr St John thinks it probable that there is a rapid fixation of the bafis of vital air in dead bodies at a cer¬ 
tain ftate of putrefaction on account of the luminous appearance which they fometimes make, and which ex- 
iftsbut for a few hours: but whether this luminous appearance takes place in every body, or whether it pre¬ 
cedes or follows the exhalations of the corrofive gas abovementioned^ he had not, when he wrote his paper, 
t*een able to difeover. 
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by the litmoft power of putrefaction, fo that the pro¬ 
of's cannot then take place. Thus various kinds of 
falts and acids harden the texture of animal fubftances, 
and thus are fucceisfully ufed as antifcptics. The fame 
thing may be faid of ardent fpirits ; while oils and gums 
of various kinds prove antifeptic by a total exclusion 
of air, which is neceifary in fome degree for carrying 
on the procefs of putrefaction. Many vegetables, by 
the aftringent qualites they polfefs, harden the texture 
of animal fubftances, and thus prove powerfully anti¬ 
feptic ; while, on the other hand, fixed alkaline falts, 
quicklime, and cauftic volatile alkali, though they pre¬ 
vent putrefaction, yet they do it by diiTolving the fub- 
ftances infuch a manner that putrefaction could do no 
more though it had exerted its utmoft force. There is 
only one other antifeptic fubftance whofe effects deferve 
to be confidered, and that isfugar. This, tho’ neither 
acid nor alkaline, is yet one of the moft effectual means 
of preventing putrefaction : and this feems to be owing 
to its great tendency to run into the vinous fermenta¬ 
tion, which is totally inconfiftent with that of putre¬ 
faction; and this tendency is fo great, that it can fcarce 
be counteracted by the tendency of animal fubftances 
to putrefy in any circumftances whatever. 

Some kinds of air are remarkably antifeptic, though 
this fubjeCt has not been fo fully inquired into as could 
be wifhed. The moft powerful of them in this refpeCl 
is the nitrous air; next to it, is fixed air; but the 
powers of the other airs are not fo well known. It is 
probable that the antifeptic properties of fixed and 
nitrous air, are owing to their quality of extinguifhing 
fire, or at lead; that the principle is the fame ; but, till 
the nature of thefe two kinds of air are better known, 
little can be faid with certainty on the fubjeCt. 

Sir John Pringle has made experiments to determine 
the powers of certain fubftances to promote or to pre¬ 
sent putrefaflion. From thefe experiments he has 
formed the following Table, fhowing the relative anti¬ 
feptic powers of the faline fubftances mentioned. Ha¬ 
ving found that two drams of beef put in a phial with 
two ounces of water, and placed in a heat equal to 90° 
of Fahrenheit’s thermometer, became putrid in 14 
hours, and that 60 grains of fea-falt preferred a fimilar 
mixture of beef and water more than 30 hours, he made 
the antifeptic power of the fea-falt a ftandard, to which 
he compared the powers of the other falts. The alge- 
bi aic character -|- fignifies, that the fubftance to which 
it is annexed had a greater antifeptic power than is ex- 


pre/fed by the numbers : 

Sea-falt, or the ftandard - - 1 

S.d-gem - - - i-f- 

Vitriolated tartar - 2 

Spiritus Mindereri - - 2 

Soluble tartar - . 2 

Sal diureticu's 2 + 

Crude Sal ammoniac 3 

Saline mixture - "3 

Nitre 4+ 

Salt ofhartfhorn - - 4 -j- 

Salt of wormwood - - 4 -j. 

Borax - - - 12 

Salt of amber - 20 

Alum - - - 30 


N. B. The quantities of fpiritus Mindereri and 0 


the faline. mixture-were fuch, that each of them contain¬ 
ed as much alkaline fait as the other neutral falts. 

Myrrh, aloes, afafeetida, and terra Japonica, were 
found to have an antifeptic power 30 times greater than 
the ftandard. Gum ammoniacum and fagapenum 
lliowed little antifeptic power. 

Of all refinous fubftances, camphor was found to re- 
Aft putrefaction moft powerfully, Sir John Pringle be¬ 
lieves that its antifeptic power is 300 times greater than 
that of fea-falt. 

Chamomile flowers, Virginian fnake root, pepper, 
ginger, faffroH, contrayerva robt, and galls, were found 
to be 12 times more antifeptic than fea-falt. 

Infufions of large quantities of mint, angelica, ground 
ivy, green tea, red roles, common wormwood, muftard, 
and horfe-radiih, and alfo decoCtions of poppy-heads, 
were more antifeptic than fea-falt. 

DecoCtions of wheat,, barley, and other farinaceous 
grains, checked the putrefaction by becoming four. 

Chalk, and other abforbent powders, accelerated the 
putrefaction, and refolved meat into a perfect mucus. 
The fame powders prevented an infufton of farinaceous 
grains from becoming mucilaginous and four. 

One dram of fea-falt was found to preferve two 
drams of frefh beef in two ounces of water, above 30 
hours, uncorrupted, in a heat equal to that of this human 
body, or above 20 hours longer than meat is preferved 
in water without fait: but half a dram of fait did not 
preferve it more than two hours longer than pure wa¬ 
ter. Twenty-five grains of fait had little or no anti¬ 
feptic quality. Twenty grains, 15 grains, but efpeci- 
ally 10 grains only of fea-falt, were found to accelerate 
and heighten the putrefaction of two drams of flefh—■ 
Thefe fmall quantities of fea-falt did alfo foften the fldh 
more than pure water. 

The fame learned and ingenious phyfician made ex¬ 
periments to difcover the effects of mixing vegetable 
with animal matters. 

Two drams of raw beef, as much bread, and an 
ounce of water, being beat to the confiftence of pap, 
and expofed to 90° of heat according to Fahrenheit’s 
thermometer began to ferment in a few hours, and 
continued in fermentation during two days. When 
it began to ferment and fwell, the putrefaction had be¬ 
gun ; and in a few hours aftei wards, the fmell was of- 
fenlive. Next day the putrid fmell ceafed, and an acid 
tafte and fmell fucceeded. . Flefli alimentary vegetables 
as fpinach, afparagus, feurvygrafs, produced fimilar 
effects as bread on flefh, but in a weaker degree. From 
feveral other experiments he found, that animal fub¬ 
ftances excite the fermentation of vegetable fubftances, 
and that the latter fubftances coweCt the putrefcency of 
the former. 

By adding faliva to a fimilar mixture of flefh, bread, 
and water, the fermentation was retarded, moderated, 
but rendered of twice the ufual duration, and the acid 
produced at laft was weaker than when no faliva was 
ufed. 

By adding an oily fubftance to the common mixture 
of flefh, bread, and water, a ftronger fermentation was 
produced, which could not be moderated by the quan¬ 
tity of faliva ufed in the former experiment, till fome 
fix-ed alkaline fait was added ; which fait was found, 
without faliva, to flop fuddenly very high fermentations. 

He ,did not find that fmall quantities of the following 

falts, 
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Putrefac- falts, fal ammoniac, nitre, vitriolated tartar, fal diureti- 
tion cus, fait ofhartfhorn, fait of wormwood, were feptic, as 
II fmall quantities of fea-falt were, 
t uzzulana. y U g ;ir W as found to refill putrefaction at firft, as 
other falts do, and alfo to check.the putiefadtion alter 
it had begun by its own fermentative quality, like biead, 
and other fermentative vegetables. 

Lime-water made fome fmall reliftance to putrefac¬ 
tion. 

Port-wine, fmall-beer, infufions ofbiiter vegetables, 
of bark, and the juice of antifcorbutic plants, retarded 
the fermentation of mixtures ot flelh and bread. But 
an unftrained decodtion of bark conliderubly increafed 
that fermentation. 

Crabs-eyes accelerated and increafed chefermentatlon 
of a mixture of flefh and bread. 

Lime-water neither retarded nor haftened the fer¬ 
mentation of fuch a mixture : but when the fermenta¬ 
tion ceafed, the liquor was neither putrid nor acid, but 
fmelt agreeably. 

Flelh pounded in a mortar was found to ferment 
fooner than that which had not been bruifed. 

The tough inflammatory cruft of blood was found 
to be molt putrefeent; next to which the crafl’amentum, 
or red coagulated mafs ; and laftly the ferum. 

• Dr Macbride’s experiments confirm many of thofe 
above related, efpecially thofe which fhow that the fer¬ 
mentation of vegetable fubftances is increafed by a mix¬ 
ture of animal or putrefeent matter ; that the putre- 
fcency of the latter is corrected by the fermentative 
quality of the former ; and that the putrefaction and 
fermentation of mixtures of animal and vegetable fub¬ 
ftances were accelerated by additions ofabforbent earths 
and of Peruvian bark. He alfo found, that although 
unburnt calcareous earths were feptic, quicklime and 
lime-water prevented putrefaction, but that they de- 
ftroyed or diflolved the texture of flelh. 

The expei iments of the author of the EJfai pour fir - 
vir a PHiftoire de la Putrefaction, Ihow that metallic 
falts, refinous powders, extracts of bark, and opium, are 
very powerfully antifeptic, and that falts with earthy 
bafes are lefs antifeptic than any other falts. 

PUTTOCK-S hrouds. See Puttock-SHRovm. 

PUTTY, in its popular fenfe, is a kind of pafte 
compounded of whiting and lintfeed oil, beaten toge¬ 
ther to the confiftence of a thick dough. 

It is ufed by glaziers for the fattening in the fquares 
of glafs in falh-windows, and by painters for flopping 
up the crevices and clefts in timber and wainfeots, &c. 

. Putty fometimes alfo denotes the powder of calci¬ 
ned tin, ufed in polilhing and giving the laft glofs to 
works of iron and Heel. 

Terra PUZZULANA, or Pozzolana, is a 
greyilh kind of earth ufed in Italy for building under 
water. The bell is found about Puteoli, Bais, and 
Cumse, in the kingdom of Naples, from the firft of 
which places it derives its name. It is a volcanic pro¬ 
duct, compofed of heterogeneous fubftances, thrown 
out from the burning mouths of volcanoes in the form 
of alhes ; fometimes in fuch large quantities, and with 
fo great violence, that whole provinces have been co¬ 
vered with it at a confiderable diftance. In the year 
79 of the common era, the cities of Herculaneum, 
Pontpeia, and Stabia, although at the diftance of many 
miles from Vefuvius, were, neverthelefs, buried under 


the matters of thefc dreadful eruptions ; ns Bergman Puzzuhna 
relates in his ‘Trcatfe of the Vohanic Products • This > If 
volcanic earth is of a grey, brown, orblackilh colour ; t > y ctll ' t1 >' e> 
of a bole, granular, or dully and rough, porous or 
lpongy texture, relcmbling a clay hardened by fire, 
and then reduced to a grols powder. It contains va¬ 
rious heterogeneous fubftances mixed with it. Its fpe- 
cific gravity is from 2500 to 2H00 ; and it is, in 
fome degree, magnetic : it fcarccly diet vefces with 
acids, though partially foluble in them. It eafily melts 
per fe ; but its m >11 diftinguilhed property is, that it 
hat dens very fuddenly when mixed with j- of its weight 
of lime and water ; and forms a cement, which is mot e 
durable in water than any other. 

According to Bergman’s Analyfis, 100 parts of it 
contain from 55 to 60 .of filiceous earth, 20 of argil¬ 
laceous, five or fix of calcareous, and from 15 to 20 
of iron. Its efFedts, however, in cement may perhaps 
depend only on the iron which has been reduced into 
a particular fubftance by means of fubterraneous fire 1 ; 
evident figns of which are obfervable in the places 
where it is obtained. If the Hate in Henneberg, or 
Kennekulle in the province of Weftergotland, lhould 
happen to get fire, the uppermoft ftratum, which now 
confifts of a mixture of iron and different kinds of 
rocks, called graberg in the account given of them, they 
might perhaps be changed partly into flag and partly 
into terrapuzzolatia. 

It is evidently a martial argillaceous marl, that has 
fuffered a moderate heat. Its hardening power arifes 
from the dry ftate of the half-baked argillaceous par¬ 
ticles, which makes them imbibe water very rapidly, 
and thus accelerates the deficcation of the calcareous 
part; and alfo from the quantity and femiphlogifticated 
ftate of the iron contained in it. It is found not only 
in Italy but in France, in the provinces of Auvergne 
and Lipioges; and alfo in England and elfewhere. 

PUZZUOLI. See Puteoli. 

PYANEPSIA, in antiquity, an Athenian feftival 
celebrated on the feventhday of the month Pyanepfiton ; 
which according to the generality of critics, was the 
fame with our September. 

Plutarch refers the inftitution of this feaft to The- 
feus, who, after the funeral of his father, on this day 
paid his vows to Apollo, becaufe the youths who re¬ 
turned with him fafe from Crete then made their entry 
into the city. On this occafion, thefe young men put¬ 
ting all that was left of their provifions into one kettle, 
feafted together on it, and made great rejoicing. 

Hence was derived the cuftomof boiling pulfe on th s 
feftival. The Athenianslikewife carried about an olive 
branch, bound about with wool, and crowned with all 
forts of firft-fruits, to fignify that fcarcity and barren- 
nefs were ceafed, finging in proceffion a fong. And 
when the folemnity was over, it was ufual to eredt the 
olive-branch before their doors, as a prefervative againft 
fcarcity and want. 

PYCNOSTYLE, in the ancient architedture, is a 
building where the columns ftand very clofe to each 
other ; only one diameter and a half of the column be¬ 
ing allowed for the intercoluraniations. 

According to Mr Evelyn, the pycnoftyle chiefly be¬ 
longed to the compofite order, and was ufed in the molt 
magnificent buildings ; as at prefent in theperiftyle at 
St Peter’s at .Rome, which confifts of near 300 co¬ 
lumns 4 
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.l^gargua lumns; and in fuch as yet remain of the ancients, among 
II the ruins of Palmyra. 

, . PYGARGUS, in ornithology, afpecies of Falco- 

PYGMALION, in fabulous hiftory, a king of Cy¬ 
prus, who, being difgufted at the difl’olute lives of the 
women of his ifland, refolved to live in perpetual celi¬ 
bacy ; but making a ftatue of ivory, he fell fo paf- 
fionately in love with it, that the high feftival of Ve¬ 
nus being come, he fell down before the altar of that 
goddefs, and befought her to give him a wife like the 
ftatue he loved. At his return home, he embraced, as 
ufual, his ivory form, when he perceived that it became 
fenfible by degrees, and was at laft a living maid, who 
found herfelf in her lover’s arms the moment fhe faw 
the light. Venus bleffed their union; and, at the end 
of nine months, fhe was delivered of a boy, who was 
named Paphos. 

PYGMY, a perfon not exceeding a cubit in height. 
This appellation was given by the ancients to a fabu¬ 
lous nation inhabiting Thrace; who brought forth young 
at five years of age, and were old at eight: thefe were 
famous for the bloody war they waged with the cranes. 
As to this ftory, and for the natural hiftory of the true 
pygmy, fee Simia. 

PYKAR, a broker in India, inferior to thofe called 
dallals, who tranfadls the bufinefs at firft hand with 
the manufacturer^ and fometimes carries goods about 
for fale. 

PYKE, a watchman in India, employed as a guard 
at night. Likewife a footman or runner on bufinefs. 
They are generally armed with a fpear. 

PYLADES, a fon of Strophius, king of Phocis, 
by one of the filters of Agamemnon. He was educa¬ 
ted together with his coufin Oreftes, with whom he 
formed the molt inviolable friendfhip, and whom he 
aflifted to revenge the murder of Agamemnon, by at 
faffinating Clytemneftra and iEgyfthus. He alfo ac¬ 
companied him in Taurica Cherfonefus ; and for his fer- 
vices Oreftes rewarded him, by giving him his filter 
Eleftra in marriage. Pylades had by her two fons, 
Medon and Strophius. The friendfhip of Oreftes and 
Pylades became proverbial. 

PYLORUS, in anatomy, the under orifice of the 
ftomach. See Anatomy, n° 91. 

PYLUS (anc. geog.), a town of Elis; its ruins to 
befeen on the road from Olympia to Elis, (Paufanias) ; 
fituated between the mouths of the Peneus and Sellces, 
near Moiint Scollis, (Strabo.) Built by Pylas of Me- 
gara, and deftroyed by Hercules, (Paufanias.)—An¬ 
other Pylus in Triphylia, (Strabo) ; by which the Al- 
pheus runs, (Paufanias) ; on the confines of Arcadia, 
and not in Arcadia itfelf, (id.)—A third in Melfenia, 
(Strabo, Ptolemy); fituated at the foot of Mount iEga- 
leus on the fea coaft, over againft the ifland Sphagea 
or SphaCleria; built by Pylas, and fettled by a colony 
of Leleges from Megara; but thence expelled by Ne- 
leus and the Pclafgi, and therefore called Neka, (Ho¬ 
mer.) A fandy territory. The royal refidence of Ne- 
leus, and of Neftor his fon : the more ancient and more 
excellent Pylus ; whence the proverb Pylus ante Pylum, 
(Ariftophanes, Plutarch), ufed when we want to te- 
prefs the arrogance and pride of any one: faid to be 
afterwards called Coryphafmm. It made a figure in the 
Peloponnefian war; for being rebuilt by the Athenians, 
it proved of great benefit to them for the fpace of 15 
4 


years, and of much annoyance to the Lacedemonians, Pyramid. 
(Thucydides). All the three Pyli were fubjett to Nc- w 
ftor, (Strabo.) 

PYRAMID, in geometry, afolid Handing on a tri¬ 
angular, fquare, or polygonal bafis, and terminating in 
a point at the top ; or, according to Euclid, it is a fo- 
lid figure, confuting of feveral triangles, whofe bafes are 
all in the fame plane, and have one common vertex. 

Pyramids are fometimes ufed to preferve the memory 
of lingular events, and fometimes to tranfmit to pofte- 
rity the glory and magnificence of princes. But as 
they are efteemed a fymbol of immortality they are 
molt commonly ufed as funeral monuments and temples 
to the gods. Such is that of Cellius at Rome ; the 
pyramids of Dalhur drawn by Pocock; and thofe other 
celebrated ones of Egypt, as famous for the enormity 
of their fize as their antiquity. Of thefe the largeft are 
the pyramids of Geeza, fo called from a village of that 
name ©n the banks of the Nile, diftant from them about 
11 miles. The three which moft attraft the attention 
of travellers Hand near one another on the weft fide of 
the river, almoft oppofite to Grand Cairo, and not far 
from the place where the ancient Memphis flood. They 
were vifited by M. Savary, of whole defeription of 
them we fhall here give an abftraift. 

He took his journey in the night-time, in order to 
get up to the top of the great one by funrife. Having 
got within fight of the two great ones, while the full 
moon (hone upon them, he informs us, that they ap¬ 
peared, at the diftance of three leagues, like two points 
of rock crowned by the clouds. 

It is in the rich territory which furrounds them that 
fable has placed the Elyfian fields. The canals which 
interfedl them are the Styx and Lethe. 

“ The afpedts of the pyramids varied according to 
the circuits he made in the plain, and the pofition of 
the clouds difplayed themfelves more and more to view. 

At half pall three in the morning we arrived (fays he) 
at the foot of the greatelt. We left our cloathes at the 
gate of the paffage which leads to the infide, and de- 
feended, carrying each of us a flambeau in his' hand. 

Towards the bottom you mull creep like ferpents to 
get into the interior paffage, which correfponds with 
the former. We mounted it on our knees, fupporting 
ourfelves with our hands againft the fides. Without 
this precaution one runs the rifle of flipping on the in¬ 
clined plane, where the flight notches are infufficient to 
flop the foot, and one might fall to the bottom. To¬ 
wards the middle we fired a piftol, the frightful noife 
of which, repeated in the cavities of this immenfe edi¬ 
fice, continued a long time, and awakened thoufands of 
bats, which flying round us, ftruck againft our hands 
and faces, and extinguilhed leveral of our wax candles. 

They are much larger than the European bats. Ar. 
rived above, we entered a great hall, the gate of which 
is very low. It is an oblong fquare, wholly compofed 
of granite. Seven enormous Hones extend from one 
wall to the other, and form the roof. A farcophagus 
made of a Angle block of marble lies at one end of it. 

It is empty; and the lid of it has been wrenched off. 

Some pieces of earthen vafes lie around it. Under this 
beautiful hall is a chamber not fo large, where you find 
the entrance to a conduit filled with rubbifli. After 
examining thefe caves, where daylight never penetrated, 
we defeended the fame way, taking care not to fall in. 
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pyramid. to a well, which is on the left, and goes to the very 

>—*-foundations of the pyramid. Pliny makes mention of 

this well, and fays it is 26 cubits deep. The internal 
air of this edifice never being renewed, is fo hot and 
mephitic that one is almoft fuffocated. When we came 
out of it, we were dropping with fweat, and pale as 
death. After refrefhing ourfelves with the external air, 
we loft no time in afeending the pyramid. It is com. 
pafed of more than 200 layers of ftone. They overlap 
each other in proportion to their elevation, which is 
from two to four feet. It is neceifary to climb up all thefe 
enormous fteps to reach the top. We undertook it at 
the north-eaft angle, which is the lead: damaged. It 
took us, however, half an hour with great pains and 
many efforts to effeft it. 

“ The fun was riling, and we enjoyed a pure air, 
with a mod delicious coolnefs. After admiring the 
profpedt around us, and engraving our names on the 
fummit of the pyramid, we defeended cautioully, for we 
had the abyfs before us. A piece of ftone detaching 
itfelf under our feet or hands might have fent us to the 
bottom. 

“ Arrived at the foot of the pyramid, we made the 
tour of it, contemplating it with a fort of horror. 
When viewed clofe, it feems to be made of mafles of 
rocks; but at a hundred paces diftance, the largenefs 
of the ftones is loft in the immenftty of the whole, and 
they appear very fmall. 

“ To determine its dimenfions is ftill a problem. From 
the time of Herodotus to our days it has been mea- 
fured by a great number of travellers and learned men, 
and their different calculations, far from clearing up 
doubts, have only increafed the uncertainty. The fol¬ 
lowing table will ferve at laft to prove how difficult it 
is to come at the truth. 


Height of the great 

Width of one of 

Pyramid '. 


its fides. 

Ancient*. 


French feet. 

Herodotus - 

800 

- - 800 

Strabo 

62c 

- - 600 

Diodorus Siculus 600 and a fraftion. 700 

Pliny 

- 

708 

Moderns. 

Le Bruyn 

616 

- 7°4 

Profper Alpinus 

625 

- 750 

Thevenot - - 

520 

- 682 

Niebuhr 

440 

- . 710 

Greaves 

444 

648 

Number of layers of Stone which form it. 

Greaves 

207 

layers. 

Maillet 

2cS 


Albert Liewenftein 260 


Pococke 

212 


Belon 

250 


Thevenot 

208 



“ It appears that Meffrs Greaves and Niebuhr have 
prodigioufly deceived themfelves in meafuring the per¬ 
pendicular height of the great pyramid. All the tra¬ 
vellers allow that it has at leaft 200 layers of ftone. 
Thefe layers are from two to four feet high. Accord- 
Vol. XV, 


ing to Pococke, they are from four feet and a half to Pyramid.* 
four feet high, being not fo high at the top as at the v ' 
bife. Profper Alpinus informs us, that the elevation 
of die firft layer is five feet, but it diminiflies infen- 
fibly in proportion as one mounts. Thevenot men¬ 
tions 208 fteps of large ftones, the thicknefs of vhich 
makes the height of them about two feet and a half 
one with another: He meafured fome of them more 
than three feet high. 1 have meafured feveral of them 
which were more than three feet high, and I found 
none lefs than two ; the leaft height of them we can 
take as a medium therefore is too feet and a half, 
which, even according to Mr Greaves’s calculation, 
who reckons 207 layers, would make 517 feet 6 inches 
perpendicular height. Meffrs Greaves, Maillet, Theve¬ 
not, and Pococke, who only differ in the number of the - 
layers from 207 to 212, all mounted by the north-eaft 
angle, as the leaft injured. I followed the fame route, 
and counted only 208 fteps. But if we reflefl that 
the pyramid has been open on the fide next the def’ert, 
that the ftones on that fide have been thrown down, 
that the fand which covers them has formed a confider- 
able hill, we fhall not be aftonifhed that Albert Liew- 
enftein, Belon, and Profper Alpinus, who mull have 
mounted by the fouth-eaft or fouth weft angle, which 
are lefs expofed to the fands of Lybia, fhould have 
found a greater number of fteps : fo that the calculation 
of thefe travellers, agreeing with that of Diodorus Si¬ 
culus and Strabo, appears to be neareft the true height 
of the pyramid taken at its natural bafe ; whence we 
may conclude with reafon that it is at leaft 600 feet 
high. Indeed this is authenticated by a paffage of 
Strabo. Thefe are his words: ‘ Towards the middle 
of the height of one of the Tides is a ftone that may be 
raifed up. It fhuts an oblique paffage which leads to a 
coffin placed in the centre of the pyramid.’ This paf¬ 
fage, open in our days, and which in the time of Strabo 
was towards the middle of one face of the pyramid, is 
at prefent only 100 feet from the bafe. So that the 
ruins of the covering of the pyramid, and of the ftones 
brought from within, buried by the fand, have formed 
a hill in this place 200 feet high. Pliny confirms this 
opinion. The great fphynx was in his time upwards 
of 62 feet above the furface of the ground. Its whole 
body is at prefent buried under the fand. Nothing 
more appears of it than the neck and head, which are 
27 feet high. If even the fphynx, though defended by 
the pyramids againft the northerly winds, which bring 
torrents of fand from Libya, be covered as high as 38 
feet, what an immenfe quantity muft have been heaped 
up to the northward of an edifice whofe bafe is upwards 
of 700 feet long ? It is to this we muft attribute the 
prodigious difference between the accounts of the hi- 
ftorians who have meafured the great pyramid at diftant 
periods, and at oppofite angles. Herodotus, who faw 
it in the age neat eft to its foundation, when its true 
bafe was ftill uncovered, makes it 800 feet fquare. This 
opinion appears very probable. Pliny alfo fays that it 
covered the fpace of eight acres. 

“ Meffrs Shaw, Thevenot, and the other travellers who 
pretend that this pyramid was never finifhed, becaufe it 
is open and without coating, are in an error. It is on¬ 
ly neceflary to obferve the remains of the mortar, with 
the fplinters of white marble which are to be found in 

4 R many 
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Pyramid . m.uiy parts of the fteps, to fee that it has been coated, upon the flope of the conduit, its winding road, its Pyramid* 

' v ' After reading attentively the defcription given of it by fmallnefs, and its depth, to be certain proofs. The V "“” v " 

the ancients, every doubt vanifhes, and the truth is as way out of it he fuppofesto have been formed by a paf- 

clear as day-light. Herodotus tells us, ‘ The great py- fage over which hung a row of ftones, which they had 

ramid was covered with polilhed ftones, perfeffly well difcovered the fecret of fufpending, and which falling 

jointed, the fmalleft of which was 30 feet long. It down into the paflageby the means of fome fpring they 

was built in the form of fteps, on each of which were fet in motion, fhut up the entrance for ever, as foon as 
placed wooden machines to raife the ftones from one to the workmen were withdrawn from the pyramid, 
another.’ According to Diodorus, ‘ The great pyra- Itfeems to be an unqueftionable fact, that this py- 
mid is built of ftones, very difficult of workmanlhip, ramid was a maufoleum of one of the kings of Egypt, 
but of an eternal duration. It is preferved to our days and it is very probable that all the reft anfwered fimilar 
(towards the middle of the Auguftan age) without be- purpofes. We do not, however, think that this was 
ing in the leaft injured. The marble was brought from their primary ufe or the original defign of their build- 
the quarries of Arabia.’ This hiftorian thought that ers. Mr Bryant is of opinion that they were temples 
the whole building was compofed of ftones, fimilar to ereffed in honour of the Deity ; and a very ingenious 
thofe of the coating, which were of very hard marble, writer in the Gentleman’s Magazine for June 1794 has 
Had there been fome pieces torn off, he would have done much to prove that they were altars dedicated to 
perceived under that covering a calcareous ftone rather the fun, the firft and greateft god in every pagan ka- 
foft. Pliny fays that it ‘ is formed of ftones brought lender. 

from the quarries of Arabia. It is not far from the vil- “ Our Englifti word pyramid (fays he) is direffly 
lage of Bufiris (which ftill exifts under the name of derived from the Latin pyrami:, and mediately from 
Boufir), where thofe perfons refide who are folkilful as the Greek wufa/tuf, all denoting the fame mathemati- 
to climb up to the top.’ cal figure. The original of the whole feems to be 

“ This paflage fhows that Pliny, deceived by the ap- the Egyptian word pyramoua, which, we are told by 
pearance, was in the fame error with Diodorous Siculus. Oriental fcholats, fignifies light, or a ray of light. From 
It demonftrates alfo that it was covered : for what dif- this Coptic vocable the word in Greek, fignifying 
ficulty would there have been for the inhabitants of Bu- fire, is probably defcended ; as the flames of fire aflume 
firis to fcale a building raifed by fteps ? but it was really that conical or pyramidal form which the folar rays 
a prodigy for them to get up it when it formed a moun- commonly difplay ; and as it is natural for the mind to 
tain, the four inclined planes of which prefented a fur- diftinguifh its objeffs rather by their external qualities, 
face covered with polilhed marble. It is indeed an in- and thofe obvious and interefting appearances which 
conteftable faff, that the great pyramid was coated. It they exhibit to the fenfes, than by their conftituent and 
is as certain too that it has been fhut, as Strabo gives infeparable properties. 

us to underftand , and that by removing a ftone placed “The ancient Egyptians feem to have penetrated very 
in the middle of one of the fides, one found a paffage far into the myfteries of nature; and although their- 
which led to the tomb of the king. But I Ihall leave fuperftition appears at firft fight to be extremely grofs 
Mr Maillet, who vifited it 40 times with all imaginable and abfurd, yet it is very probable that their deities 
attention, the honour of relating the means employed were only emblematical perfonages, reprefenting by 
to open it. I have examined the in fide of it in two fenfible images the grand effedts or prefixing principles 
different journeys : twice I have mounted it: and I can- which they fuppofed to exift in the univerfe. Thus 
not help admiring the fagacity with which that author the moon was called Ijls, and the fun Oftrts ; and to 
has developed the mechanifmof that aftonilhingedifice.” the honour of this laft deity, from whofe vifible influ- 
Our author next proceeds to give a particular de- ence and creative energy all things feem to fpring into 
fcription of the methods by which it is moft probable exiftence, it is not improbable that the Egyptians ereff- 
that the pyramids were clofed and the immenfe labour ed thofe ftupendous monuments, and dedicated them 
requifite to open them ; but as this defcription affords to him as temples or altars. It was natural to build 
nothing very interefting, we fhall not infert it. Only them in that fliape which the rays of the fun difplay 
we muft remark, that the final outlet to the workmen when difcovered to the eye, and which they obferved to 
he fuppofes to have been the well at the entrance for- be the fame in terreftrial flame,becaufe this circumftance 
n-.erly mentioned, This well defeends towards thebot- was combined in their imaginations with the attribute 
tom of the pyramid by a line not quite perpendicular to which they adored. If they were temples dedicated to 
the horizon, but flanting a little, in fuch a manner as to the fun, it feems a natural confequence that they (hould 
refemble the figure of the Hebrew letter Lamed. About likewife be places of fepulture for kings and illullrious 
€0 feet from the aperture there is a fquare window in men, as the fpace which they covered would be confider- 
this paffage, from whence we enter a fmall grotto hewn ed as confecrated ground. This hypothefis is common, 
out of the mountain ; which in this place is not a folid and is not contradiffed by the prefent reafoning. But, 
ftone, but a kind of gravel concreted together. The confidering them as altars, and as moft travellers agree 
grotto extends about 15 feet from eaft to weft, where that they were never finilhed, but terminate in a fquare 
there is another groove hollowed likewife, but almoft horizontal furface, it would not be refining too much 
perpendicular. It is two feet four inches wide by two to venture an aflertion that, in great and folemn affs of 
a-ad an half in height. It defeends through a fpace of adoration, the Egyptians conftruffed fires, the flames 
J23 feet, after which we meet with nothing but fand of which fhould terminate in the vertex of the pyramid, 
and ftones. M. Savary is convinced that the only ufe and fo complete that emanation of their deity which 
et this paffage was to ferve as a retreat for the labour- they admired and adored. As far, therefore, as we are 
ers who conftruffed the pyramid; and of this he looks juftified in forming any conclufion on fo dark a fubjeff, 

we 
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Pyramid, we may venture to fay, that the Egyptian pyramids 
v were temples or altars dedicated to the fun, as the m.i- 
terial reprefentative of that invifiblepower which creaces, 
governs and pervades, the whole fyftem of nature.” 

This reafoning has great force ; and it certainly re¬ 
ceives additional ftrength from the undoubted faff, that 
the firft (latues for idolatrous worfhip were ereffed on 
the tops of mountains, and of a pyramidal or conical 
form. (See Polytheism, n° 13 and 21.) It is like- 
wife coi roborated by other circumftances difcovered by 
the members of the Afiatic Society. In thel'econd vo¬ 
lume of their tranfaflions we have an account of feveral 
large ftatues of the gods SEEVAand Mchedeo, all of a 
conical or pyramidal figure : but it has been fhown in 
the article already referred to,that the idolatry of Hin- 
doftan was probably of Egyptian original. 

It is not known in Europe when the pyramids were 
built; but we have reafon to expeft a hiftory of them foon 
from Shanfcrit records examined by Mr Wilford lieu¬ 
tenant of engineers. It is as little known at what time, or 
from what motive, the great pyramid was opened. Some 
think it was done by one of the khalifs about the begin¬ 
ning of the eighth century, in expeflation of finding a 
great treafure; but all he met with was the king’s body, 
with fome golden idols which had been buried along with 
it.—By others it is fuppofed to have been done by the ce¬ 
lebrated Harun A 1 Bafakid khalif of Bagdad; but all are 
agreed that this pyramid was opened in the time of the 
Arabs. The fecond pyramid has likewife been opened; 
and an attempt was made not long ago upon the third 
by one of the Beys of Cairo : but after removing a 
number of ftones at a confiderable ex pence, he thought 
proper to defift from the enterprize.—Mr Bryant is of 
opinion that the pyramids, at leaft the three great ones, 
are not artificial ftrudtures of hone and mortar, but fo- 
lid rocks cut into a pyramidal fhape, and afterwards 
cafed with hone ; and to this we find that Mr Bruce 
likewife a (Tents. The reafon given for this opinion is, 
that the paffages within it feem rather to anfwer to the 
natural cavities and rents in rocks than to the artificial 
ones in buildings. The opinion, however, we think fuf- 
ficiently confuted by Savary and Maillet: and, as an 
acute critic obferves, it is in itfelf as improbable as that 
the caverns inhabited by the "Troglodytes were dug by 
the hands of man. See Troglodytes. 

On the eaft fide of the fecond pyramid is the fphynx, 
an enormous mafs of one folid hone, but fo buried in 
the fand that only the top of the back is vifible, which 
is 100 feet long. Its head rifes, as we have feen, 27 feet 
above the fand ; and its face has been disfigured by the 
Arabs, who hold all reprefentations of men and living 
animals in deteftation. Other travellers fay that this 
fphynx is a huge miftin pen rock, by no means worthy 
of the attention which has been bellowed upon it. 

In the defert of Saccara there are a great number of 
pyramids, which, in Mr Bruce’s opinion, are compofed 
of clay. They terminate in what the inhabitants call 
a clagiour, or falfe pyramid, about two miles from the 
Nile, between Suf and Woodan. This is no other than 
a hill cut into the ftiape of a pyramid, or naturally fo 
formed, for a confiderable height; on the top of which 
is a pyramidal building of brick terminating in a point, 
and having its bafis fo exaftly adapted to the top of the 
hill, that at a diftance the difference cannot be percei¬ 
ved ; efpecially as the face of the ftone refembles very 


nearly the clay of which the pyramids of the o.i-.c .ra r ■ 
arc compofed. cl:l e - 

PYRAMID ALES, in anatomy, one of the muf- M 
cles of the abdomen. See Anatomy, Table of the J rol J ' 1 
Mufcles. » 

PYRENEAN Mountains, or Pyrenees, are the 
mountains which divide France from Spain, and arc the 
molt celebrated in Europe, except the Alps. They 
reach from the Mediterranean Sea as far as the ocean, 
and are about 212 miles in length. They have diffci - 
ent names, according to tire different places wherein 
they ftar.d. Some think they are as high as the Alps; 
but the paffages over them are not fo difficult, what¬ 
ever fome travellers may think who have not eroded the 
former. 

Banksia PYRIFORMIS, in botany, is a fpecies of 
banksia, which fee. It was unknown to Linnseus; and 
Gaertner, who has mentioned it, gives no fpecific cha- 
raffer of it. It has folitary flowers, ovate downy capfules, 
and lance-fhaped entire fmooth leaves. The capfules 
larger than in any other known fpecies. See White’s 
"Journal of a Voyage to New South Wales, p. 221 — 225. 

PYRITES, a genus of inflammable fubftances com¬ 
pofed of fulphur, which has diffolved or faturated itfelf 
with metals. Thus there are many kinds of pyrites ; 
as of gold, arfenic, iron, &c. It is alfo the principal 
ore of fulphur ; particularly that called martial pyrites, 
copperas-Jlone, or marcafte. This is very common, con¬ 
taining a quantity of fulphur in proportion to the iron ; 
apd, when thoroughly inflamed, burns by itfelf. It is 
either of a compaft texture,fteel-grained,coarfe-grained, 
or cfyftallifed. In this laft form it fhoots moftly into 
cube and oiftohedral figures, chough it is met with alfo 
in innumerable other forms. 

The liver-coloured marcafite has an appearance be¬ 
tween that of the preceding and the blue copper-ore. 

The iron predominates in this kind, fo that it is lefs fit 
than the other for extracting fulphur from it, or for the 
fmelting of copper-ores. It is formed of a compaft tex¬ 
ture, coarfe-grained, and fieel-grained. See Chemi¬ 
stry, n° 619 and 654; Mineralogy, p. 109 ; and 
Metallurgy, p.429. 

PYRMONT, a town of Lippe in Germany, in the 
circle of Weftphalia, and capital of a country of the 
fame name. It has a caftle, kept by a governor, who is 
under the counts of Waldeck. At a fmall diftance 
from hence there are mineral waters, which are much 
efteemed. The Proteftants have here the free exercife 
of their religion. It is feated on the confines of the 
duchy of Brunfwick, 40 miles fouth-weft of Ilanover. 

E. Long. 9. o. N. Lat. 52. o. 

PYROLA, in botany : A genus of the monogynia 
order, belonging to the decandria clafs of plants ; and 
in the natural method ranking under the 18th order, 

Bicornes. The calyx is quinquepartite ; there are five 
petals ; the capfule is quinquelocular, opening at the 
angles. 

PYROMANCY, a kind of divination by means of 
fire. See Divination, n° 6. 

PYROMETER, an inftrument for meafuring the 
expanfion of bodies by hear. See Chemistry, n° 103, 
Mufchenbroeck, who was the original inventor of this 
machine, has given a table of the expanfion of the dif¬ 
ferent metals in the fame degree of heat. Having pre¬ 
pared cylindric rods of iron, fteel, copper, brafs, tin, 
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Pyrometer. ?.nd lead, he expofed them firft to a pyrometer with 
^ one fl ame j n th e middle ; then with two flames ; and 
fucceftively to one with three, four, and five flames. 
But previous to this trial, he took care to cool them 
equally, by expoflng them fome time upon the fame 
ftone, vhen it began to freeze, and Fahrenheit’s ther¬ 
mometer was at 32 degrees. The effe&s of which ex¬ 
periment are digefted in the following table, where the 
degrees of expanfion are marked in parts equal to the 
txtvt, part of an inch. 


Expanfion of 

lion. 

Steel. 

Copper. 

Brafs. 

Tin. 

Lead. 

By one flame 

80 

~ 85 

89 

110 

*53 

155 

By two flames 
placed clofe 
together. 

117 

123 

115 

220 


274 

By two flames 
inches di- 
ftant. 

109 

94 

92 

H 1 

219 

263 

By three flames 
placed clofe 
together. 

142 

168 

193 

275 



By four flames 
placed clofe 
together. 

21 I 

270 

270 

1 

361 


ij 

By five flames. 

230 

310 

310 

377 




It is to be obferved of tin, that it will eafily melt 
when heated by two flames placed together. Lead com¬ 
monly melts with three flames placed together, elpecially 
if they burn long. 

From thefe experiments, it appears at firft view that 
iron is the leaft rarefied of any of thefe metals, whether 
it be heated by one or more flames; and therefore is moft 
proper for making machines or inftruments which we 
would have free from any alterations by heat or cold, 
as the rods of pendulums for clocks, &c. So likewife 
the meafures of yards or feet fhould be made of iron, 
that their length may be as nearly as poflible the fame 
fummer and winter. 

The expanfion of lead and tin, by only one flame, 
is nearly the fame ; that is, almoft double of the ex¬ 
panfion of iron. It is likewife obfervable, that the 
flames placed together, caufe a greater rarefaction than 
w'hen they have a fenfible interval between them ; iron 
in the former cafe, being expanded 117 degrees, and 
only 109 in the latter j the reafon of which difference 
is obvious. 

By comparing the expanfions of the fame metal pro¬ 
duced by one,, two, three, or more flames, it appears 
that two flames do not caufe double the expanfion of 
one, nor three flames three times that .expanfion, but 
always lefs; and thefe expanfions differ fo much the 
more from the ratio of the number of flames as there 
are more flames adling at the fame time. 

It is alfo obfervable, that metals are not expanded 
equally at the time of their melting, but fome more 
fome lefs. Thus tin began to run when rarefied 219 
degrees; whereas brafs was expanded 377 degrees, and 
yet was far from melting. 


Mr Ellicot found, upon a medium, that the expan- Pyrometer* 

fion of bars of different metals, as nearly of the fame '-*—' 

dimenfions as poflible, by the fame degree of heat, were 
as follow: 

Gold, Silver, Brafs, Copper, Iron, Steel, Lead, 

73 I0 3 95 8 9 60 56 149 

The great difference between the expanfions of iron and 
brafs has been applied with good fuccefs to remedy the 
irregularities in pendulums ariflng from heat. See Pen¬ 
dulum. 

Mr Graham ufed to meafure the minute alterations, 
in length, of metal bars, by advancing the point of a 
micrometer-fcrew, till it fenfibly flopped againft the 
end of the bar to be meafured. This ferew, being 
fmall and very lightly hung, was capable of agree¬ 
ment within the three or four-thoufandth part of an 
inch. On this general principle Mr Smeaton contrived 
his pyrometer, in which the meafures are determined by 
the contact of a piece of metal with the point of a mi¬ 
crometer-fcrew. 

The following table fhows how much a foot in length 
of each metal grows longer by an increafe of heat, cor¬ 
responding to 180 0 of Fahrenheit’s thermometer, or to 
the difference between freezing and boiling water, ex- 
preffed in fuch parts of which the unit is equal to the 


10,000th part of an inch. 

1. White-glafs barometer tube, - 10a 

2. Martial regulus of antimony, - 130 

3. Bliftered fteel, - - - 138 

4. Hard fteel, - - 147 

5. Iron, - - - 15 1 

6. Bifmuth, - - 167 

7. Copper hammered, - - 204. 

8. Copper eight parts, with tin one, - 218 

9. Call brafs, - - - 225 

10. Brafs fixteen parts, with tin one, - 229 

xi. Brafs-wire, - - - 232 

12. Speculum metal, - - 232 

13. Spelter folder, viz. brafs two parts, zinc one, 247 

14. Fine pewter, - - 274 

15. Grain tin, - - 298. 

16. Soft folder, viz, lead two, tin one, 301 

17. Zinc eight parts, with tin one, a little ham¬ 

mered, - - - 323 

18. Lead, - - - 344- 

19. Zinc or Spelter, - - 373 

20. Zinc hammered half an inch per foot, 373 


We fhall clofe this article with a brief defeription of 
a pyrometer lately invented by M. De Luc, in confe- 
quence of a hint fuggefted to him by Mr Ramfden. 
The bafts of this inftrument is a rectangular piece of 
deal-board two feet and a half long, 15 inches broad, 
and one inch and a half thick; and to this all the 
other parts are fixed. This is mounted in the manner 
of a table, with four deal legs, each a foot long and an 
inch and a half fquare, well fitted near its four angles, 
and kept together at the other ends by four firm crofs- 
pieces. This fmall table is fufpended by a hook to a 
ftand ; the board being in a vertical fituation in the di¬ 
rection of its grain, and bearing its legs forward in fuch 
a manner as that the crofs-pieces which join them may 
form a frame, placed vertically facing the obferver. This 
frame fuftains a microfcope, which is firmly fixed in 
another frame that moves in the former by means of 
grooves, hut with a very confiderable degree of tight- 

nefsj 
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pyrometer,neis; the fii&ion of which may be increafed by the 
Pyropho- p re ffure of four ferews. The inner iliding frame, which 
ru s - is likewife of deal, keeps the tube of the microfcope in 

*"*' ' a horizontal pofition, and in great part without the 

frame, infomuch that the end which carries the lens is 
but little within the fpace between the frame and the 
board. This microfcope is conftrudled in fuch a man¬ 
ner as that the objeft obferved may be an inch diftant 
from the lens; and it has a wire which is fituated in 
the focus of the glaffes, in which the objefts appear re- 
verfed. At the top of the apparatus there is a piece of 
deal, an inch and a half thick and two inches broad, 
laid in a horizontal dire&ion from the board to the top 
of the frame. To this piece the rods of the different 
fubftances, whofe expaniion by heat is to be meafured, 
are fufpended : one end of it Aides into a focket, which 
is cut in the thicknefs of the board ; and the other end, 
which refts upon the frame, meets there with a ferew, 
which makes the piece move backward and forward, 
to bring the objects to the focus of the microfcope. 
There is a cork very ftrongly driven through a hole 
bored vertically through this piece; and in another 
vertical hole made through the cork, the rods are fix¬ 
ed at the top ; fo that they hang only, and their dila¬ 
tation is not counteradfed by any preffure. In order to 
heat the rods, a cylindrical bottle of thin glafs, about 
21 inches high, and four inches in diameter, is placed 
in the infide of the machine, upon a ftand indepen¬ 
dent of the reft of the apparatus. In this bottle the 
rods are fufpended at a little lefs than an inch diftance 
from one of the infides, in order to have them near the 
microfcope. Into this bottle is poured water of dif¬ 
ferent degrees of heat, which muft be ftirred about, by 
moving upwards and downwards, at one of the fides 
of the bottle, a little piece of wood, fattened horizon¬ 
tally at the end of a ftick : in this water is hung a 
thermometer, the ball of which reaches to the middle 
of the height of the rods. Daring thefe operations 
the water rifes to the cork, which thus determines the 
length of the heated part; the bottle is covered, to 
prevent the water from cooling too rapidly at the fur- 
face; and a thin cafe of brafs prevents the vapour 
from fixing upon the piece of deal to which the rods 
are fixed. 

PYROPHORUS, formed of fire, and <t»?a, I 
bear, in chemiftry, the name ufually given to that fub- 
ftance called by fome black phofphorus; a chemical 
preparation poffeffing the fingular property of kindling 
fpontaneoufly when expofed to the air. See Chemis¬ 
try, n° 1414. 

This fubftance was accidentally difeovered by M. 
Homberg, who prepared it of alum and human faeces. 
See Phosphorus. It was apprehended, for a confider- 
able time after the difeovery, that human faeces were ef- 
fential to the operation, till the youngeft fon of the 
great Lemeri found that honey, fugar, flour, and in¬ 
deed any animal or vegetable matter, might be fubfti- 
tuted inftead of the human faeces ; and fince that time, 
M. De Sauvigny has fliown that moft vitriolic falts may 
he fubftituted for the alum ; having added to the alumi- 
, nous pyrophorus of Homberg two other claffes of 

fubftances of this kind, viz. the metallic, or thofe made 
with the three vitriols of iron, copper, and zinc; and 
the neutral, or thofe compofed of vitriolated tartar and 
Glauber’s l'alt. 


Mr Bewly prepares his pyrophorus in the following Pj-ropi 
manner. “ I fill (fays he) half or three-fourths of the ™ s - 
bowl of a tobacco-pipe with a mixture, con A fling of 
two parts of alum, previoufly calcined in a red-heat, 
and of powdered charcoal and fait of tartar each one 
parr; preffing the matter down (lightly, and filling the 
remainder of the bowl with fine fand. As foon as the 
powder becomes hot, the fand lying over it is put into 
a ftate of ebullition, which generally continues feveral 
minutes. 1'his appearance feems to proceed partly from 
the vitriolic acid in the alum leaving its earth, and ex¬ 
pelling fixed air from the alkali; -while another part of 
it is poflibly converted into vitriolic acid air. This 
phenomenon is fucceeded by the appearance of a blue 
fulphureous flame, proceeding from the combination 
of the fame acid with what was formerly called \hephlo- 
giflon of the coal, and which continues about ten minutes 
or a quarter of an hour. After it ceafes, no other re¬ 
markable appearance prefents itfelf. The matter is now 
to be kept in a red heat 20 minutes or half an hour ; or 
it may continue there two hours longer, if the opera¬ 
tor pleafes, without any injury to the pyrophorus. The 
pipe being taken out of the fire, the matter is knocked 
out oi it as foon as it becomes cool, and generally pretty 
foon afterwards takes fire fpontaneoufly.” 

In another experiment, having added fucceflively 
various and increafing quantities of fixed alkali to the 
fait heated as above, till the vitriolic acid contained in 
the mixture might be confidered merely as an evane- 
feent quantity, a pyrophorus was ftill produced on 
calcining it with charcoal as before. He alfo mixed 
equal parts of fait of tartar and vegetable or animal 
coal, or fometimes three parts of the former with two 
of the latter, and calcined them in the ufual manner r 
and this compofition, on being expofed to the air, ge¬ 
nerally kindled in half a minute or a minute ; though, 
as it contained no fulphur, it did not burn with fo 
much vivacity as the vitriolic pyrophori. This, which 
Mr Bewly calls the alkaline pyrophorus, differs in no 
circumftance from M. De Sauvigny’s neutral pyropho¬ 
ri, except in its not containing that principle to which 
he aferibes their afcenfion. However, left it might 
be fufpefted that the fait of tartar which he employ¬ 
ed might accidentally contain vitriolated tartar, or vi¬ 
triolic acid, he repeated the experiment with tartar 
calcined by himfelf, as well as with nitre fixed or alka- 
lifed by deflagration witli charcoal, and with iron 
filings; and in all thefe cafes with the fame refult. 

By diverfifying in a like manner M. De Sauvigny’s ex¬ 
periments on the metallic pyrophori, Mr Bewly found 
that none of the three vitriols, heated with charcoal 
alone, in his ufual method, could produce a pyropho¬ 
rus. And thus he found that the addition of an alka¬ 
line fait to the compofition, which was a part of M. De 
Sauvigny’s procefs, was effentialto its fuccefs. 

Treating in the ufual manner equal parts of calcined 
green vitriol and charcoal, the powder, which contain¬ 
ed no fulphur nor hepar fulphuris, did not acquire any 
of the properties of a pyrophorus. . The vitriolic acid 
feemed to have been entirely diffipated, having no 
bafe to detain it, when diflodged ftom the metallic 
earth. The charcoal and calx of iron left in this pro¬ 
cefs were calcined again, together with fome fait of 
tartar: and a pyrophorus was produced, which exhi¬ 
bited indications of its containing a fcarce perceptible 

portion. 
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Py-rop’i'o- portion of hepar fulphuris. Thirty grains of crocus 

_ martis aftringens were calcined with 15 grains ofchar- 

c al, and the fame quantity of fait of tartar; and the 
mixture burnt fpontaneoufly, though it contained no 
hepar fulphuris or vitriolic acid. Having by thefe 
experiments evinced that metallic pyrophori may be 
prepared without vitriolic acid, Mr Bewly proceeded 
to form an aluminous pyrophovus of the fame kind, 
for this purpofe he procured the earth of alum by a 
long and violent calcination; and examining a part of 
it, he found, by the ufual tells, that it neither con¬ 
tained any fulphur, hepar fulphuris, nor alum unde¬ 
compounded. This he confxdered as perfectly pure, 
though he afterwards found that it contained afmall 
quantity of vitriolated tartar ; aud yet it repeatedly 
iurnfthed a pyrophorus, as atfive as when alum itfelf 
is employed. From thefe and fimilar experiments, he 
infers, that the feveral kinds of pyrophori are not kind¬ 
led by moifture, attrafted by the vitroilic acid, as M. 
De Sauvigny has maintained: and his conclufion is far¬ 
ther confirmed by fome experiments of Dr Frieftley; 
from which it appears, that they are kindled in dry, ni¬ 
trous, and what he calls deplogifticated air. 

M. Proud, cited by Mr Bewly, defcribes a variety 
of new pyrophori, which neither contain vitriolic acid, 
nor feem likely to owe their accenfion to the attrac¬ 
tion of humidity from the air. Thefe principally con- 
fift of a coaly matter limply divided by metallic or other 
earths ; fuch are the fediment left on the filter in pre¬ 
paring Goulard’s extraft, various combinations of tar¬ 
tar or its acid, or the acetous acid, with metals, calca¬ 
reous earth, &c. 

Mr Bewly, having evinced the infufficiency of M. 
De Sauvigny’s theory, and difcovered that the pyro¬ 
phori are not kindled by moifture, attrafted (merely) 
by the vitriolic acid, direfted his attention to the ni¬ 
trous acid, which Dr Prieftly has fhown to be a condi¬ 
ment part of atmofpherical air, as the probable agent in 
tire production of this phenomenon. The ftrong affi¬ 
nity which this acid has with phlogidon, and the heat, 
and even flame, which it is known to produce with 
certain inflammable matters, manifefted that it was 
equal to die effect; and having excluded the vitriolic 
acid from having any eflential concern in this opera¬ 
tion, he fuggeds, either that the pyrophorus is kind¬ 
led by moifture attracted by fome of the other ingre¬ 
dients which compofe it; or that it has the power of 
decompounding atmofpherical air, by fuddenly attract¬ 
ing its nitrous acid, and thereby generating a heat 
fufficient to kindle the phlogiftic matter contained in 
it. This idea appeared plaufible, when he farther con- 
iidered that Di Prieftley produced the pureft refpi- 
rable air with this fame acid combined with other prin¬ 
ciples ; and that this as well as common air is diminifh- 
ed, and probably in part decompounded, in a variety of 
phlogiftic precedes. This ingenious writer concludes, 
upon the whole, from the experiments he hath made, 
that the pyrophorus feems to owe its Angular property 
to its being a combination of earth or alkali with phlo- 
gifton : the vitriolic acid, when prefent, only occafion- 
ally increaftng or diminiftiing the effeCt, according 
to circumftances. In the procefs of calcination, the 
earth or alkaline principle is not merely mixed, but 
actually, though loofely, combined with the phlo¬ 
giftic principle of the coal; fo thqt the pyrophorus, 


confidering it in its moft Ample ftate, is only a perfect- Pyrepho- 
ly dry phlogifticated alkali or earth. On thefe data, 
the phenomena may be explained in the two following * 

methods; with refpeCt particularly to the influence of 
moifture and heat upon the pyrophorus. Suppofmg ei¬ 
ther the alkaline or earthy principle to have a greater 
affinity to water than to the phlogitfon with which ei¬ 
ther of them is united, they may, On being expofed to 
a moift atmofphere, attract the hflmidity, and thereby 
fet the phlogiftic principle at liberty ; which may, in 
its turn, attraft, and be ignited by, the fuppofed aerial 
acid ; its ftrong affinity to which is well known :—or, if 
this hypothefis te rejected, the inflammable matter may 
be kindled, merely in confequence of the heat produced 
by the combination of the alkali, &c. with moifture. 

Mr ICeir gives the following defeription of a procefs 
for preparing a new pyrophorus which he has lately dif¬ 
covered : “ I filled about five-fixths of the contents of 
a copper cylindrical box, which had a lid fitted to it, 
and which was three inches in diameter and two inches 
in depth, with faw-duft, which I prefled down; and I 
laid upon the faw-duft as much well-waftied plumbum 
corneum as entirely filled the box, which I then covered 
with its lid. I placed the box on the coals of a cham¬ 
ber-fire, fo that its bottom only fhould be in contact with 
the fuel, and I kept it on the fire till no more vapour 
feemed to iflue at the joining of the lid. I then re¬ 
moved it from the fire ; and while it was hot, I clofed 
up the joining of the lid with fealing-wax, by which 
means the external air was excluded. After it had flood 
in the cold about ten hours, I opened the box ; and the 
corneous lead, which was very white before the opera¬ 
tion, was now rendered black by the vapour which had 
arifen from the faw-duft, and which was obliged to pafs 
through the lead before it could efcape. This black 
metallic mafs was no fooner expofed to the air, than ig¬ 
nited fparks appeared, which fpread more and more, 
while the lead was feen to revive in the form of minute 
globules, and the part which did not revive was changed 
into a yellow powder or calx of lead. It is to be ob- 
ferved, that before I opened the. box, I placed it at the 
fide of the fire, in order to melt the fealing-wax, to en¬ 
able me to feparate thelid. It is poffible that this fmall 
degree of heat may be neceffary, or conducive, to the 
accenfion. I ought alfo to acquaint you, that the pre¬ 
paration of this pyrophorus requires nicer attention 
than that of any which I am acquainted with. For a 
fmall excefs of heat will revive the lead, which willfpoil 
the experiment. Alfo, If any air be admitted through 
the joints of the veflels employed, the kindling property 
will be prevented by the abforption of the air; which 
in this cafe is generally too gradual to produce inflam¬ 
mation. The metallic fubftance in this ftate of impreg¬ 
nation with inflammable matter, although not a pyro¬ 
phorus, is an exceeding quick tinder. For when touch¬ 
ed, however flightly, by an ignited body, it will in- 
ftantly kindle, and the fire will fpread over the whole 
piece, reviving the lead wherever it goes, and exhi¬ 
biting a very beautiful example of metallic redufiion, 
not unlike the familiar experiment of reviving the lead 
of a wafer containing minium at the flame of a candle ; 
but with this difference, that the fire in the wafer re¬ 
quires to be kept up by flame ; whereas in this metallic 
tinder it fpreads and creeps fpontaneoufly along without 
flame over the mafs. 
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Ingredients r | 1HE art of fire, or a fcience which teaches the ma- 
and f J_ nagement and application of fire in feveral opera¬ 
tions rations. See Fire, Furnace, Chemistry, Distil- 
-- v -. lation, Metallurgy, &c. 

But the teim is more particularly ufed to denote 
the doCtrine of artificial fire-works and fire-arms 
teaching the ftruCture and ufe, i. Of thole ufed in war, 
the attacking of fortifications, &c. for which fee the 
articles Fusee, Gun, Gunnery, Gunpowder, Mine, 
&c.; and, 2. Of thofe made for amufement’s fake, 
as rockets, (tars, ferpents, &c. the preparation and 
conftruCtion of which fall to be explained in the pre¬ 
fen tarticle. 


Sfct. I. Of Ingredients and Compofitions. 


Captain 

Jones’s 

•Artificial 

fire¬ 

works. 


I. Saltpetre. 

Saltpetre being the principal ingredient in fire¬ 
works, and a volatile body, by reafon of its aqueous and 
aerial parts, is eafily rarefied' by fire ; but not fo foon 
when foul and grofs as when purified from its crude 
and earthy parts, which greatly retard its velocity : 
therefore, when any quantity of fire-works are to be 
made, it fhotdd be examined ; for if it Is not well clean- 
fed, and of a good fort, your works will not have their 
proper effeCt; neither will it agree with the (landing 
proportions of compofitions. Therefore, 

To refine it , put into a copper, or any other veflel, 
100 lb. of rough nitre with 14 gallons of clean water ; 
let it boil gently half an hour, and as it boils take off 
the feum ; then ftir it, and before it fettles put it into 
your filtering bags, which muft be hung on a rack, 
with glazed earthen pans under them, in which muft 
be fticks laid acrofs for the cryftals to adhere to : it 
muft ftand in the pans two or three days to {hoot; then 
take out the cryftals, and let them dry. The water that 
remains in the pans boil again an hour, and (train it 
into the pans as before, and the faltpetre will be quite 
clear and tranfparent; if not, it wants more refining ; 
to do which proceed as ufual, till it is well cleanfed of 
all its earthy parts. 

N. B. Thofe who do not choofe to procure their 
faltpetre by the above method, may buy it ready done, 
which for fire-works in general will do. 

To pulverize Saltpetre. Take a copper kettle, whofe 
bottom muft be fpherical, and put into it 14 lb. of re¬ 
fined faltpetre, with 2 quarts or 5 pints of clean wa¬ 
ter : then put the kettle on a flow fire ; and when the 
faltpetre is diffolved, if any impurities arife, fkim them 
off, and keep conftantly ftirring with two large fpatu- 
las, till all the water exhales ; and when done enough, 
it will appear like white fand, and as fine as flour; but 
if it fliould boil too faft, take the kettle off the fire, 
and fet it on fome wet fand, which will prevent the 
nitre from flicking to the kettle. When you have pul- 
verifed a quantity of faltpetre, be careful to keep it in 
a dry place. 

To extract Saltpetre from damaged Gunpowder .— 
Have fome filtering bags, hung on a rack, with glazed 
earthen pans under them, in the fame manner as thofe 


for refining faltpetre; then take any quantity of da- ingredient, 
maged powder, and put it into a copper, with as much and 
clean water as will cover it: when it begins to boil, Compofi- 
take off the feum ; and after it has boiled a few minutes, tl0 ” s ~ 
ftir it up : then take it out of the copper with a fmall 
hand-kettle for that purpofe, and put fome into each 
bag, beginning at one end of the rack, fo that by the 
time you have got to the laft bag, the firft will be ready 
for more. Continue thus till all the bags are full: then 
take the liquor out of the pans; which boil and filter, 
as before, two or three times, till the water run quite 
clear, which you muft let ftand in the pan fome time, 
and the faltpetre will appear at top. To get the falt¬ 
petre entirely out of the powder, take the water from 
that already extracted, to which add fome frefh and the 
dregs of the powder that remain in the bags, and put 
them in a veffel, to ftand as long as you pleafe : and 
when you want to ex trail the nitre, you muft proceed 
with this mixture as with the powder at firft, by which 
means you will draw out all the faltpetre ; but this pro- 
cefs muft be boiled longer than the firft. 

2. Sulphur , or Brimfione. 

Sulphur is one of the principal ingredients in gun¬ 
powder, and almoft in all compofitions of fire-works ? 
and therefore great care muft be taken of its being 
good, and brought to the higheft perfection. To 
know when fulphur is good, you are to obferve that it 
is of a high yellow ; and if, when held in one’s hand, 
it crackles and bounces, it is a fign that it is frefh and 
good : but as the method of reducing brimftone to a 
powder is very troublefome, it is better to buy the 
flour ready made, which is done in large quantities, 
and in great perfection ; though when a grand collec¬ 
tion of fire-works are to be made, the ftrongeft and beft 
fulphur is the lump brimftone ground in the manner di¬ 
rected in art. 8. 

3. Charcoal. 

Charcoal is a prefervative by which the faltpetre 
and the brimftone are made into gunpowder, by pre¬ 
venting the fulphur from fuffocating the ftrong and 
windy exhalation of the nitre. Charcoal for fire-works 
muft always be foft and well burnt, which may be 
bought ready done. 

4. Gunpowder. 

See Gunpowder in the order of the alphabet. T» 
grind or meal it, is directed in art. 8. 

5. Camphor. 

This may be had in the ihops; and is of two kinds, 
differing in regard to the degree of their purity, and 
diftinguithed by the name of rough and refined. Re¬ 
fined camphor muft be chofen of a perfectly clean white 
colour, very bright and pellucid, of the fame fmell and 
tafte with the rough, but more acrid and pungent. It 
is fo volatile, that merchants ufually inclofe it in lintfeed, 
that the vifeofity of that grain may keep its particles 
together. 

6 . Benjamin. 

This is a refin found of different forts; and diftin- 
guifhed by their colours, viz. yellow, grey, and brown ; 
but the beft is that which is eafy to break, and full of 

white 
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Ingredients white fpots. It is one of the ingredients in odoriferous 
and firc-woi k-., when reduced to a fine flour ; which may be 
t o.npo i- jQHg j-,y putt’ng into a deep and narrow earthen pot 

•-, 3 or 4 oz, of benjamin grofsly pounded ; cover the pot 

with paper, which tie very clofe round the edge ; then 
fet the pot on a flow fire, and once in an hour take off 
the paper, and you will find fome flour flicking to it, 
which return again in the pot; this you mud continue 
till the flour appears white and fine. There is alfo an 
oil of benjamin, which is fometimes drawn from the 
dregs of the flour ; it affords a very good feent, and 
may be ufed in wet compofuions. 

7. Spur-jire. 

This fire is the mofl beautiful and curious of any 
yet known ; and was invented by the Chinefe, but now 
is in greater perfection in England than in China. As 
it requires great trouble to make it to perfection, it 
will be neceffary that beginners fhouldhave full inftruc- 
tions ; therefore care fhould be taken that all the in¬ 
gredients are of the beft, that the lamp-black is not 
damp and clodded, that the faltpetre and brimftone are 
thoroughly refined. This compofition is generally 
rammed in 1 or 2 oz. cafes about 5 or 6 inches long, 
but not drove very hard ; and the cafes mud have their 
concave flroke flruck very fmooth, and the choak or 
vent not quite fo large as the ufual proportion : this 
charge, when driven and kept a few months, will be 
much better than when rammed ; and will not fpoil, if 
kept dry, in many years. 

As the beauty of this compofition cannot be feen at 
fo great diftance as brilliant fire, it has a better ef¬ 
fect in a room than in the open air, and may be fired 
in a chamber without any danger : it is of fo innocent a 
nature, that, though with an improper phrafe, it 
may be called a cold fire ; and fo extraordinary is the 
fire produced from this compofition, that, if well made, 
Ihe fparks will not burn a handkerchief when held in 
the midfl of them ; you may hold them in your hand 
while burning, with as much fafety as a candle ; and 
if you put your hand within a foot of the mouth of 

the cafe, you will feel the fparks like drops of rain_ 

When any of thefe fpur-fires are fired fingly, they are 
called artificial flower-pots ; but fome of them placed 
round a tranfparent pyramid of paper, and fired in a 
large room, make a pretty appearance. 

The compofition confifts of faltpetre 4 lb. 8 oz. 
fulphur 2 lb. and lamp-black 1 lb. 8 oz.; or, falt¬ 
petre 1 lb. fulphur \ lb. and lamp-black 4 quarts_ 

This compofition is very difficult to mix. The faltpetre 
and brimllone muft be firft lifted together, and then 
put into a marble mor;ar, and the lamp-black with 
them, which you work down by degrees with a wooden 
peftle, till all the ingredients appear of one colour, 
which will be fomething greyifh, but very near black : 
then drive a little into a cafe for trial, and fire it in a 
dark place ; and if the fparks, which are called fiars, 
or pinks , come out in clufters, and afterwardsfpread 
well without any other fparks-, it is a fign of its being 
good, otherwife not; for if any drofly fparks appear, 
and the liars not full, it is then not mixed enough; but 
if the pinks are very fmall, and foon break, it is a fign 
that you have rubbed it too much. 

This mixture, when rubbed too much, will be too 
fierce, and hardly fhow any ftars ; and, on the com 
trary, when not mixed enough, will be too weak, and 
4 
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throw out an obfeure fmoke, and lumps of drofs, with- Ingredient* 
out any ftars. The reafon of this charge being called and 
the fpur-fire , is becaufe the fparks it yields have a great 
refemblance to the rowel of a fpur, from whence it takes ^. tl0 ° , ‘ . 
its name. 

8. To meal Gunpowder, Brimfione, and Charcoal. 

There have been many methods ufed to grind thefe 
ingredients to a powder for fire-works, fuch as large 
mortars and peftles made of ebony and other hard 
wood, and horizontal mills with brafs barrels : but 
none have proved fo effe&ual and fpeedy as the laft in¬ 
vention, that of the mealing-table, reprefented in fig. 1. Hate 
made of elm, with a rim round its edge 4 or 5 inches ccccxxvuj, 
high; and at the narrow end A, is a flider that runs 
in a groove, and forms part of the rim : fo that when, 
you have taken out of the table as much powder as you 
can with the copper fhovel (fig.' 2.) ftveep all clean out 
at the flider A. When you are going to meal a quan¬ 
tity of powder, obferve not to put too much in the 
table at once; but when you have put in a good pro¬ 
portion, take the muller (fig. 3.) and rub it till all the 
grains are broke; then fearce it in a lawn fieve that 
has a receiver and top to it; and that which does, not 
pafs through the lieve, return again to the table, and 
grind it till you have brought it all fine enough to go 
through the fieve. Brimftone and charcoal are ground 
in the fame manner, only the muller muft be made of 
ebony; for thefe ingredients being harder than pow¬ 
der, would flick in the grain of elm, and be difficult 
to grind. As brimftone is apt to flick and clod to the 
table, it will be beft to keep one for that purpofe, by 
which means you will always have your brimftone clean 
and well ground. <*>' 

2d 8. To make Wheels and other Works incomlujlille. 

It being neceffary, when your works are new, to 
paint them of fome dark colour ; therefore, if, inflead 
of which, you make ufe of the following compofition, 
it will give them a good colour, and in a great mea- 
fure prevent their taking fire fo foon as if painted. 

Take brick-duft, coal-aihcs, and iron-filings, of each 
an equal quantity, and mix them with a double fize, 
made hot. With this wafh over your works, and when 
dry wafh them over again ; this will preferve the wood 
greatly againft fire. Let tire brick-duft and afhes be 
beat to a fine powder. 

9. To prepare Cafi-iron for Gerhes, white Fountains , and 
Chinefe Fire. 

Caft iron being of fo hard a nature as not to be 
cut by a file, we are obliged to reduce it into grains, 
though fomewhat difficult to perform ; but if we confi- 
der what beautiful fparks this fort of iron yields, no 
pains fhould be fpared to granulate fuch an effential 
material: to do which, get at an iron-foundery fome 
thin pieces of iron, fuch as generally run over the 
mould at the time of calling : then haye a fquare 
block made of caft iron, and an iron fquare hammer 
about four lb. weight; then, having covered the floor 
with cloth or fomething to catch the beatings, lay 
the thin pieces of iron on the block, and beat them 
with the hammer till reduced into a fmall grains; which 
afterwards fearce with a very fine fieve, to feparate the 
fine duft, which is fometimes ufed in fmall cafes of 
brilliant fire, inflead of fteel duft ; and when you have 
got out all the duft, fift what remains with a fieve a 
little larger, and fo on with fieves of different fizes, 

till 
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Ingredients till the iron paffes through about the bignefs of fmall 
and'Com- bird-fhot: your iron thus beat and fifted, put each 
politions. f ort ; nt0 W ooden boxes or oiled paper, to keep it from 
rufling. When you ufe it, obferve the difference of 
its fize, in proportion to the cafes for which the charge 
is intended ; for the coarfe fort is only defigned for 
very large gerbes of 6 or 8 lb. 

io. Charges for Sky-rochets, See. 

Rockets of four ounces. Mealed powder i lb. 4 oz. 
faltpetre 4 oz. and charcoal 2 oz. 

Rockets of eight ounces. I. Mealed powder 1 lb. 
faltpetre 4 oz. brimftone 3 oz. and charcoal 1 4 oz. 
. 11 . Meal-powder if lb. and charcoal 4^ oz. 

Rockett of one pound. Meal-powder 2 lb. faltpetre 
8 oz. brimftone 4 oz. charcoal 2 oz. and fteel-filings 
if oz. 

Sky-rockets in general. I. Saltpetre 4 lb. brimftone 

1 lb. and charcoal 1 4 lb. II. Saltpetre 4 lb. brim¬ 
ftone if lb. charcoal 1 lb. 12 oz. and meal-powder 

2 oz. 

Large, fky-rockets. Salt-petre 4 lb. meal-powder 1 lb. 
andbrimftone 1 lb. 

Rockets of a middling fze. I. Saltpetre 8 lb. ful- 
phur 3 lb. meal-powder 3 lb. II. Saltpetre 3 lb. 
fulphur 2 lb. meal-powder 1 lb. charcoal 1 lb. 

11. For Rocket Stars. 

White Jlars. Meal-powder 4 oz. faltpetre 12 oz. 
fulphur vivum 6 oz. oil of fpike 2 oz. and camphor 
5 oz. 

Blue Stars. Meal-powder 8 oz. faltpetre 4, fulphur 
2, fpirit of wine 2, and oil of fpike 2. 

Coloured or variegated Jlars. Meal-powder 8 drams, 
rochpetre4 oz. fulphur vivum 2, and camphor 2. 

Brilliant Jlars. Saltpetre 3 \ oz. fulphur 14, and 
meal-powder worked up with fpirits of wine only. 

Common Jlars. Saltpetre 1 lb. brimftone 4 oz. an¬ 
timony 4 f, ilinglafs f, camphor j. and fpirit of 
wine 

TailedJlars. Meal powder 3 oz. brimftone 2, falt¬ 
petre 1, and charcoal (coarfely ground) 

Drove Jlars. I. Saltpetre 3 lb. fulphur 1 lb. brafs 
duft 12 oz. antimony 3. II. Saltpetre 1 lb. antimony 
4 oz. and fulphur 8. 

Fixed pointed Jlars. Saltpetre 8f oz. fulphur 2, an¬ 
timony 1 oz. 10 dr. 

Stars of a fine colour. Sulphur 1 oz. meal-powder 

1, faltpetre 1, camphor 4 dr. oil of turpentine 4 dr. 

12. Rains. 

Gold rain for fky rockets. I. Saltpetre 1 lb. meal- 
powder 4 oz. fulphur 4, brafs-duft 1, faw-duft 2J, 
and glafs-duft 6 dr. II. Meal-powder 12 02. falt¬ 
petre 2, charcoal 4. III. Saltpetre 8 oz. brimftone 

2, glafs-duft 1, antimony J, brafs-duft f, and faw-duft 
12 dr. 

Silver rain. I. Saltpetre 4 oz. fulphur, meal-pow¬ 
der, and antimony, of each 2 oz. fal prunella i oz. 

II. Saltpetre \ lb. brimftone 2 oz. and charcoal 4. 

III. Saltpetre 1 lb. brimftone -j lb. antimony 6 oz. 

IV. Saltpetre 4 oz, brimftone 1, powder 2, and fteel- 
duft | oz. 

13. Water Rockets. 

I. Meal-powder 6 lb. faltpetre 4, brimftone 3, char¬ 
coal 5. II. Saltpetre 1 lb. brimftone 44 oz. charcoal 
6. III. Saltpetre 1 lb. brimftone 4 oz. charcoal iz. 
IV. Saltpetre 4 lb. brimftone 14 lb. charcoal 1 lb. 12 
Vol. XV. 


oz. V. Brimftone 2 lb. faltpetre 4 lb. and m:al- Ingredients 
powder 4. VI. Saltpetre 1 lb. meal-powder 4 oz. a "d Com- 
brimftone 8f, charcoal 2. VII. Meal-powder 1 lb. P u lt J oni '. 
faltpetre 3, brimftone 1; fea coal 1 oz. charcoal 84, 
faw-duft fteel-duft -f, and coarfe charcoal ^ cz. 

VIII. Meal-powder i| lb. faltpetre 3, fulphur if, 
charcoal 120Z. faw-duft 2. 

Sinking charge for water-rockets. Meal-powder 8 oz. 
charcoal £ oz. 

14. Of Wheels. 

Wheel cafes from two ounces to four pounds. I. Meal- 
powder 2 lb. faltpetre 4 oz. iron-filings 7. II. Meal- 
powder 2 lb. faltpetre 12 oz. fulphur 4, fteel-duft 3. 

III. Meal powder 4 lb. faltpetre 1 lb. brimftone 8 oz. 
charcoal 4-5-. IV. Meal-powder 8 oz. faltpetre 4, faw- 
duft 1^, fea-coal V. Meal-powder 1 lb. 4 oz. 
brimftone 4 oz. 10 dr. faltpetre 8 oz. glafs-duft z\. 

VI. Meal-powder 12 oz. charcoal I, faw-duft, J VII. 

Saltpetre 1 lb. 9 oz. brimftone 4 oz. charcoal 44. 

VIII. Meal-powder 2 lb. faltpetre 1, brimftone f, and 
fea-coal 2 oz. IX. Saltpetre 2 lb. brimftone 1, meal- 
powder 4, and glafs-duft 4 oz. X. Meal-powder 1 lb. 
faltpetre 2 oz. and fteel-duft jf. XI. Meal-powder 2 
lb. and fteel-duft 2f oz. with 2f of the fine duft of 
beat iron. XII. Saltpetre 2 lb. 13 oz. brimftone 8 
oz. and charcoal. 

Slow fire for wheels. I. Saltpetre 4 oz. brimftone 2, 
and meal-powder if-. II. Saltpetre 4 oz. brimftone 1, 
and antimony 1 oz. 6 dr. III. Saltpetre 4 f oz. brim¬ 
ftone 1 oz, and mealed powder if. 

Dead fire for wheels. I. Saltpetre ifoz. brimftone , 
lapis-calaminaris f, and antimony 2 dr. 

15 Standing or fixed C afes. 

I. Meal-powder 4 lb. faltpetre 2, brimftone and 
charcoal 1. II. Meal-powder 2 lb. faltpetre 1, and 
fteel-duft 8 oz. III. Meal-powder 1 lb. 4 oz. and 
charcoal 4 oz. IV. Meal powder 1 lb. and fteel-duft 
4 oz. V. Meal-powder 2f lb. brimftone 4 oz. and 
fea-coal 6. VI. Meal-powder 3. lb charcoal 5. oz and 
faw-duft if. 

16. Sun Cafes. 

I. Meal-powder 8f lb. faltpetre 1 lb. 2 oz. fteel- 
duft 2 lb. 10 oz. brimftone 4. II. Meal-powder 3 lb. 
faltpetre 6 oz. and fteel-duft 7-f. 

17. A brilliant Fire. 

Meal-powder 11 lb. faltpetre 1, brimftone 40Z. fteel- 
duft if lb. 

18. Gerbes. 

Meal-powder 6 lb. and beat-iron 2 lb. 14 oz. 

1 9. Chinefe Fire. 

Saltpetre 12 oz. meal-powder 2 lb. brimftone 1 lb. 

2 oz. and beat iron 12 oz. 

20. Tourbillons. 

Charge for four-ounce Tourbillons. Meal-powder 2 lb. 

4 oz. and charcoal 44 oz. 

Eight-ounce Tourbillons. Meal-powder 2 lb. and 
charcoal 4 ^ oz. 

Large Tourbillons. Meal-powder 2 lb. faltpetre r, 
brimftone 8 oz. and beat iron 8. 

N. B. Tourbillons may be made very large, and 
of different coloured fires: only you are to obferve, 
that the larger they are, the weaker mull be the 
charge ; and, on the contrary, the fmaller, the ftronger 
their charge. 

4 S 


21. Water 
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Ingredicr.U 21. Water Balloons. 

and Com- j ( Saltpetre 4 lb. brimftone 2, meal-powder 2, an- 
p o tioris. t ; mony ^ oz> f aw -duft 4, and glafs-duft i--. II. Salt¬ 
petre 9 lb. brimftone 3 lb. meal-powder 6 lb. rofin 
12 oz. and antimony 8 oz. 

22. Water Squibs. 

I. Meal-powder 1 lb. and charcoal 1 lb. II. Meal- 
powder 1 lb. and charcaol 9 oz. 

23, Mi fie Ports or Serpents. 

I. Meal-powder 1 lb. and charcoal 1 oz. II. Meal- 
powder 9 oz. charcoal 1 oz. 

24. Portfires. 

For firing rockets, &c. I. Saltpetre 12 oz. brim¬ 
ftone 4 oz. and meal-powder 2 oz. II. Saltpetre 8 oz. 
brimftone 4 oz. and meal-powder 2 oz. III. Salt¬ 
petre 1 lb. 2 oz. meal powder 14. lb. and brimftone 
10 oz. This compofition mull be moifte'ned with one 
gill of lintfeed oil. IV. Meal-powder 6 oz. faltpetre 
2 lb. 2 oz. and brimftone 10. oz. V. Saltpetre 1 lb. 
40Z. meal-powder 4 oz. brimftone 5 oz. faw-duft 8 oz. 
VI. Saltpetre 8 oz. brimftone 2 oz. and meal-powder 
2 oz. 

For illuminations. Saltpetre 1 lb. brimftone 8 oz. 
and meal-powder 6 oz. 

25. Cones or fipiral Wheels. 

Saltpetre i-J- lb. brimftone 6oz. meal-powder 14 oz. 
and glafs-duft 14 oz. 

26. Crowns or Globes. 

Saltpetre 6 oz. brimftone 2 lb. antimony 4 oz. and 
camphor 2 oz. 

27. Air Balloon Fuzes. 

I. Saltpetre 1, 1 b. 10 oz. brimftone 8 oz. and meal- 
powder x lb. 6 oz. II. Saltpetre if lb. brimftone 
8 oz. and meal-powder 1 lb. 8 oz. 

28. Serpents for Pots des Brins. 

Meal-powder 1 lb. 8 oz. faltpetre 12 oz. and char¬ 
coal 2 oz. 

29. Fire pumps . 

I. Saltpetre 5 lb. brimftone 1 lb. meal-powder if lb. 
and glafs-duft 1 lb. II. Saltpetre 5 lb. 8 oz. brim¬ 
ftone 2 lb. meal-powder 1 lb. 8 oz. and glafs-duft 1 lb. 
8 oz- 

30. A flow white Flame. 

I. Saltpetre 2 lb. brimftone 3 lb. antimony 1 lb. II. 
Saltpetre 3f lb. fulphur 2f lb. meal-powder 1 lb. anti¬ 
mony f lb. glafs-duft 4 oz. brafs-duft 1 oz. 

N. B. Thefe compofitions, driven if inch in a 1 oz. 
cafe, will burn one minute, which is much longer time 
than an equal quantity of any compofition yet known 
will laft. 

31. Amber Lights. 

Meal-powder 9 oz. amber 3 oz. This charge may 
be drove in fmall cafes, for illuminations. 

32. Lights of another Kind. 

Saltpetre 3 lb. brimftone 1 lb. meal-powder 1 lb. an¬ 
timony iof oz. All thefe muft be mixed with the oil 
of fpike. 

33. A redfire. 

Meal-powder 3 lb. charcoal 12 oz. and faw-duft 8 oz. 

34 - Al common Fire. 

Saltpetre 3 lb. charcoal 10 oz. and brimftone 2 oz. 

35. To make an artificial Earthquake. 

Mix the following ingredients to a pafte with water, 
and then bury it in the ground, and in a few hours the 


eavth will break and open in feveral places. The com- Ingredients 
pofition : fulphur 4 lb. and fteel-duft 4 lb. an( l 9 om * 

36. Compofitions for Stars of different Colours. p ofitions. 

I. Msal-powder 40Z. faltpetre 2 oz. brimftone 2 oz. 
fteel-duft if oz. and camphor, white amber, antimony, 
and mercury-fublimate, of each f oz. II. Roche- 
petre 10 oz. brimftone, charcoal, antimony, meal- 
powder, and camphor, of each f oz. moiftened with 
oil of turpentine. Thefe compofitions are made into 
ftars, by being worked to a pafte with aqua vitte, in 
which has been diffolved fome gum-tragacanth ; and 
after you have rolled them in powder, make a hole 
through the middle of each, and ftring them on quick- 
match, leaving about 2 inches between each. Ill, Salt¬ 
petre 8 oz. brimftone 2 oz. yellow amber 1 oz. anti¬ 
mony 1 oz. and powder 3 oz, IV. Brimftone 2f oz. 
faltpetre 6 oz. olibanum or frankincenfe in drops 4 
oz. maftick, and mercury-fubliraate, of each 4 oz. 
meal-powder 5 oz. white amber, yellow amber, and 
camphor, of each 1 oz. antimony and orpiment f oz. 
each. V. Saltpetre 1 lb. brimftone f lb. and meal- 
powder 8 oz. moiftened with petrolio-oil. VI. Pow¬ 
der f lb. brimftone and faltpetre, of each 4 oz. VII. 

Saltpetre 4 oz. brimftone 2 oz. and meal-powder 1 oz. 

Stars that carry tails of fparks. I. Brimftone 6 oz. 
antimony crude 2 oz. faltpetre 4 oz. and rofin 4 oz. 

II. Saltpetre, rofin, and charcoal, of each 2 oz. brim¬ 
ftone 1 oz, and pitch 1 oz. 

Thefe compofitions are fometimes melted in an ear¬ 
then pan, and mixed with chopped cotton-match, before 
they are rolled into ftars; but will do as well if wetted, 
and worked up in the ufual manner. 

Stars that yield fome fparks. I. Camphor 2 oz. falt¬ 
petre 1 oz. meal-powder 1 oz. II. Saltpetre 1 oz. 
ditto melted f oz. and camphor 2 oz. When you 
would make ftars of either of thefe compofitions, you 
muft wet them with gum-water, or fpirit of wine, in 
which has been diffolved fome gum-arabic, or gum- 
tragacanth, that the whole may have the confidence of 
a pretty thick liquid ; having thus done, take 1 oz. of 
lint, and ftir it about in the compofition till it becomes 
dry enough to roll into ftars. 

Stars of a yellowifh colour. Take 4 oz. of gum- 
tragacanth or gum-arabic, pounded and fifted through, 
a fine fieve, camphor diffolved in brandy 2 oz. falt¬ 
petre 1 lb. fulphur , lb. coarfe powder of glafs 4 oz. 
white amber oz. orpiment 2 oz. Being well in¬ 
corporated, make them into ftars after the common 
method. 

Stars of another kind. Take 1 lb. of camphor, and 
melt it in a pint of fpirit of wine over a flow fire ; then 
add to it 1 lb. of gum arabic that has been diffolved ; 
with this liquor mix 1 lb. of faltpetre, 6 oz. of 
fulphur, and 5 oz. of meal-powder ; and after you 
have ftirred them well together, roll them into ftars 
proportionable to the rockets for which you intend 
them. 

37. Colours produced by the different Compofitions. 

As variety of fires adds greatly to a colle&ion of 
works, it is neceffary that every artift fliould know the 
different effect of each ingredient. For which reafon, 

%ve fhall here explain the colours they produce of 
themfelves; and likewife how to make them retain the 
fame when mixed with other bodies : as for example, 

fulphur 
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Ingredients fulphur given blue, camphor a white or p.tle colour, 
and Com- f a i t p e tre a clear white-yellow, amber a colour inclining 
jpofitioHs, tQ y e ji ow> fal-ammoniac a green, antimony a reddilh, ro- 
fin a copper colour, and Greek-pitch a kind of bronze, 
or between red and yellow. All thefe ingredients aie 
fuch as lhow themfelves in a flame, viz. 

Whitefiame. Saltpetre, fulphur, meal-powder, and 
camphor ; the lah.petre muft be the chief part. 

Blue Jlame. Meal-powder, faitpetre, and fulphur 
vivum; fulphur muft be the chief: Or meal-powder, 
faitpetre, brimftone, fpirit of wine, and oil of l'pike ; but 
let the powder be the principal part. 

Flame inclining to >\d. Saltpetre, fulphur, antimony, 
and Greek-pitch •, faitpetre the chief. 

By the above method may be made various colours 
of fire, as the pradtitioner pleafes; for, by making a 
few trials, he may caufe any ingredient to be predo¬ 
minant in colour. 

38. Ingredients that Jhoau in Sparks when rammed in 
choaked Cafes . 

The fet colours of fire produced by fparks are di¬ 
vided into 4 forts, viz. the black, white, grey, and 
red. The black charges are compofed of 2 ingredients, 
which are meal-powder and charcoal; the white of 3, 
viz. faitpetre, fulphur, and charcoal; the grey of 4, 
viz. meal-powder, faitpetre, brimftone, and charcoal; 
and the red of 3, viz. meal-powder, charcoal, and faw- 
duft. 

There are, befides thefe four regular or fet charges, 
two others, which are dift’mguifhed by the names of 
compound and brilliant charges; the compound being 
made of many ingredients, fuch as meal-powder, falt- 
petre, brimftone, charcoal, faw-duft, fea-ceal, antimo¬ 
ny, glafs duft, brafs duft, fteel filings, caft iron, tan¬ 
ner’s dull, &c. or any thing that will yield fparks; all 
which muft be managed with diferetion. The brilli¬ 
ant fires are compofed of meal-powder, faitpetre, brim¬ 
ftone, and fteel duft; or with meal-powder and fteel 
filings only. 

39. Cotton Quick-match, 

Is generally made of fuch cotton as is put in can¬ 
dles, of feveral fizes, from 1 to 6 threads thick, ac¬ 
cording to the pipe it is defigned for ; which pipe muft 
be large enough for the match, when made, to be pufti- 
ed in eafily without breaking it. Having doubled the 
cotton into as many threads as you think droper,. coil 
'it very lightly into a flat-bottomed copper or earthen 
'pan ; then put in the faitpetre and the liquor, and 
boil them about 20 minutes ; after which coil it again 
Plate into another pan, as in fig. 4. and pour on it what liquor 
Ccccxxvn. remains ; then put in fome meal-powder, and prefs it 
down with your hands till it is quite wet; afterwards 
place the pan before the wooden frame (fig. 5.) which 
muft be fufpended by a point in the centre of each 
end ; and place yourfelf before the pan, tyingthe upper 
end of the cotton to the end of one of the fides of the 
frame. 

When every thing is ready, you muft have one to 
turn the frame round, while you let the cotton pafs 
through your hands, holding it very lightly, and at 
the fame time keeping your hands full of the wet 
powder; but if the powder ihould be too wet to flick 
to the cotton, put more in the pan, fo as to keep a 
continual fupply till the match is all wound up ; you 
may wind it as clofe on the frame as you pleafe, fo that 
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it do not ftick together; when the fiame is full, Of v'ouWs, 

take it off the points, and fift dry meal-powder on 

both fides the match, till it appear quite dry : in win- 

ter the match will be a fortnight before it is fit for _—9— 

ufe; when it is thoroughly dry, cut it along the out- 

fide of one of the fides of the frame, and tie it up in 

flrins for ufe. 

N. B. The match muft be wound tight on the 
frames. 

The ingredients for the match , are, cotton 1 lb. 12 oz. 
faitpetre 1 lb. fpirits of wine 2 quarts, water 3 quarts, 
ifinglafs 3 gills, and meal-powder 10 lb. To dilTolve 
4 oz. of ifinglafs, take 3 pints of water. 

2d 39. Touch-paper for capping of Serpents, Crackers, 8cc. 

Diffolve, in fpirits of wine or vinegar, a little fait¬ 
petre ; then take fome purple or blue paper, and wet 
it with this liquor, and when dry it will be fit for ufe; 
when you palte this paper on any of your works, take 
care that the pafte does not touch that part which is 
to burn. The method of ufmg this paper is by cut¬ 
ting it into flips, long enough to go once round the 
mouth of a ferpent, cracker, &c. When you pafte on 
thefe flips, leave a little above the mouth of the cafe 
not palled; then prime the cafe with meal-powder, and 
twill the paper to a point. 

Sect. II. Of Moulds, Cajes, Mixture, lnjlruments , &c. 

40. Rocket moulds. 

As the performance of rockets depends much on 
their moulds, it is requiftte to give a definition of them 
and their proportions : They are made and proportion¬ 
ed by the diameters of their orifice, which are divided 
into = parts. Fig. 6. reprefents a mould made by 
its diameter AB : its height from C to D is 6 diame¬ 
ters and 2 thirds ; from D to E is the height of the 
foot, which is 1 diameter and 2 thirds ; F the choak 
or cylinder, whofe height is 1 diameter and 13d; it 
muft be made out of the fame piece as the foot, and 
fit tight in the mould ; G an iron pin that goes through 
the cylinder to keep the foot fall; H the nipple, 
which is y a diameter high, and 2-3ds thick, fand of 
the fame piece of metal as the former I, whofe height 
is 34 diameters, and at the bottom is i-3d of the dia¬ 
meter thick, and,from thence tapering to i-6th of the 
diameter. The bell way to fix the piercer in the cylin¬ 
der is to make that part below the nipple long enough 
to go quite through the foot, and rivet at bottom. 

Fig. 7. is a former or roller for the cafes, whofe length 
from the handle is 74 diameters, and its diameter 
2-3ds of the bore. Fig. 8. the end of the former, 
which is of die fame thicknefs, and 1 diameter and 
2-3ds long ; the fmall part, which fits into the hole in 
the end of the roller when the cafe is pinching, is i-6th 
and 4 of the mould’s diameter thick. Fig. 9. the firll 
drift, which muft be 6 diameters from the handle ; and 
this, as well as all other rammers, muft be a little thin¬ 
ner than the former, to prevent the facking of the pa¬ 
per when you are driving in the charge. In the end 
of this rammer is a hole to fit over the piercer: the 
line K marked on this is 2 diameters and i-3d from 
the handle; fo that, when you are filling the rocket, 
this line appears at top of the cafe : you muft then take 
the zd rammer (fig. xo.) which from the handle is 4 
4 S 2 diameters. 
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diameters, and the hole for the piercer is if diameter 
long. Fig. ii. is the fhort and folid drift which you 
ufe when you have filled the cafe as high as the top of 
the piercer. 

Rammers muft have a collar of brafs at the bottom, 
to keep the wood from fpreading or fplitting, and the 
fame proportion muft be given to all moulds, from 3 oz. 
to 6 lb. We mentioned nothing concerning the handles 
of the rammers ; however, if their diameter be equal 
to the bore of the mould, and 2 diameters long, it will 
be a very good proportion : but the fhorter you can 
ufe them, the better ; for the longer the drift, the lefs 
will be the preffure on the compofition by the blow gi¬ 
ven with the mallet. 


Dhnenfions for Rocket Moulds , if the Rockets are rammed 
folid. 


Weight! 
ot rock¬ 
ets. 

Length of the 
moulds without 
their feet. 

Interior diameter 
of the moulds. 

Height of 
the nipples. 

lb. oz. 

Inches. 

Inches. 

Inches, 

6 0 

34>7 

3 >5 

M 

4 0 

38.6 

2,9 

i »4 

2 0 

J 3’35 

2,1 

1,0 

1 0 

12,25 

L 7 

0,85 

0 8 

10,125 

L 333 » &c. 

0,6 

0 4 

7>75 

1,125 

o ,5 

0 2 

6,2 

0,9 

°>45 

0 1 

4>9 

°>7 

°> 3 S 

0 f 

3.9 

0,55 

0,25 

6 drams 

3>5 

°>5 

0,225 

4 drams 

2,3 

°>3 

e,2 


The diameter of the nipple muft always be equal to 
that of the former. 

The thicknefs of the moulds is omitted, being very 
immaterial, provided they are fubftantial and ftrong. 

Our atfthor advifes thole who make rockets for pri¬ 
vate amufement, not to ram them folid; for it requires 
a very fkilful hand, and an expenfive apparatus for 
boring them, which will be fhown hereafter. Driving 
of rockets folid is the moll expeditious method, but 
not fo certain as ramming them over a piercer. 

41. Moulds for Wheel-cafes or Serpents. 

Fig. 12. reprefents a mould, in which the cafes are 
drove folid ; L the nipple (a), with a point (b) at top, 
which, when the cafe is filling, ftrves to ftop the 
neck, and prevent the compofition from falling out, 
which without this point it would do ; and, in confe- 
quence, the air would get into the vacancy in the 
charge, and at the time of firing caufe the cafe to 
burft. Thefe fort of moulds are made of any length 
or diameter, according as the cafes are required ; but 
the diameter of the rollers muft be equal to half the 
bore, and the rammers made quite folid. 

42. To roll Rocket and other Cafes. 

Sky-rocket cafes are to be made 6t of their exte¬ 
rior diameter long ; and all other cafes that are to be 


filled in moulds muft be as long as the moulds, within Of Moulds, 
half its interior diameter. ^ afes > ,x ' 

Rocket cafes, from the fmalleft to 4 or 6 lb. are ,^’ ts ll & c B * 

generally made of the ftrongeft fort of cartridge pa- __J_ l 

per, and rolled dry; but the large fort are made of 
parted pafte’coard. As it is very difficult to roll the 
ends of the cafes quite even, the beft way will be to 
keep a pattern of the paper for the different forts of 
cafes; which pattern fhould be fomewhat longer than 
the cafe it is defigned for, and on it marked the num¬ 
ber of fheets required, which will prevent any paper 
being cut to wafte. Having cut your papers of a pro¬ 
per fize, and the laft fheet for each cafe with a fiope at 
one end, fo that when the cafes are rolled it may form 
a fpiral line round the outfide, and that this fiope may 
always be the fame, let the pattern be fo cut for a 
guide. Before you begin to roll, fold down one end of 
the firft fheet, fo far that the fold will go 2 or 3 times 
round the former: then, on the double edge, lay the 
former with its handle off the table ; and when you 
have rolled on the paper within 2 or 3 turns, lay 
the next fheet on that part which is loofe, and roll it 
all on. 

Having thus done, you muft have a fmooth board, 
about 20 inches long, and equal in breadth to the 
length of the cafe. In the middle of this board mull 
be a handle placed lengthwife. Under this board lay 
your cafe, and let one end of the board lie on the 
table ; then prefs hard on it, and pufh it forwards, 
which will roll the paper very tight: do this three or four 
times before you roll on any more paper. This muft 
be repeated every other fheet of paper, till the cafe is 
thick enough ; but if the rolling board be drawn back¬ 
wards, it willloofen the paper : you are to obferve, when 
you roll on the laft fheet, that the point of the fiope 
he placed at the fmall end of the roller. Having rolled 
your cafe to fit the mould, pufh in the fmall end of the 
former F, about 1 diameter from the end of the cafe, 
and put in the end-piece within a little diftance of 
the former; then give the pinching cord one turn 
round the cafe, between the former and the end-piece; 
at firft pull eafy, and keep moving the cafe, which 
will make the neck fmooth, and without large wrinkles. 

When the cafes are hard to choak, let each fheet of 
paper (except the firft and laft, in that part where the 
neck is formed) be a little moiftened with water : im¬ 
mediately after you have ftruck the concave ftroke, 
bind the neck of the cafe round with fmall twine, which 
muft not be tied in a knot, but faftened with two or 
three hitches. 

Having thus pinched and tied the cafe fo as not to 
give way, put it into the mould without its foot, and 
with a mallet drive the former hard on the end-piece, 
which will force the neck clofe and fmooth, This done! 
cut the cafe to its proper length, allowing from the 
neck to the edge of the mouth half a diameter, which 
is equal to the height of the nipple ; then take out 
the former, and drive the cafe over the piercer with 
the long rammer, and the vent will be of a proper fize. 
Wheel-cafes muft be drove on a nipple with a point to 

clofe 


(a) The nipple and cylinders to bear the fame proportion as thofe for rockets. 

( b) A round bit of brafs, equal in length to the neck of the cafe, and flat at the top. 
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Of Moulds, clofe the neck, and make the vent of the fixe required ; powder in the chamber of the mortar confequently re- 

Cafcs,Mix- w hich, in moft cafes, is generally of their interior quires the greatell ftrength. When the fhell is thorough- 

men'es 1 ' &c" ^iarneter. As * c * s very often difficult, when the cafes ly dry, burn a round vent at top, with fquare iron, 

J ' are rolled, to draw the roller out, you may make a large enough for the fuze ; this method will do for bal- 

hole through the handle, and put in it a fmall iron pin, loons from 4 inches 2-yths, to 8 inches diameter; but 

by which you may eafily turn the former round and if they are larger, or required to be thrown a great 

pull it out, Fig, 17. fhows the method of pinching height, let the firf fliell be turned of elm, inftead of 

cafes ; P a treddle, which, when preffed hard with the being made of paper. 

foot, will draw the cord tight, and force the neck as For a balloon of 4 inches 2-5ths, let the former be 
clofe as you pleafe ; Q_ji fmall wheel or pully, with a 3 inches i-8th diameter, and 5I inches long. For a 
groove round it for the cord to run in. balloon of y4 inches, the diameter of the former muft be 

Cafes are commonly rolled wet, for wheels and fix- 4 inches, and 8 inches long. For a balloon of 8 inches, 

ed pieces ; and when they are required to contain a let the diameter of the former be 5 inches and i5-i6ths, 

great length of charge, the method of making thofe and xi inches 7-8ths long. For a io-inch balloon, let 

cafes is thus: Your paper muft be cut as ufual, only the former be 7 inches 3-16ths diameter, and 14 - inch- 
the laft llieet muf not be cut with a flope : having es long. The thicknefs of a fliell for a balloon of 4 
your paper ready, paf e each fleet on one fide; then inches 2-5ths, muf be y inch. For a balloon of 5-4 

told down the firft fheet as before directed : but be inches, let the thicknefs of the paper be 5-8ths of an 

careful that the pafe do not touch the upper part of inch. For an 8-inch balloon, 7-8ths of an inch. And 

the fold ; for if the roller be wetted, it will tear the for a xo inch balloon, let the fhell be x inch i-8th 

paper in drawing it out. In palling the laft fleet, ob- thick. 

•ferve not to wet the laf turn or two in that part where Shells that are defigned for flars only, may be made 
it is to be pinched ; for if that pait be damp, the pinch- quite round, and the thinner they are at the opening, 

ing cord will flick to it, and tear the paper ; therefore, the better ; for if they are too flrong, the f ars are 

' when you choak thofe cafes, roll a bit of dry paper apt to break at the burfling of the fliell: when you are 

once round the cafe, before you put on the pinching making the fhell, make ufe of a pair of calibres, or a 

cord ; but this bit. of paper muft be taken off after the round gage, fo that you may not lay the paper thick- 
cafe is choaked. The rolling board, and all other me- er in one place than another ; and alfo to know when 
thods, according to the former diredtiens for the rolling the fliell is of a proper thicknefs. Balloons muft al¬ 
and pinching of cafes, muft be ufed to thefe as well as all ways be made to go eafy into the mortars, 
other cafes. Cafes for illumination Port-fires. Thefe muft be made 

43. To make Tourbillon Cafes. very thin of paper, and rolled on formers, from 2 to 

Thofe fort of cafes are generally made about 8 dia- 5-8ths of an inch diameter, and from 2 to 6 inches 
meters long ; but if very large, 7 will be fufficient : long : they are pinched clofe at one end, and left open 
tourbillons will anfwer very well from 4 oz. to 2 lb. at the other. When you fill them, put in but a little 
but when larger there is no certainty. The cafes are compofition at a time, and ram it in lightly, fo as not 
beft rolled wet with pafte, and the laft fheet muft have to break the cafe : 3 or 4 rounds of paper, with 

a ftraightedge, fo that the cafe may be all of a thick- the laft round pafted, will be ftrong enough for thefe 
nefs : when you have rolled your cafes after the man- cafes. 

ner of v, heel-cafes, pinch them at one end quite clofe ; Cafes and mouldsfor common Port-fires. Common port- 

then with the rammer drive the ends down flat, and fires are intended purpofely to fire the works, their 
afterwards ram in about i-3d of a diameter of dried fire being vei-y flow, and the heat of the flame fo in¬ 
clay. The diameter of the former for thefe cafes muft tenfe, that, if applied to rockets, leaders, &c. It will fire 
be the fame as for fky-rockets. them immediately. Port-fires may be made of any length, 

N. B. Tourbillons are to be rammed in moulds but are feldom made more than 21 inches long : the 
without a nipple, or in a mould without its foot. interior diameter of port-fire moulds fhould be io-i6ths 

44. Balloon Cafes or Paper Shells. of an inch, and the diameter of the former -j an inch. 

Firft, yon muft have an oval former turned of The cafes muft be rolled wet with pafte, and one end 
fmooth wood ; then pafte a quantity of brown or car- pinched, or folded down. The moulds fhould be made 
tridge paper, and let it lie till the pafte has quite of brafs, and to take in two pieces lengthwife ; when 
foaked th'ough ; this done, rub the former with foap the cafe is in the two Tides, they are held together by 
or greafe, to prevent the paper fro31 flicking to it; brafs rings, or hoops, which are made to fit over the 
then lay the paper on in fmall flips, till you have made outfide. The bore of the mould muft not be made 
it 1 3d of tire thicknefs of the fliell intended. Having quite through, fo thatthere will be no occafion for afoot, 
thus done, fet it to dry ; and when dry, cut it round Thofe port-fires, when ufed, are held in copper fockets, 
the middle, and the two halves will eafily come off; but fixed on the end of a long flick; thefe fockets are 
obferve, when you cut, to leave about 1 inch not cut, made like port-crayons, only with a ferew inftead of 
which will make the halves join much better than if a ring. 

quite feparated. 'When you have fome ready to join, 45. Of mixing the Compofithns. 

place the valves ever, together, pafte a flip of paper The performance of the principal part of fire-works 
round the opening to hold, them together, and let that depends much on the compofitions being well mixed ; 
dry ; then lay on paper all over as before, everywhere therefore great care muft be taken in this part of the 
equal, excepting that end whifck goes downwards in work, particularly for the compofition for fky-rockets. 
the mortar which may be a little tkreker than the When you have 4 or 5 pounds of ingredients to mix, 
reft; for that part which receives the blow froxrrthe which is a fufficient quantity at a time (for a larger 

proportion 
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Of Moulds, proportion will not do fo well), firft put the different 
C;Lfes,.Vux ingredients together ; then work them about with your 
r'cn'ts' I"’ hands, till you think they are pretty well incorporated : 

--JL_’ after which put them into a lawn fieve with a receiver 

and top to it; and if, after it is fifted, any remains that 
will not pafs through the fieve, grind it again till fine 
enough ; and if it be twice fifted, it will not be amifs; 
but the compofitions for wheels and common works are 
not fo material, nor need be fo fine. But in all fixed 
works, from which the fire is to play regular, the in¬ 
gredients muff be very fine, and great care taken in 
mixing them well together 5 and obferve, that in all 
compofitions wherein are fteel or iron filings, the hands 
muff not touch ; nor will any works which have iron 
or fteel in their charge keep long in damp weather, un- 
lefs properly prepared, according to the following di- 
re&ions. 

46. To preferve Steel or Iron filings. 

It fometimes may happen, that fire-works may be 
required to be kept a long time, or fent abroad ; nei¬ 
ther of which could be done with brilliant fires, if 
made with filings unprepared ; for this reafon, that the 
faltpetre being of a damp nature, it caufes the iron to 
ruft ; the confequence of which is, that when the 
works are fired, there will appear but very few bril¬ 
liant fparks, but inftead of them a number of red and 
droffy fparks; and befides, the charge will be fo 
much weakened, that if this was to happen to wheels, 
the fire will hardly be ftrong enough to force them 
round. But to prevent fuch accidents, prepare your 
filings thus : Melt in a glazed earthen pan fome brim- 
ftone over a flow fire, and when melted throw in fome 
filings; which keep ftirring about till they are cover¬ 
ed with brimftone : this you muft do while it is on 
the fire ; then take it off, and ftir in very quick till 
cold, when you muft roll it on a board with a wooden 
roller, till you have broke it as fine as corn powder ; 
after which fift from it as much of the brimftone as 
you can. There is another method of preparing fi¬ 
lings, fo as to keep 2 or 3 months in winter ; this may 
be done by rubbing them between the ftrongeft fort of 
brown paper, w'hich before has been moiftened with 
lintfeed oil. 

N. B. If the brimftone fhould take fire, you may 
put it out, by covering the pan clofe at top : it is not 
of much fignification what quantity of brimftone you 
life, fo that there is enough to give each grain of iron 
a coat; but as much as will cover the bottom of a 
pan of about 1 foot diameter, will do for 5 or 6 pound 
of filings, or caft-iron forgerbes. 

47. To drive or ram Sly-rockets, &C. 

Rockets drove over a piercer muft not have fo 

much compofition put in them at a time as when 
drove folid ; for the piercer, taking up great part of 
the bore of the cafe, would caufe the rammer to rife 
too high ; fo that the preffure of it would not be fo 
great on the compofition, nor would it be drove every¬ 
where equal. To prevent this, obferve the follow¬ 
ing rule : That for thofe rockets which are rammed 
over a piercer, let the ladle (c) hold as much compofi¬ 


tion as, when drove, will raife the drift 1 the mteiior Of Mould*, 
diameter of the cafe, and for thofe drove folid to con- Ca f ea > M| x- 
tain as much as will raife it ' the exterior diameter °f g!™* 
the cafe : ladles are generally made to go eafy in the J 1 
cafe, and the length of the fcoop about 1 of its own 
diameter. 

The change of rockets muft always be drove 1 dia¬ 
meter above the piercer, and on it muft be rammed 
i-3d of a diameter of clay ; through the middle of 
which bore a fmall hole to the compofition, that, when 
tfie charge is burnt to the top, it may communicate its 
fire, through the hole, to the ftars in the head. Great 
care muft be taken to ftrike with the mallet, and with 
an equal force, the fame number of ftrokes to each ladle- 
full of charge ; otherwife the rockets will not rife with 
an uniform motion, nor will the compofition burn equal 
and regular : for which reafon they cannot carry a pro¬ 
per tail; for it will break before the rocket has got half 
way up, inftead of reaching from the ground to the top, 
where the rocket breaks and difperfes the ftars, rains, 
or whatever is contained in the head.' When you 
are ramming, keep the drift conllantly turning or 
moving ; and when you ufe the hollow rammers, knock 
out of them the compofition now and then, or the 
piercer will fplit them. To a rocket of 4 oz. give 
to each ladle-full of charge 16 ftrokes; to a rocket of 
1 lb. 28 ; to a 2-pounder, 36 ; to a 4-pounder, 42 ; 
and to a 6-pounder, 56: but rockets of a larger fort 
cannot be drove well by hand, but muft be rammed 
with a machine made in the fame manner as thofe for 
driving piles. 

The method of ramming of wheel-cafes, or any other 
fsrt, in which the charge is drove folid, is much the 
fame as fky-rockets; for the fame proportion may be 
obferved in the ladle, and the fame number of ftiokes 
given, according to their diameters, all cafes being di- 
ftinguilhed by their diameters. In this manner, a cafe, 
whofe bore is equal to a rocket of 4 oz. is called a 
4-oz. cafe, and that which is equal to an 8-oz. rocket 
an 8-oz. cafe, and fo on, according to the different 
rockets. 

Having taught the method of ramming cafes in 
moulds, we fhall here fay fomething concerning thofe 
filled without moulds; which method, for ftrong pafted 
cafes, will do extremely well, and fave the expence of 
making fo many moulds. The reader muft here ob¬ 
ferve, when he fills any fort of cafes, to place the mould 
on a perpendicular block of wood, and not on any place 
that is hollow; for we have found by experience, that 
when cafes were rammed on driving benches, which 
were formerly ufed, the works frequently mifearried, 
on account of the hollow refiftance of the benches, 
which oft jarred and loofened the charge in the cafes ; 
but this accident never happens when the driving blocks 
are ufed (d). 

When cafes are to be filled without moulds, pro¬ 
ceed thus. Have fome nipples made of brafs or iron, 
of feveral forts and fizes, in proportion to the cafes, 
and to ferew or fix in the top of the driving block ; 
when you have fixed in a nipple, make, at about ij. 

inch 


(c) A copper fcoop with a wooden handle. 

(n) A piece of hard wood in the form of an anvil block. 
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Of Moulds, inch from it, a fquarc hole in the block, 6 inches deep 
Caffs,Mix- and j ; nc j 1 diameter; then have a piece of wood, 6 inch- 
men't^Jc”* es ^ on S er t ^ lan the cafe intended to be filled, and 2 inches 
’ fquare ; on one fide of it cut a groove almoft the length 
of the cafe, whofe breadth and depth mull be fufficient 
to cover near t the cafe; then cut the other end to fit 
the hole in the block, but take care to cut it fo that 
the groove may be of a proper diftance from the nipple; 
this half mould being made and fixed tight in the block, 
cut, in another piece of wood nearly of the fame length 
as the cafe, a groove of the fame dimenfions as that in 
the fixed piece; then put the cafe on the nipple, and 
with a cord tie it and the 2 half-moulds together, and 
your cafe will be ready for filling. 

The dimenfions of the above-defcribed half-moulds 
are proportionable for cafes of 8 ounces ; but notice 
muft be taken, that they differ in fize in proportion to 
the cafes. 

Note, The clay, mentioned in this article, muff be 
prepared after this manner: Get fome clay, in which 
there is no ftones nor fand, and bake it in an oven till 
quite dry ; then take it out and beat it to a powder, and 
afterwards fift it through a common hair-fieve, and it 
will be fit for ufe. 

48. Proportion of Mallets. 

The beft wood for mallets is dry beech. If a perfon 
ufes a mallet of a moderate fize, in proportion to the 
rocket, according to his judgment, and if the rocket fuc- 
ceeds, he may depend on the reft, by ufing the fame mal¬ 
let ; yet it will be neceffary that cafes of different forts be 
drove with mallets of different fizes. 

The following proportion of the mallets for rockets 
of any fize, from 1 oz. to 6 lb. may be obferved ; but 
as rockets are feldom made lefs than 1 oz. or larger 
than 6 lb. we fhall leave the management of them to 
the curious; but all cafes under 1 oz. may be rammed 
with an oz. rocket mallet. Your mallets will ftrike 
more folid, by having their handles turned out of the 
fame piece as the head, and made in a cylindrical form. 
'Let their dimenfions be worked uy the diameters of the 
rockets: for example ; let the thicknefs of the head be 
2 diameters, and its length 4, and the length of the 
handle 5 diameters, whofe thicknefs muft be in propor- 
tion to the hand. 

49. Proportion of Sky-rockets, and manner of heading 
them. 

Fig. 13. reprefents a rocket complete without its 
flick, whofe length from the neck is 5 diameters i-6th : 
the cafes fhould always be cut to this length after they 
are filled. M is the bead, which is 2 diameters high, 
and .1 diameter t-6th -J in breadth ; N the cone or cap, 
whofe perpendicular height muft be 1 diameter 1.3d. 
Fig. 14. the collar to which the head is fixed: this is 
turned out <■{ deal or any light wood, and its exterior 
diameter muft be equal to the interior diameter of the 
head ; i-6th will be fufficient for its thicknefs, and 
round the outfide edge muft be a groove ; the interior 
diameter of the collar muft not be quite fo wide as the 
exterior diameter of the rocket; when this is to be 
glued on the rocket, you muft cut two or three rounds of 
paper off the cafe, which will make a (houlder for it to 
reft upon. Fig. 15. a former for the head: two or three 
rounds of paper well pafted will be enough for the 
head, which, when rolled, put the collar on that part 
©f the former marked O, which muft fit the infide of 
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it; then, with the pinching cord pinch the bottom of Of Moulds, 
the head into the groove, and tie it with firnall twine. Cafes, Mu- 
Fig. 16. a former for the cone. To make the caps, ture ’ ,n “ ru * 
cut your paper in round pieces, equal in diameter to 
twice the length of the cone you intend to make ; which 
pieces being cut into halves, will make two caps each, 
without wafting any paper; having formed the cays, 
pafte over each of them a thin whitepaper, which muft 
be a little longer than the cone, fo as to projedt about 
t an inch below the bottom : this projection of paper, 
being notched and pafted, ferves to fallen the cap to 
the head. 

When you load the heads of your rockets, with ftars, 
rains, ferpents, crackers, fcrolls, or any thing elfe, ac¬ 
cording to your fancy, remember always to put 1 ladle- 
full of meal-powder into each head,which will be enough 
to burft the head, and difperfe the ftars, or whatever it 
contains: when the heads are loaded with any fort of 
cafes, let their mouths be placed downwards ; and after 
the heads are filled, pafte on the top of them a piece 
of paper, before you put on the caps. As the fize 
of the ftars often differ, it would be needlefs to give an 
exadt number for each rocket; but this rule may be 
obferved, that the heads may be nearly filled with what¬ 
ever they are loaded. 

5c. Decorations for Sky-rochets . 

Sky-rockets bearing the pre-eminence of all fire¬ 
works, it will not be improper to treat of their various 
kinds of decorations, which are diredted according to 
fancy, Some are headed with ftars of different forts, 
fuch as tailed, brilliant, white, blue, and yellow ftars, 

&c.; fome with gold and filver rain; others with fer¬ 
pents, crackers, firefcrolls, marrons; and fome with 
fmall rockets, and many other devices, as the maker 
pleafes. 


Dimenfions and poife of Rocket-flicks. 


Weight 
of the 
rocket. 

Length of 
the ftick. 

Thicknefs 
at top. 

Breadth 
at top. 

Square at 
bottom. 

Poife from 
the point of 
the cone. 

Li oz. 

F. 

in. 

Inches. 

Inches. 

Inches. 

F. 

in. 

6 0 

14 

0 

l >5 

1,85 

o,75 

4 

J »5 

4 0 

12 

10 

1,25 

1,40 

0,625 

3 

9 , 

2 0 

9 

4 

1,125 

h 

0,525 

2 

9 , 

1 0 

8 

2 

0,725 

0,80 

o,375 

2 

1, 

8 

6 

6 

°»5 

0,70 ! 

0,25 

1 

10,5 

4 

5 

3 

o»375° 

0,55 

o,35 

1 

8,5 

2 

4 

1 

o,3 

o,45 

o,i 5 

1 

3» 

1 

3 

6 

0,25 

o,35 

0,10 

11 

0, 

1 

2 , 

2 

4 

0,125 

0,20 

0,16 

8 

0, 

X 

4 

1 

iot 

0,1 

0,15 

0,5 

5 

o,5 


The laft column on the right, in the above table, 
expreffes the diftance from the top of the cone, where 
the ftick, when tied on, fhould balance the rocket, 
fo as to ftand in an equilibrium on one’s finger or 
the edge of a knife. The beft wood for the flicks is 
dry deal, made thus. When you have cut and planed 
the flicks according to the dimenfions given in the 
table, cut, on one of the flat fides at the top, a groove 
the length of the rocket, and as broad as the ftick will 
allow ; then, on the oppofite fiat fide, cut two notches 
for the cord, which ties on the rocket, to lie in; one 
of thefe notches muft be near the top of the flick, 

and 
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and the other facing the neck of the rockets; the 
diftance between thefe notches may eafily be known, 
for the top of the flick (hould always touch the head 
of the rocket. When your rockets and flicks are 
ready, lay the rockets in the grooves in the flicks, 
and tie them on. Thofe who, merely for curiofity, 
may choofe to make rockets of different fizes, from 
thofe expreffed in the table of dimenfions, may find 
the length of their flicks, by making them for rockets, 
from -j oz. to 1 lb. 60 diameters of the rocket long ; 
and for rockets above 1 lb. 50 or 52 diameters will be 
a good length ; their thicknefs at top may be about 
i a diameter, and their breadth a very little more; 
their fquare at bottom is generally equal to f the thick¬ 
nefs at top. But although the dimenfions of the 
flicks be very nicely obferved, you muft depend only 
on their balance 5 for, without a proper counterpoife, 
your rockets, inftead of mounting perpendicularly, will 
take an oblique direction, and fall to the ground before 
they are burnt out. 

51. Boring Rockets which have hen driven fo'id. 

Fig. 18. reprefents the plan of an apparatus, or 
lathe, for boring of rockets. A the large wheel, 
which turns the fmall one B, that works the rammer 
C : thefe rammers are of different fizes according to 
the rockets; they muft be of the fame diameter as the 
top of the bore intended, and continue that thicknefs 
a little longer than the depth of the bore required, 
and their points muft be like that of an augre : the 
thick end of each rammer muft be made fquare, and 
all of the fame fize, fo as to fit into one focket, where¬ 
in they are fattened by a fcrew D. E the guide 
for the rammer, which is made to move backwards 
and forwards; fo that, after you have marked the 
rammer 34 diameters of the rocket from the point, 
fet the guide, allowing for the thicknefs of the fronts 
of the rocket boxes, and the neck and mouth of the 
rocket; fo that when the front of the large box is 
clofe to the guide, the rammer may not go too far up 
the charge. F, boxes for holding the rockets, which 
are made fo as to fit in one another; their Tides muft 
be equal in thicknefs to the difference of the diame¬ 
ters of the rockets, and their interior diameters equal 
to the exterior diameters of the rockets. To prevent 
the rockets turning round while boring, a piece of 
wood muft be placed againft the end of the box in the in- 
fide, and preffed againft the tail of the rocket; this 
will alfo hinder the rammer from forcing the rocket 
backwards. G, a rocket in the box. H, a box that 
Hides under the rocket-boxes to receive the borings for 
the rockets, which fall through holes made on purpofe 
in the boxes ; thefe holes muft be juft under the mouth 
of the rocket, one in each box, and all to correfpond 
with each other. 

Fig. 19. is a front view of the large rocket-box. 
I, an iron plate, in which are holes of different fizes, 
through which the rammer paffes i this plate is fa¬ 
ttened with a fcrew in the centre, fo that when you 
change the rammer, you turn the plate round, but 
always let the hole you arc going to ufe be at the 
bottom : the fronts of the other boxes muft have holes 
in them to correfpond with thofe in the plate. K, 
the lower part of the large box ; which is made to fit 
the infide of the lathe, that all the boxes may move 
quite Heady. 

4 


Fig. 20. is a perfpeCtive view of the lath?. L, the Of Moulds, 
guide for the rammer, which is fet by the fcrew at Cafes,Mix- 
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bottom. 


Fig. 2r. A view of the front of the guide facing the 
rammer. M, an iron plate, of the fame dimenfions 
as that on the front of the box, and placed in the fame 
direction, and alfo to turn on a fcrew in the centre. 
N, the rocket-box which Aides backwards and for¬ 
wards : when you have fixed a rocket in the box, 
pufh it forwards againft the rammer ; and when you 
think the fcoop of the rammer is full, draw the box 
back, and knock out the compofition: this you muft 
do till the rocket is bored, or it will be in danger 
of taking fire; and if you bore in a hurry, wet the 
end of the rammer now and then with oil to keep it 
cool. 

Having bored a number of rockets, you muft have 
taps of different forts according to the rockets. Thefe 
taps are a little longer than the bore ; but when .'you ufe 
them, mark them 34 diameters from the point, allowing 
for the thicknefs of the rocket’s neck ; then, holding 
the rocket in one hand, you tap it with the other. One 
of thefe taps is reprefented by fig. 22. They are made 
in the fame proportion as the fixed piercers, and are 
hollowed their whole length. 

52. Hand Machine ufed for boring of Rockets infltad of 
a Lathe. 

Thefe fort of machines anfwer very well, though 
notfo expeditious as the lathes. But they are notfo ex- 
penli ve to make, and they may be worked by one man ; 
whereas the lathe will require three. Fig. 23. repre¬ 
fents the machine. O, the rocket boxes, which are 
to be fixed, and not to Aide as thofe in the lathe. PQ^ 
are guides for the rammers, that are made to Aide to¬ 
gether, as the rammer moves forward; the rammers for 
thefe forts ofimachines muft be made of a proper length, 
allowing for the thicknefs of the front of the boxes, and 
the length of the mouth and neck of the cafe ; on the 
fquare end of thefe rammers muft be a round fhoulder 
of iron, to turn againft the outfide of the guide Q^by 
which means the guides are forced forwards. R, the 
flock which turns the rammer, and while turning muft 
be preffed towards the rocket by the body of the man 
who works it 5 all the rammers are to be made to fit 
one flock. 


rnents, &c. 


To make large Gerles. 

Fig. 1. reprefents a wooden former; fig. 2. a gerbe p ]ate 
complete, with its foot or Hand. The cafes forgerbes CCCC xxix, 
are made very ftrong, on account of the ftrength of the 
compofition ; which, when fired, comes out with great 
velocity : therefore, to prevent their burfting, the paper 
fliould be pafted, and the cafes made as thick at the top 
as at the bottom. They fliould alfo have very long 
necks, for this reafon 5 firft, that the particles of iron 
will have more time to be heated, by meeting with 
greater refiftance in getting out, than with a fliort 
neck, which would be burnt too wide before the 
charge be confumed, and fpoil the effect: fecondly, 
that with long necks the ftars will be thrown to a great 
height, and will not fall before they are fpent, or 
fpread too much; but, when made to perfection, will 
rife and fpread in fuch a manner as to form exactly a 
wheat-Aieaf. 

In the ramming of gerbes, there will be no need of 
a mould, the cafes being fufficiently ftrong to fupport 

themfelves. 
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OfMouMs, thcmfelves. But you are to be careful, before you be- 
Cafos.Mu- jo ram, to have a piece of wood made to fit in the 
tare, In- ne( _r . j;, r jf tin's be not done, the compoiltion will 
£ c ’ fall into tlie neck, and leave a vacancy in the cafe, 

•- v —. which will caufe the cafe to burft fo foon as the 

fire arrives at the vacancy. You muft likewife obferve, 
that the firft ladle of charge, or fecond, if you think 
proper, be of fome weak compofition. When the cafe 
in filled, take out the piece of wood, and fill the neck 
v. ich fome flow charge. Gerbes are generally made 
about 6 diameters long, from the bottom to the top 
of the neck ; their bore muft be 1-5U1 narrower at top 
than at bottom. The neck S is i-6th diameter and \ 
long. T, a wooden foot or (land, on which the gerbe 
is fixed. This may be made with a choak or cylinder 
4 or 5 inches long to fit the infide of the cafe, or with 
a hole in it to put in the gerbe; both thefe methods 
will anfwer the fame. Gerbes produce a mod bril¬ 
liant fire, and are very beautiful when a number of 
them are fixed in the front of a building or a collefiion 
of fireworks. 

N. B. Gerbes are made by their diameters, and their 
cafes at bottom £ thick. The method of finding the 
interior diameter of a gerbe is thus: Suppofing you 
would have the exterior diameter of the cafe, when made, 
to be 5 inches, then, by taking 2-4ths for the Tides of 
the cafe, there will remain 2\ inches for the bore, which 
will be a very good fize. Thefe fort of gerbes fhould be 
rammed very hard. 

54. Small Gerbes, or white Fountains, 

May be made of 4 oz. 8 oz. or 1 lb. cafes, pafted and 
made very ftrong, of what length you pleafe : but, 
before you fill them, drive in clay one diameter of their 
orifice high ; and when you have filled a cafe, bore 
a vent through the centre of the clay to the com¬ 
pofition : the common proportion will do for the vent, 
which muft be primed with a flow charge. Thefe 
fort of cafes, without the clay, may be filled with Chi- 
nefe fire. 

55. To make Pajhhoardand Paper Mortars. 

Plate Fig. 3. reprefents a former, and fig. 4. an elm foot, 
ccccxxix. for the mortar. Fig 5. reprefents a mortar complete : 

thefe mortars are beft when made with pafteboard, well 
pafted before you begin; or inftead of pafte, you 
may ufe glue. For a coehorn mortar, which is 4 in¬ 
ches 2-5ths diameter, roll the pafteboard on the former 
1-6th of its diameter thick ; and, when dry, cut one 
end fmooth and even ; then nail and glue it on the up¬ 
per part of the foot: when done, cut off 1 the pafte¬ 
board at top, allowing for the length of the mortar 2 4 
diameters from the mouth of the powder-chamber; 
then bind the mortar round with a ftrong cord wetted 
with glue. U, the bottom part of the foot 1 diame¬ 
ter z-3ds broad, and 1 diameter high; and that-part 
which goes into the mortar is 2-3ds of its diameter 
high. W, is a copper chamber for powder, made in 
a conical form; and is 1.3d of the diameter wide, i| 
of its own diameter long. In the centre of the bot¬ 
tom of this chamber, make a fmall hole a little way 
down the foot; this hole muft be met by another of 
the fame fize, made in the fide of the foot, as is fhown 
in the figure. If thefe holes are made true, and a cop¬ 
per pipe fitted into both, the mortar when loaded will 
prime itfelf; for the powder will naturally fall to the 
bottom of the firft hole; then by putting a bit of 
* Vol. XV. 


E C H N Y. 697 

quick-match in die fide hole, your mortar will be ready Air -1 al¬ 
to be filed. hots, &c. 

Mortars of 54, eight and ten inches diameter, may ^ 

Le n ade of paper or pafteboard, by the above me¬ 
thod, and in the fame proportion ; but if lar-re’', it 
will be lx ft to have them made of brafs. N. B. The 
copper chamber muft have a I'm all rim jound its 
edge with holes in it, for ferews to make it faft in the 
foot. 


Sect. III. To load Air-balloons, with the number of 
Stars , Serpents, Snakes, Rain fa Is, ieje. hi Shells of 
each nature. 


56. Mortars to throw Aigrettes, itfe. 

When you fill your lhells, you muft firft put in the 
ferpents, rains, ftars, &c. or whatever they are com- 
pofed of; then the blowing powder; but the {hells 
muft not be quite filled. All thofe things muft be put 
in at the fuze hole ; but marrons being too large to go 
in at the iuze hole, muft be put in before the infide 
{hell be joined. When the {hells are loaded, glue and 
drive in the fuzes very tight. For a coehorn balloon, 
let the diameter of the fuze hole be -jfths of an inch; 
for a royal balloon, which is near 54 inches diameter, 
make the fuze hole 1 inch ^th diameter; for an 8-inch 
balloon, 1 inch |ths; and for a 10-inch balloon, 1 
inch -g-ths 

Air-balloons are divided into 4 forts ; viz. firft, illu¬ 
minated balloons; fecond, balloons of ferpents; third, 
balloons of reports, marrons, and crackers ; and fourth, 
compound balloons. The number and quantities of each 
article for the different {hells are as follow. 

Coehorn balloon illuminated. oz. 

S}p»wd„{ '4 

Powder for the mortar • ... 2 

Length of the fuze compofition, |ths of an inch ; 

1 oz. drove or rolled ftars, as many as will nearly fill 
the fhell. • 


Coehorn balloon of ferpents. oz 

* 

Powder for the mortar .... 2 -‘ 

Length of the fuze compofitien i|ths of an inch : 
half-ounce cafes drove 3 diameters, and bounced 3 dia¬ 
meters, and half-ounce cafes drove 2 diameters and 
bounced 4, of each an equal quantity, and as many of 
them as will fit in eafily placed head to tail. 

Coehorn balloons of crackers and reports. oz. 
Meall . f . . F 

Corn j P owder { . . ; '4 

Powder for the mortar .... 2 

Length of the fuze compofition |ths of an inch. Re¬ 
ports 4, and crackers of 6 bounces as many as will fill 
the fhell. 


Compound coehorn balloons. oz. dr. 

S}p»wd«,f • • • • 

Powder for the mortar . . 24 

Length of the fuze compofition 4jjths 0 f an ; nc h. 
i ounce cafes drove 34- diameters and bounced 2, 16; 
i ounce cafes drove 4 diameters and not bounced 10 ; 
blue ftrung ftars, 10; rolled ftars, as many as will com¬ 
plete the balloon, 

4 T 


Royal' 
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1 


oz. dr. 
o 
8 
8 


Co e rn}p° wder { 

Powder for firing the mortar 


oz. dr. 

Meal! , f.18 

Corn|P° wder i.012 

Powder for the mortar . . . . 3 o 

Length of the fuze compofition -f£ths of an inch ; 
2 ounce ftrung ftars, 34 ; rolled ftars, as many as the 
ihell will contain, allowing room for the fuze. 

Royal balloons offerpents. 

Meal 7 j f. 

Corn$P° wder i .... 

Powder for the mortar .... 3 

Length of the fuze compofition 1 inch : 1 ounce- 
cafes drove 3-J and 4 diameters, and bounced 2, of each 
an equal quantity, fufficient to load the fhell. 

Royal balloons •with crackers and marrons. oz. dr. 

1 4 

3 0 

Length of the fuze compofition r-Jths of an inch; 
reports 12, and completed with crackers of 8 bounces. 

Compound royal balloons. oz. dr. 

\ l 

Powder for the mortar . . . 3 13 

Length of the fuze compofition 1 inch : f ounce 
cafes drove and bounced 2 diameters, 8 j 2 ounce cafes 
filled -|ths of an inch with ftar compofition, and bounced 
2 diameters, 8; filver rain-falls, 10; 2 ounce tailed 
ftars, 16; rolled brilliant ftars, 30. If this fhould not 
be fufficient to load the (hell, you may complete it with 
gold rain-falls. 

Eight-inch balloons illuminated . oz. dr. 

MeaH , f . 28 

CornjP° wder i . ... 1 4 

Powder for the mortar ... 90 

Length ®f the fuze compofition 1 inch -jth; 2 ounce 
drove ftars, 48; 2 ounce cafes drove with ftar compo¬ 
fition |ths of an inch, and bounced 3 diameters, 12 j 
and the balloon completed with 2 ounce drove brilliant 
ftars. 

Eight-inch balloons of ferpents. oz. dr. 

Meal! , C . 20 

CorniP° wder i . . ..20 

Powder for the mortar . . . 98 

Length of the fuze compofition 1 inch -r^ths : 2 oz. 
cafes drove i£ diameter and bounced 2, and 1 ounce 
cafes drove 2 diameters and bounced 2i, of each an equal 
quantity fufficient for the fhell. 

N. B. The ftar-compofition drove in bounced cafes 
muft be managed thus: Firft, the cafes mull be pinch¬ 
ed clofe at one end, then the corn-powder put in for a 
report, and the cafe pinched again clofe to the powder, 
only leaving a fmall vent for the ftar compofition, which 
is drove at top, to communicate to the powder at the 
bounce-end. 

Compound eight-inch balloons. oz. dr. 

Powder for the mortar . ..94 

Length of the fuze compofition -^th : 4 ounce cafes 
drove with ftar compofition -|ths of an inch, and bound- 
ced 3 diameters, 16; 2 ounce tailed ftars, 16; 2 ounce 
drove brilliant ftars,. \Z' t filver rain-falls, 205 1 ounce 
drove blue ftars, 20 ; and 1 ounce cafes drove and boun¬ 
ced 2 diameters, as many as will fill the fhelL 


Meal] . f 
CornjP° wder { 


Another of eight inches. 


• • a • • 2 

• • • • I 12 

Powder for the mortar .... 9 4 

Length of the fuze compofition 1 inch -jth : crackers 
of 6 reports, 10; gold ra ns, 14; 2 ounce cafes drove 
with ftar compofition -|ths of an inch, and bounced 2 
diameters, 16 ; 2 ounce tailed ftars, 16 ; 2 ounce drove 
bi illiant ftars, 12; filver rains, 10; 1 ounce drove blue 
ftars, 20; and 1 oz. cafes drove with a brilliant charge 
2 diameters and bounced 3, as many as the fhell will 
hold. 

A compound ten-inch balloon. oz. dr. 

3 4 


oz. dr. Air bal- 
£ loons, &c. 


Co?n}p° wder { 


oz. dr. 
3 o 

3 3 

13 o 


Powder for the mortar . . , 128 

Length of the fuze compofition -' r jths of an inch : 

1 ounce cafes drove and bounced 3 diameters, 16. 
Crackers of 8 reports, 1254 ounce cafes drove i inch 
with ftar compofition, and bounced 2 diameters, 14; 

2 ounce cafes drove with brilliant fire 1^ diameter, and 
bounced 2 diameters, 16: 2 ounce drove brilliant ftars, 
30 : 2 ounce drove blue ftars, 3 ; gold rains, 20 ; filver 
rains, 20. After all thefe are put in, fill the remain¬ 
der of the cafe with tailed and rolled ftars. 

Ten-inch balloons of three charges. 

Meal 1 j f .... 
CornjP° wder l .... 

Powder for the mortar 

Length of the fuze compofition 1 inch. The fhell 
muft be loaded with 2 ounce cafes, drove with ftar coni- 
pofition ^th of an inch, and on that 1 diameter of gold 
fire, then bounced 3 diameters; or with 2 ounce cafes 
firft filled 1 diameter with gold fire, then ^th of an inch 
with ftar compofition, and on that ifth diameter of 
brilliant fire. Thefe cafes muft be well fecured at top. 
of the charge, left they fhould take fire at both ends: 
but their necks muft be larger than the common pro¬ 
portion. 

57. To make Balloon Fuzes. 

Fuzes for air-balloons are lbmetimes turned out of 
dry beech, with a cup at top to hold the quick-match, 
as you fee in fig. 5. but if made with palled paper, 
they will do as wellthe diameter of the former for 
fuzes for coehorn balloons mutt be -J an inch; for a 
royal fuze, fths of an inch ; for an 8-inch fuze, ^ths of 
an inch ; and for a 10-inch fuze, |ths 1 f an inch. Ha¬ 
ving rolled your cafes, pinch and tie them aimoft clofe 
at one end ; then drive them down, and let them dry. 
Before you begin to fill them, mark on the outfide of 
the cafe the length of the charge required, allowing for 
the thicknefc of the bottom; and when you have ram¬ 
med in the compofition, take two pieces of quick-matchu 
about 6 inches long, and lay one end of each on the 
charge, and then a little meal powder, which ram down- 
hard ; the loofe ends of the match double up into the 
top of the fuze, and cover it with a paper cap to keep 
it dry. When you put the fhells, in the mortars, un¬ 
cap the fuzes, and pull out the loofe ends ot the match, 
and let them hang on the fides of the balloons. The 
ufe of the match is, to receive the fire from the pow¬ 
der in the chamber of the mortar, in order to light the 
fuze: the (hell being put in the moitar with the fuze 
uppermoft, and exactly in the centre, fprinkle over it a 
little meal-powder, and it will be ready to be fired. 

Fuzes. 
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Fuzes made of wood mull be longer than thofe of pa¬ 
per, and not bored quite through, but left folid about 
i- an inch at bottom ; and when you ufe them, faw 
them off to a proper length, meafuring the charge from 
the cup at top. 

58 Tourbillons. 

Having filled fome cafes within about if diameter, 
drive in a latlleful of clay; then pinch their ends clofc, 
and drive them down with a mallet. When done, find 
the centre of gravity of each cafe ; where you nail and 
tie a ftick, which fhould be f an inch broad at the 
middle, and run a little narrower to the ends: thefe' 
flicks muff have their ends turned upwards, fo that the 
cafes may turn horixontally on their centres: at the 
oppofite fides of the cafes, at each end, bore a hole 
clofe to the clay with a gimblet, the fize of the neck 
of a common cafe of the fame nature ; from thefe holes 
draw a line round the cafe, and at the under part of 
the cafe bore a hole with the fame gimblet, within f 
diameter of each line towards the centre ; then from 
one hole to the other draw a right line. This line di¬ 
vide into three equal parts ; and at X and Y (fig. 6.) 
bore a hole ; then from thefe holes to the other two 
lead a quick-match, over which pafle a thin paper. 
Fig. 7. reprefents a tourbillon as it fhould lie to be fired, 
with, a leader from one fide-hole A to the other B. 
When you fire tourbillons, lay them on a fmooth table, 
•with their flicks downwards, and burn the leader thro’ 
the middle with a port-fire. They fhould fpin three or 
four feconds on the table before they rife, which is about 
the time the compofition will be burning from the fide- 
holes to thofe at bottom. 

To tourbillons may be fixed reports in this manner : 
In the centre of the cafe at top make a fmall hole, and 
in the middle of the report make another; then place 
them together, and tie on the report, and with a Angle 
paper fecure it from fire : this done, your tourbillon is 
completed. By this method you may fix on tourbil¬ 
lons fmall cones of ftars, rains, &c. but be careful not 
to load them too much. One-eighth of an inch will 
be enough for the thicknefs of the flicks, and their 
length equal to that of the cafes. 

59. To make Mortars to throw Aigrettes , and to load and 
fire them. 

Mortars to throw aigrettes are generally made of 
pafteboard, of the fame thicknefs as balloon mortars, 
and 2\ diameters long in the infide from the top to the 
foot: the foot mull be made of elm without a chamber, 
but flat at top, and in the fame proportion as thofe for 
balloon mortars; thefe mortars mull alfo be bound 
round with a cord as beforementioned: fometimes 8 
or 9 of thefe mortars, of about three or four inches di¬ 
ameter, are bound all together, fo as to appear but one : 
but when they are made for this purpofe, the bottom 
of the foot mud be of the fame diameter as the mortars, 
and only \ diameter high. Your mortars being bound 
well together, fix them on a heavy folid block of wood. 
To load thefe mortars, firft put on the infide bottom of 
each a piece of paper, and on it fpread if oz. of meal 
and corn powder mixed ; then tie your ferpents up in 
parcels with quick-match, and put them in the mortar 
with their mouths downwards ; but take care the par¬ 
cels do not fit too tight in the mortars, and that all the 
ferpents have been well primed with powder wetted 
with fpirit of wine. On the top of the ferpents in 


each mortar lay fome paper or tow; then carry a lead¬ 
er from one mortar to the other all round, and then 
ir<.m all the outfide mortars into that in the middle : 
tilde leaders mull bs put between the cafes and the 
fides of the mortar, down to the powder at bottom : in 
the centre of the middle mortar fix a fire-pump, or bril¬ 
liant fountain, which mull- be open at bottom, and long 
enough to projedt out of the mouth of the mortar; 
then palle paper on the tops of all the mortars. 

Mortars thus prepared are called a nejl of ferpents, as 
reprefented by fig. 8. When you would fire thefe mor¬ 
tars, light the fire-pump C, which when confumed will 
communicate to all the mortars at once by means of 
the leaders. For mortars of 6, 8, or 10 inches diame¬ 
ter, the ferpents fhould be made in 1 and 2 ounce cafes 
6 or 7 inches long, and fired by a leader brought out 
of the mouth of the mortar, and turned down the out¬ 
fide, and the end of it covered with paper, to prevent 
the fparks of the other works from fetting it on fire. 
For a fix-inch mortar, let the quantity of powder for 
firing be 2 oz.; for an 8-inch, 2^ oz.; and for a 10- 
inch, 3} oz. Care mull be taken in thefe, as well as 
fmall mortars, not to put the ferpents in too tight, for 
fear of burfting the mortars. Thefe mortars may be 
loaded with liars, crackers, &c. 

If the mortars, when loaded, are fent to any diflance, 
or liable to be much meved, the firing powder fhould 
be fecured from getting amongll the ferpents, which 
would endanger the mortars, as well as hurt their per¬ 
formance. To prevent which, load your mortars thus: 
Firft put in the firing powder, and fpread it equally 
about; then cut a round piece of blue touch-paper, 
equal to the exterior diameter of the mortar, and draw 
on it a circle equal to the interior diameter of the mor¬ 
tar, and notch it all round as far as that circle; then 
palle that part which is notched, and put it down the 
mortar clofe to the powder, and flick the palled edge 
to the mortar: this will keep the powder always fmooth 
at bottom, fo that it may be moved or cairied any¬ 
where without receiving damage. The large Angle 
mortars are called pots des aigrettes. 

60. Making, loading, and firing, of Pots des Brins. 

Thefe are formed of pafteboard, and mall be rolled 
pretty thick. They are ufually made 3 or 4 inches di¬ 
ameter, and 4 diameters long ; and pinched with a neck 
at one end, like common cafes. A number of thefe are 
placed on a plank thus : Having fixed on a plank two 
rows of wooden pegs, cut in the bottom-of the plank 
a groove the whole length under each row of pegs; 
then, through the centre of each peg, bore a hole dowa 
to the groove at bottom, and on every peg fix and glue 
a pot, whofe mouth mull fit tight on the peg: through 
all the holes run a quick-match, one end of which muff 
go into the pot, and the other into the groove, which 
mull have a match laid in it from end to end, and co¬ 
vered with paper, fo that when lighted at one end it may 
difeharge the whole almoll inllantaneoufly: in all the 
pots put about 1 oz. of meal and corn powder; then 
in fome put liars, and others rains, fnakes, ferpents, 
crackers, &c. when they are all loaded, palle paper 
over their mouths. Two or three hundred of thefe 
pots being fired together make a very pretty fhow, by 
affording fo great a variety of fires. Fig. 9. is a range 
of pots des brins, with a leader A, by which they are 


Ai 

1<K. 


699 

r i)J- 
ns. tkc. 


4T2 



00 


P Y R O T 

Air-bal- 61. Pots des Savcjfons, 

l ooiis^ &c. Arc generally fired out of large mortars without 
chambers, the fame as thofe for aigrettes, only fome- 
what ftronger. Sauciffons are made of i and 2 ounce 
cafes, 5 or 6 inches long, and choakedin the fame man¬ 
ner as ferpents. Half the number which the mortar 
contains muft be drove if diameter with compofition, 
and the other half two diameters, fo that when fired 
they may give two volleys of reports. But if the mor¬ 
tars are very ftrong, and will bear a fufficient charge to 
throw the fauciffons very high, you may make three 
volleys of reports, by dividing the number of cafes in¬ 
to three parts, and making a difference in the height 
of the charge. After they are filled, pinch and tie them 
at top of the charge almoft clofe; only leaving a fmall 
vent to communicate the fire to the upper part of the 
cafe, which mull be filled with corn-powder very near 
the top ; then pinch the end quite clofe, and tie it: 
after this is done, bind the cafe very tight with waxed 
packthread, from the choak at top of the compofition 
to the end of the cafe; this will make the cafe very 
ftrong in that part, and caufe the report to be very 
loud. Sauciffons fhould be rolled a little thicker of 
paper than the common proportion. When they are 
to be put in the mortar, they muff be primed in their 
mouths, and fired by a cafe of brilliant fire fixed in their 
centre. 

The charge for thefe mortars fhould be fth or fth 
more than for pots des aigrettes of the fame diameter. 

Sect. IV. Different hinds of Rockets, with their appen¬ 
dages and Combinations. 

62. To fix one Rochet on the top of another. 

When fky-rockets are thus managed, they are call¬ 
ed towering rochets , on account of their mounting fo 
very high. Towering rockets are made after this man¬ 
ner : Fix on a pound-rocket a head without a collar : 
then take a four ounce rocket, which may be headed or 
bounced, and rub the mouth of it with meal-powder 
wetted with fpirit of wine; when done, put it in the 
head of the large rocket with its mouth downwards; 
but before you put it in, flick a bit of quick match in 
the hole of the clay of the pound-rocket, which match 
fhould be long enough to go a little way up the bore 
of the fmall rocket, to fire it when the large is burnt 
out, the 4 ounce rocket being too fmall to fill the head 
nf the other, roll round it as much tow as will make it 
ftnnd upright in the centre of the head : the rocket be¬ 
ing thus fixed, pafle a fingle paper round the opening 
of the top of the head of the large rocket. The large 
rocket mufl have only half a diameter of charge ram¬ 
med above the piercer; for, if filled to the ufual height, 
it would turn before the fmall one takes fire, and en¬ 
tirely deftroy the intended effeft: when one rocket is 
headed with another, there will be no occaficn for any 
blowing powder ; for the force with which it fets off 
will be fufficient to difengage it from the head of the 
firft fired rocket. The fticks for thefe rockets muft 
be a little longer than for thofe headed with liars, 
rains, &c. 

63. Cadncens Rochet r . 

In riling, form two fpiral lines, or double worm, by 
reafon of their being placed obliquely, one oppofite 
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the other ; and their counterpoife in their centre, which Rockets, 
caufes them to rife in a vertical direftion. Rockets for &c ‘ 
this purpofe mull have their ends choaked clofe, with¬ 
out either head or bounce, for a weight at top would 
be a great obllrudlionto their mounting ; though I have 
known them fometimes to be bounced, but then they 
did not rife fo high as thofe that were not; nor do any 
caduceus rockets afeend fo high as fingle, becaufe of 
their ferpentine motion, and likewife the refiftance of 
air, which is much greater than two rockets of the fame 
fize would meet with if fired fingly. 

By 2d fig. 9. you fee the method of fixing thefe rock- 
ets: the fticks for this purpofe mull have all their fides 
alike, which fides fhould be equal to the breadth of a 
Hick proper for a fky-rocketof the fame weight as thofe 
you intend to ufe, and to taper downwards as ufual, 
long enough to balance them, one length of a rocket 
from the crofs Hick; which muft be placed from the 
large ftick 6 diameters of one of the rockets, and its 
length 7 diameters; fo that each rocket, when tied on, 
may form with the large ftick an angle of 60 degrees. 

In tying on the rockets, place their heads on the op¬ 
pofite fides of the crofs ftick, and their ends on the op¬ 
pofite fides of the long ftick; then carry a leader from 
the mouth of one into that of the other. When thefe 
rockets are to be fired, fufpend them between two hooks 
or nails, then burn the leader through the middle, and 
both will take fire at the fame time. Ro.ckets ol 1 lb. 
are a good fize for this ufe. 

64. Honorary Rockets, 

Are the fame as fky-rockets, except that they carry 
no head nor report, but are clofed at top, on which is 
fixed a cone; then on the cafe, clofe to the top of the 
ftick, you tie on a 2 ounce cafe, about 5 cr 6 inches 
long, filled with a ftrong charge, and pinched clofe at 
both ends; then in the reverfe fides, at each end, bore a 
hole in the fame manner as in tourbillons; from each 
hole carry a leader into the top of the rocket. When 
the rocket is fired, and arrived to its proper height, it 
will give fire to the cafe at top; which will caufe both 
rocket and ftick to fpin very faft in their return, and 
reprefent a worm of fire defeending to the ground. 

There is another method of placing the fmall cafe, 
which is by letting the flick rife a little above the top of 
the rocket, and tying the cafe to it, fo as to reft on the 
rocket: thefe rockets have no cones. 

There is alfo a third method by which they are ma¬ 
naged, which is thus; In the top of a rocket fix a piece 
of wood, in which drive a fmall iron fpindle; then make 
a hole in the middle of the fmall cafe, through which 
put the fpindle: then fix on the top of it a nut, to 
keep the cafe from falling off; when this is done, the 
cafe will turn very faft, without the rocket: but this 
method does not anfwer fo well as either of the for¬ 
mer. 

Fig. 10. is the honorary rocket complete. The beft 
fized rockets for this purpofe are thofe of 1 lb. 

65. fo divide the tail of a Shy-rochet fo as to form an Arch 
when afcendtng. 

Having fome rockets made, and headed according to 
fancy, and tied on their fticks; get fome fheet tin, and 
cut it into round pieces about 3 or 4 inches diameter; 
thep on the ftick of each rocket, under the mouth of 
the cafe, fix one of thefe pieces of tin 16 inches from 
the rocket’s neck, and fupport it by a wooden bracket, 

as 



Sea. IV. 

Rockets, as ftrong as poflible: the ufe of this is, that when the 

&c - _ rocket is afcending the fire will play with great force 

v on the tin, which will divide the tail in fucli a manner 
that it will form an arch as it mounts, and will have <i 
very goodeffedl when well managed : if there is a fhort 
piece of port-fire, of a ftrong charge, tied to the end of 
the flick, it will make a great addition j but this rnufl 
be lighted before you fire the rocket. 

66 . To make federal Sky-rockets rife in the fame direc¬ 
tion, and equally dijlant from each other. 

Take fix, or any number of lky-rockets, of what fize 
you pleafe, then cut fome ftrong packthread into pieces 
of 3 or 4 yards long, and tie each end of thefe pieces 
to a rocket in this manner: Having tied one end of 
your packthread round the body of one rocket, and 
the other end to another, take a fecond piece of pack¬ 
thread and make one end of it fuft to one of the rock¬ 
ets already tied, and the other end to a third rocket, 
fo that all the rockets, except the two outfide, will be 
fattened to two pieces of packthread : the length of 
thread from one rocket to the other may be what the 
maker pleafes ; but the rockets muft be all of a fize, 
and their heads filled with the fame weight of liars, 
rains, See. 

Having thus done, fix in the mouth of each rocket 
a leader of the fame length ; and when you are going 
to fire them, hang them almoft clofe ; then tie the ends 
of the leaders together, and prime them : this prime 
being fired, all the rockets will mount at the fame time, 
and divide as far as the firings will allow ; which di- 
vifion they will keep, provided they are all rammed 
alike, and well made. They are called by fome chained 
rockets. 

67. Signal Sky-rockets 

Are made of feveral kinds, according to the diffe¬ 
rent frgnals intended to be given; but in artificial fire¬ 
works, two forts are only ufed, which are one with re¬ 
ports and the other without; but thofe for the ufe of 
the navy and army are headed with ftars, ferpents, 

&c.-Rockets which are to be bounced muft have 

their cafes made i-J or 2 diameters longer than the com¬ 
mon proportion; and after they are filled, drive in a 
double quantity of clay, then bounce and pinch them af¬ 
ter the ufual manner, and fix on each a cap. 

Signal fky-rockets without bounces, are only fky- 
rockets clofed and capped : thefe are very light, there¬ 
fore do not require fuch heavy (licks as thofe with load¬ 
ed heads ; for which reafon you may cut one length of 
the rocket off the flick, or elfe make them thinner. 

Signal rockets with reports are fired in fmall flights ; 
and often both thefe, and thofe without reports, are 
ufed for a fignal to begin firing a colledtion of works. 

68. To fx a Sky-rocket with its Stick on the top of an¬ 
other. 

Rockets thus managed make a pretty appearance, by 
reafon of a frefh tail being feen when the fecond rocket 
takes fire, which w.l] mount to a great height. The 
method cf preparing thefe rockets is thus : Having fill¬ 
ed a two-pounder, which muft be filled only half a dia¬ 
meter above the piercer, and its head not more than 10 
or 12 ftars; the flick of this rocket, muft be made a 
little thicker than common; and when made, cut it in 
half the flat way, and in each half make a groove, fo 
that when the two halves are joined, the hollow made 
by the grooves may be large enough to hold the flick 


/ 

of a half-pound rocket; which rocket make head Rocke: 
as ufua): put the flick of this rocket into the hollqw l 
the large one, fo far that the mouth of the rocket may 
reft on the head of the two-pounder ; from v-hofe l.ead 
carry a leader into the mouth of the fmall rocket; 
which being done, your rockets will be ready ft.r 
firing. 

2d 68. To fx two or more Sky-rockets on one Stick. 

Two, three, or fix fky-rockets, fixed on one flick, 
and fired together, make a grand and beautiful appear¬ 
ance ; for the tails of all will feem but as one of an im- 
menfe fize, and the breaking of fo many heads at once 
will refemble the burfting of an air-balloon. The ma¬ 
nagement of this device requires a fkilful hand ; but 
if the following inftrudtions be well obierved, even by 
thofe who have not made a great progrefs in this art, 
there will be no doubt of the rockets having the defited 
effedt. 

Rockets for this purpofe muft be made with tire 
greateft exadfnefs, all rammed by the fame hand, in the 
fame mould, and out of the fame proportion of compo- 
fition ; and after they are filled and headed, muft all be 
of the fame weight. The flick muft alfo be well made 
(and proportioned) to the following diredfions; firft, 
fuppofing your rockets to be \ pounders, whofe flicks 
are 6 feet 6 inches long, then if 2, 3, or 6 of thefe are 
to be fixed on 1 flick, let the length of it be 9 feet 9 
inches ; then cut the top of it into as many fides as 
there are rockets, and let the length of each fide be 
equal to the length of 1 of the rockers without its head > 
and in each fide cut a groove (as ufual) ; then from 
the grooves plane it round, down to the bottom, 
where its thicknefs muft be equal to half the top of 
the round part. As their thicknefs cannot be exadtly 
afeertained, we fhall give a rule which generally anfwers 
for any number of rockets above two : the rule is this ; 
that the flick at top muft be thick enough, when 
the grooves are cut, for all the rockets to lie, without 
preffing each other, though as near as poflible. 

When only 2 rockets are to be fixed on one flick, let 
the length of the flick be the laft given proportion, 
but (haped after the common method, and the breadtl 
and thicknefs double the ufual dimenfions. The point 
of poife muft be in the ufual place (let the number of 
rockets be what they will) : if flicks made by the above 
diredtions fhould be too heavy, plane them thinner; 
and if too light, make them thicker ; but always make 
them of the fame length. 

When more than two rockets are tied on one flick, 
there will be fome danger of their flying up without 
the flick, unlefs the following precaution is taken ; For 
cafes being placed on all Tides, there can be no notches 
for the cord which ties on the rockets to lie in ; there¬ 
fore, inftead of notches, drive a fmall nail in each fide of 
the flick, between the necks of the cafes: and let the 
cord, which goes round their necks, be brought dole 
under the nails; by this means the rockets will be as 
fecure as when tied on fingly. Your rockets being thus 
fixed, carry a quick-match, without a pipe, from the 
mouth of one rocket to the other; this match being 
lighted will give fire to all at once. 

Though the diredlions already given may be fuffi- 
cient for thefe rockets, we fhall here add an improve¬ 
ment on a very effential part of this device, which is, 
that of .hanging the rockets to be fired; lor before the 

following 
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follow ' .;,i TWttliod was hit upon, many effays proved un- falls for 4 07.. rockets, let the diameter of the former Rockets, 
/eJCcisiui. Inftead, therefore, of the old and common be 2-i6ths of an inch, and the length of the cafe 2 ° ec ’ 
manner of hanging them on nails or hooks, make ufe of inches; for 8 oz. rockets, 4-i6ths and 2 diameters 
this contrivance: Have a ring made of ilrong iron wire, of the rocket long; for 1 lb. rockets, 5-i6ths, and 2 
large enough for the flick to go in as far as the mouths diameters of the rocket long; for 2 lb. rockets, 5-i6ths, 
of the rockets; then let this ring be fupported by a and 3-inches long; for 4 lb. rockets, 6-i6ths, and 4.^ 
fmall iron, at feme diftance from the poll or fland to inches long; and for 6-pounders, 7*i6ths diameter, 
which it is fixed ; then have another ring, fit to receive and 5 inches long. 

and guide the fmall end of the flick. Rockets thus Of double rain-falls there are two forts. For ex- 
ful'pended will have nothing to obftrudl their fire ; but ample, fome appear firft like a ftar, and then as rain; 
when they are hung on nails or hooks, in fuch a man- and fome appear firft as rain, and then like a ftar. 
ner that fome of their mouths are againft or upon a When you would have ftars firft, you muft fill the cafes, 
rail, there can be no certainty of their rifing in averti- within f inch of the top, with rain-compofit'on, and 
cal diredtion. the remainder, with ftar-compofition; but when you 

69. To fire Sky-rockets without Sticks. intend the rain fhould be firft, drive the cafe f an inch 

You muft have a Hand, of a block of wood, a foot with ftar-compofition, and the reft with rain. By this 
diameter, and make the bottom flat, fo that it may method maybe made many changes of fire ; for in large 
Hand Heady: in the centre of the top of this block rockets you may make them firft burn as ftars, then 
draw a circle 2-j- inches diameter, and divide the cir- rain, and again as ftars; or they may firft fhow rain, 
cumference of it into three equal parts ; then take 3 then ftars, and finifti with a report; but when they are 
pieces of thick iron wire, each about three feet long, and thus managed, cut open the firft rammed end, after 
drive them into the block, 1 at each point made on they are filled and bounced, at which place prime them, 
the circle ; when thefe wires are drove in deep enough The ftar-compofition for this purpofe muft be a little 
to hold them fad and upright, fo that the diftance flronger than for r r lied ftars. 

from one to the other is the fame at top as at bottom, the Strung-Jlars. Firft take fome thin paper, and cut 
fland is complete. it into pieces of if- inch fquare, or thereabouts ; then 

The (land being thus made, prepare your rockets on each piece lay as much dry ftar-compofition as you 
thus: Take fome common (ky-rockets, of any fize, think the paper will eafily contain; then twift up the 
and head them as you pleafe ; then get fome balls of paper as tight as you can ; when done, rub fome pafte 
lead, and tie to each a fmall wire 2 or 2 \feet long, and on your hands, and roll the ftars between them ; then 
the other end of each wire to tie to the neck of a rocket, fet them to dry : your ftars being thus made, get fome 
Thefe balls anfwer the purpofe of dicks when made of flax or fine tow, and roll a little of it over each ftar ; 
a proper weight, which is about 2-3ds the weight of then pafte your hands and roll the ftars as before, and 
the rocket; but when they are of a proper fize, they fet them again to dry; when they are quite dry, with 
■will balance the rocket in the fame manner as a (lick, a piercer make a hole through the middle of each, in- 
at the ufual point of poife. To fire thefe, hang them, to which run a cotton quick-match, long-enough to 
one at a time, between the tops of the wires, letting hold 10 or 12 ftars at 3 or 4 inches diftance: but any 
their heads reft on the point of the wires, and the balls number of ftars may be ftrung together by joining the 
hang down between them : if the wires fhould be too match. 

wide for the rockets, prefs them together till they fit; 7 ‘ailed Jlars. Thefe are called tailed Jlars , becaufe 

and if too clofe, force them open ; the wires for this there are a great number of fparks iffuing from them, 
purpofe muft be foftened, fo as not to have any fpring, which reprefent a tail like that of a comet. Of thefe 
or they will not keep their pofition when preifed clofe or there are two forts ; which are rolled, and drove: when 
opened. rolled, they muft be moiftened with a liquor made of 

70. Rain-falls and Stars for Sky-rockets , Double and half a pint of fpirit of wine and half a gill of thin fize. 

Single. of this as much as will wet the compofition enough to 

Gold and filver rain compofitions are drove in cafes make it roll eafy ; when they are rolled, fift meal-pow- 

that are pinched quite clofe at one end; if you roll derover them, and fet them to dry. 
them dry, 4 or 5 rounds of paper will be ftrong When tailed ftars are drove, the compofition muft 
enough; but if they are palled, 3 rounds will do ; and be moiftened with fpirit of wine only, and not made fo 
the thin fort of cartridge-paper is beft lor thofe fmall wet as for rolling: 1 and 2 oz. cafes, rolled dry, are 
cafes, which in rolling you muft not turn down the in- bed for this purpofe ; and when they are filled, unroll 
fide edge as in other cafes, for a double edge would be the cafe within 3 or 4 rounds of the charge, and all 
too thick for fo fmall a bore. The moulds for rain- that you unroll cut off; then pafte down the loofe 
falls fhould be made of brafs, and turned very fmooth edge : 2 or 3 days after the cafes are filled, cut them 
in the infide; or the cafes, which are fo very thin, in pieces 5 or 6-8ths of an inch in length: then melt 
would tear in coming out; for the charge muft be fome wax, and dip one end of each piece into it, fb as 
drove m tight } and the better the cafe fits the mould, to cover the compofition : the other end muft be rubbed 
the more driving it will bear. 1 hefe moulds have no with meal-powder wetted with fpirit of wine, 
nipple, but inftead thereof they are made flat. As it Drove Jlars. Cafes tor drove ftars are rolled with 

would be very tedious and troublefoihe to fhake the pafte, but are made very thin of paper. Before you 
conipofitmn out of fuch fmall ladles as are ufed for begin to fill them, damp the compofition with fpirit 
thefe cafes, it will be neceflary to have a funnel made of wine that has had fome camphor diffolved in it: 
r l" i!' n ’ t0 °™ i C t0 P °^^ le ca( ~ e > by the help you may ram them, indifferently hard, fo that you do 
of which you may fill them very fafl. For Angle rain- not break or feck the cafe; to prevent which, they 

fhould 
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Rockets, fhould fit tight In the mould. ’ They are drove in cafes 

f ic ' of feveral fizes, from 8 drams to 40Z. When they are 

filled in f oz. cafes, cut them in pieces of ^ of an inch 
long; if x oz. cafes, cut them in pieces of 1 inch ; if 
2 oz. cafes, cut them in pieces of inch long; and 
if 4 oz. cafes, cut them in pieces of if inch long ; 
having cut your ftars of a proper fize, prime both ends 
with wet meal-powder. Thefe ftars are feldom put in 
rockets, they being chiefly intended for air-balloons, 
and drove in cafes, to prevent the compofition from 
being broken by the force of tire blowing powder in 
the (hell. 

Rolling Jlars are commonly made about the fize 
of a mufket-ball; though they are rolled of feveral 
fizes, from the bignefs of a piftol-ball to 1 inch dia¬ 
meter ; and fometimes very fmall, but are then called 
/parks. Great care mu ft be taken in making ftars, 
firft, that the feveral ingredients are reduced to a fine 
powder ; fecondly, that the compofition is well work¬ 
ed and mixed. Before you begin to roll, take about 
a pound of compofition, and wet it with the following 
liquid, enough to make it (tick together and roll eafy : 
Spirit of wine 1 quart, in which diffolve f of an ounce 
of iiinglafs. If a great quantity of compofition be 
wetted at once, the fpirit will evaporate, and leave it 
dry, before you can roll it into ftars : having rolled 
up one proportion, fhake the ftars in meal-powder, 
and fet them to dry, which they will do in 3 or 4 
days ; but if you fhould want them for immediate ufe, 
dry them in an earthen pan over a flow heat, or in an 
oven. It is very difficult to make the ftars all of 
an equal fize when the compofition is taken up pro- 
mifcuoufly with the fingers; but by the following 
method they may be made very exadl: When the mix¬ 
ture is nioiftened properly, roll it on a flat fmooth ftone, 
and cut it into fquare pieces, making each fquare large 
enough for the ftars you intend. There is another 
method ufed by fome to make ftars, which is by rol¬ 
ling the compofition in long pieces, and then cutting 
off the ftar, fo that each ftar will be of a cylindrical 
form : but this method is not fo good as the for¬ 
mer ; for, to make the compofition roll this way, it 
muft be made very wet, which makes the ftars heavy, 
as well as weakens them. All ftars muft be kept as 
much from air as poffible, otherwife they will grow 
weak and bad. 

71. Scrolls for Sky-rockets. 

Cafes for fcrolls fhould be made 4 or 5 inches in 
length, and their interior diameter j-8ths of an inch : 
one end of thefe cafes muft be pinched quite clofe, be¬ 
fore you begin to fill; and when filled, clofe the other 
end: then in the oppofite fides make a fmall hole at 
each end, to the compofition, in the fame manner as 
in tourbiflons; and prime them with wet meal-powder. 
You may put in the head of a rocket as many of 
thefe cafes as it will contain: being fired they turn 
very quick in the air, and form a fcroll or fpiialline. 
They are generally filled with a ftrong charge, as that 
of ferpents or brilliant fire. 

72. Swarmers, or fmall Rockets. 

Rockets that go under the denomination of /warm¬ 
ers, are thofe from 2. oz. downwards. Thefe roc¬ 
kets are fired fometimes in flights, and in large water¬ 
works, &c. Swarmers of 1 and 2 oz. are bored, and 
made in the fame manner as large rockets, except that. 
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when headed, their heads muft be put on without a Rockets, 
collar : the number of ftrokes for driving 1 oz. muft be. 

8, and for 2 oz. 12. J 

All rockets under 1 oz. are not bored, but muft be 
filled to the ufual height with compofition, which 
generally confifts of fine meal-powder 4 oz. and char¬ 
coal or fteel-duft 2 drams: the number of ftrokes for 
ramming thefe fmall fvvarmers is not material, provided 
they are rammed true, and moderately hard. The 
necks of unbored rockets muft be in the fame propor¬ 
tion as in common cafes. 

73. Stands for Sky-rockets. 

Care muft be taken, in placing the rockets when 
they are to be fired, to give them a vertical direftiou 
at their firft felting out; which may be managed thus. 

Have two rails of wood, of any length, fupported at 
each end by a perpendicular leg, fo that the rails be 
horizontal, and let the diftance from one to the other 
be almoft equal to the length of the flicks of the roc¬ 
kets intended to be fired ; then in the front of the top 
rail drive fquare hooks at 8 inches diftance, with their 
points turning fidewife, fo that when the rockets are 
hung on them, the points will be .before the flicks 
and keep them from falling or being blown off by the 
wind : in the front of the rail at bottom muft be flaples, 
drove perpendicular under the hooks at top; through 
thefe flaples put the fmall ends of the rocket-flicks. 

Rockets are fired by applying a lighted port fire to their 
mouths. 

N. B. When fky-rockets are made to perfection, and 
fired, they will (land 2 or 3 ieconds on the hook before 
they rife, and then mount up brifkly, with a fteady 
motion, carrying a large tail from the ground all the 
way up, and jult as they turn break and difperfe the 
ftars. 

74- Girandole Chjls for Flights of Rockets. 

Thefe are generally compofed of four fides, of equal 
dimenfions ; but may be made of any diameter, accord¬ 
ing to the number of rockets defigned to be fired ; its- 
height tnuft be in proportion to the rockets, but muft 
always be a little higher than the rockets with their 
(licks. When the fides are joined, fix in the top, as 
far down the chefl as the length of one of the rocket.* 
with its cap on. In this top, make as many fquare 
or round holes te receive the rocket-flicks, as you in¬ 
tend to have rockets; but let the diftance betweea 
them be fufficient for the rockets to ftand without 
touching one another; then from one hole to another 
cut a groove large enough for a quick-match to lie in • 
the top being thus fixed, put in the bottom, at about 
14 foot diftance from the bottom of the chefl; in this 
bottom muft be as many holes as in the top, and all to 
correfpond; but thefe holes need not be fo large as 
thofe in the top. 

To prepare your chefl, you muft lay a quick-match, 
ia all the grooves, from hole to hole; then take forrie 
fky-rockets, and rub them in the mouth with wet meal- 
powder, and put a bit of match up the cavity of each ; 
which match muft be long enough to hang a little be¬ 
low the mouth of the rocket. Your rockets and cheft. 
being prepared according to the above directions, put 
the llieks of the rockets through the holes in the top- 
and bottom of the cheft, fo that their mouths may reft 
on the q iick-match in the grooves: by which all the: 
rockets will be fired at once; for by giving fire to any? 

partt 
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Rockets, 

&r. 


part of the match, it will communicate to all the roc- you mud cut the paper longer, cr join them after they Rockets, 

kets in an inflant. As it would be rather troublefome are made ; but if they are made very long before they &c - 

to dirett the fticks from the top to the proper holes in are pinched, you mud have a piece of wood with a 

the bottom, it will be neceflary to have a fmall door groove in it, deep enough to let in half the cracker; 

in one of the iides, which, when opened, you may fee this will hold it draight while it is pinching. Fig. 12. 

how to place the dicks. Flights of rockets being fel- reprefents a cracker complete. 

dom fet off at the beginning of any fire-works, they 78. Seng's Reports. 

are in danger of being fired by the fparks from wheels, Cafes for reports are generally rolled on one and two 

&c. therefore, to preferve them, a cover Ihould be oz. formers, and feldom made iarger but on particular 

made to fit on the ched, and the door in the fide kept occafions ; they are made from two to four inches long, 

Ihut. and very thick of paper. Having rolled a cafe, pinch 

75. Serpents or Snakes for Pols of Aigrettes, fmall Mor- one end quite clofe, and drive it down: then fill the 
tars, SLy-rockels, ( jfc. cafe with corn-powder, only leaving room to pinch it 

Serpents for this ufe are made from 2\ inches to at top; but before you pinch it, put in a piece of pa- 
7 inches long, and their formers from 3-t6ths to 5-8ths per at top of the powder. Reports are fired by a vent, 
of an inch diameter; but the diameter of the cafes bored in the middle, or at one end, juft as required, 
mult always be equal to 2 diameters of the former. 79. Marrons. 

They are rolled and choaked like other cafes, and fill- Formers for marrons are from \ of an inch to i£ 

ed with compofition from 5-8ths of an inch to 1 - 5 - inch diameter. Cut the paper for the cafes twice the diame- 
high, according to the fize of the mortars or rockets ter of the former broad, and long enough to go three 
they are defigned for; and the remainder of the cafes times round: when you have rolled a cafe, pade down 
bounced with corn-powder, and afterwards their ends the edge and tie one end clofe; then with the former 
pinched and tied clofe : before they are ufed, their drive it down to take away the wrinkles, and make it 
mouths mud be primed with wet meal-powder. fiat at bottom ; then fill the cafe with corn-powder one 

76. Leaders , or Pipes of Communication. diameter and -J; high, and fold down the red of the cafe 

The bed paper for leaders is elephant; which you tight on the powder. The marron being thus made, 
cut into long flips 2 or 3 inches broad, fo that they wax fome drong pack-thread, with fhoemakers wax; 
may go 3 or 4 times round the former, but not more : this thread wind up in a ball, then unwind two or three 
when they are very thick, they are too drong for the yards of it, and that part which is near the ball make 
paper which fadens them to the works, and will fome- fad to a hook; then take a marron, and dand as far 
times fly off without leading the fire. The formers for from the hook as the pack-thread will reach, and wind 
thefe leaders are made from 2 to 6-i6ths of an inch it lengthwife round the marron as clofe as you can, till 
diameter ; but 4-i6ths is the fize generally made ufe of. it will hold no more that way; then turn it, and wind 
The formers are made of fmooth brafs wire : when you the packthread on the fhort way, then lengthwife 
ufe them, rub them over with greafe, or keep them wet again, and fo on till the paper is all covered ; then make 
with pade, to prevent their dicking to the paper, fad the end of the packthread, and beat down both 
which mud be paded all over. In rolling of pipes, ends of the marron to bring it in fhape. The method 
make ufe of a rolling-board, but ufe it lightly : having of firing marrons is by making a hole at one end with 
rolled a pipe, draw out the lormer with one hand, an awl, and putting in a piece of quick match; then 
holding the pipe as light as poffible with the other; take a piece of drong paper, in which wrap up the 
for if it prefs againd the former, it will llick and tear marron with two leaders, which mud be put down to 
the paper. the vent, and the paper tied tight round them with 

N. B. Make your leaders of different lengths, or in fmall twine : thefe leaders are bent on each fide, and 
clothing of works you will cut a great many to wade, their loofe ends tied to other marrons, and are nailed in 
Leaders for marron batteries mud be made of drong the middle to the rail of the dand, as in fig. 13. The 
cartridge paper. ufe of winding the packthread in a ball is, that you may 

77. Crackers. let it out as you want it, according to the quantity the 

Cut fome cartridge paper into pieces 3-! inches broad, marron may require ; and that it may not be tied in 
and one foot long ; one edge of each fold down length- knots, which would fpoil the marron. 
wife about -f of an inch broad ; then fold the double 80. Marron Batteries , 

edge down of an inch, and turn the fingle edge back If well managed, will keep time to a march, or a 
half over the double fold; then open it, and lay all flow piece of mufic. Marron batteries are made of fe 7 
along die channel, which is formed by the folding of veral hands, with a number of crofs rails for the mar, 
die paper,^ fome meal-powder ; then fold it over and rons ; which are regulated by leaders, by cutting them 
over till ail the paper is doubled up, rubbing it down of different lengths, and nailing them tight, or loofe, 
every turn ; this done, bend it backwards and forwards, according to the time of the mufic. In marron batte- 
2j inches, or tnereabouts, at a time, as oft as the pa- riesyou mud ufe the large and fmall marrons, and the 
per will allow; then hold all thefe folds flat and clofe, nails for the pipes mull have flat heads, 
and with a fmall pinching cord give one turn round the 81. Line Rockets. 

middle of the cracker, and pinch it clofe; then bind it Are made and drove as the Iky-rockets, but have 
with a packthread as tight as you can ; then, in the no heads, and the cafes mull be cut clofe to the clay: 
piace where it was pinched, prime one end of it, and they are fometimes made with fix or feven changes, but 
cap it with touch-paper. When thefe crackers are in general not more than four or five. The method of 
fired, they will give a report at every turn of the pa- managing thofe rockets is thus: Firft, have a piece of, 
per: if you would have a great number of bounces, light wood, the length of one of the rockets, turned 
4 round 
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Rockets, round about 2 '- inches diameter, with a hole through 
the middle lengthwife, large enough for the line to go 

f ^ eafily through : if you delign four changes, have four 
grooves cut in the fwivel, one oppofite the other, to 
lay the rockets in. 

The mouths of the rockets being rubbed with wet 
meal-powder, lay them in the grooves head to tail, 
and tie them fait; from the tail of the firft rocket carry 
a leader to the mouth of the fecond, and from the fe- 
cond to the third, and fo on to as many as there are 
on the fwivel, making every leader very lecure ; but in 
fixing thefe pipes, t ike care that the quick-match does 
not enter the bores of the rockets: the rockets being 
fixed on the fwivel and ready to be fired, have a line 
ico yards long, ftretched and fixed up tight, at any 
height from the ground ; but be fure to place it hori¬ 
zontally : this length of line will do for-lib. rockets ; but 
if larger, the line mud be longer. Before you put up 
the line, put one end of it through the fwivel; and when 
you fire the line rocket, let the mouth of that rocket 
which you fire firft face that end of the line where you 
ftand; then the firft rocket will carry the reft to the 
other end of the line, and the fecond will bring them 
back ; and fo they will run out and in accotdmg to the 
number of rockets: at each end of the line there mutt 
be a piece of flat wood for the rocket to ftrike again!!, 
or its force will cut the line. Let the line be well foap- 
ed, and the hole in the fwivel very fmooth. 

82. Different Decorations for Line Rochets. 

To line rockets may be fixed great variety of figures, 
fuch as flying dragons, Mercuries, {hips, &c. Or they 
may be made to run on the line like a wheel; which is 
done in this manner. Have a flat fwivel made very exa 5 t, 
and on it tie two r< ckets obliquely, one on each fide, 
which will make it turn round all the way it goes, and 
form a circle of fire; the charge for thefe rockets 
fhould be a little weaker than common. If you would 
fhow two dragons fighting, get two fwivels made 
fquare, and on each tie three rockets together on the 
under fide ; then have two flying dragons made of tin, 
and fix one of them on the top of each fwivel, fo as to 
ftand upright; in the mouth of each dragon put a fmall 
cafe ot common fire, and another at the end of the 
tail; you may put two or three port-fires, of a ftrong 
charge, on one fide of their bodies, to {how them. This 
done, put them on the line, one at each end ; but let 
there be a fwivel in the middle of the line to keep the 
dragons from ftriking together : before you fire the 
rockets, light the cafes on the dragons ; and if care be 
taken in firing both at the fame time, they will meet 
in the middle of the line, and feem to fight. Then 
they will run back and return with great violence; 
which will have a very pleafing effeft. The line for 
thefe rockets muft be very long, or they will ftrike too 
hard together. 

82. Clnnefe Flyers. 

Cafes for flyers may be made of different fizes, from 
one to eight ounces : they muft be made thick of pa¬ 
per, and eight interior diameters long; they are rolled 
in the fame manner as tourbillons, with a ftraight part¬ 
ed edge, and pinched clofe at one end. The method 
Of filling them is, the cafe being put in a mould, whofe 
cylinder, . r foot, muft be flat at top without a nipple, 
^11 it within ‘ a diameter of the middle; then ram in 
v a diameter of. clay, on that as much competition as 
Vol. XV. 
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before, on which drive 4 a diameter of clay; then pinch Rockets, 
the cafe dole, and drive it down flat; after this is done, &c> ; 

bore a hole exaftly through the centre of the clay in v ‘ 
the middle; then in the oppofite fides, at both ends, 
make a vent; and in that fide you intend to fire firft 
make a fmall hole to the compofition near the clay in 
the middle, from which carry a quick match, covered 
with a Angle paper, to the vent at the other end ; then, 
when the charge is burnt on one fide, it will, by means 
oi the quick-match, communicate to the charge on the 
other (which may be of a different fort). The flyers 
being Ulus made, put an iron pin, that muft be fixed 
in the work on which they are to be fired, and on 
which they are to run, through the hole in the middle; 
on the end of this pin muft be a nut to keep the flyer 
from running off. If you would have them turn back 
a^ain after they are burnt, make both the vents at the 
ends on the fame fide, which will alter its courfe the 
contrary way. 

84. ‘Table Rochets, 

Are defigned merely to fhow the truth of driving, 
and the judgment of a fire-worker, they having no other 
effeft, when fired, than fpinning round in the fame place 
where they begin, till they are burnt out, and fliowing 
nothing more than an horizontal circle of fire. 

The method of making thefe rockets is—Have a 
cone turned out of hard wood 24 inches diameter, and 
as much high; round the bafe of it draw a line ; on 
this line fix four fpokes, two inches long each, fo as 
to ftand one oppofite the other; then fill four nine-inch 
one lb. cafes with any ftrong comp vfition, within two 
inches of the top : thefe cafes are made like tourbillons, 
and muft be rammed with the greateft exaftnefs. 

Your rockets being filled, fix' their open ends on the 
fhort fpoke ; then in the fide of each cafe bore a hole 
near the clay; all thefe holes, or vents, muft be fo made 
that the fire df each cafe may aft the fame way ; from 
thefe vents carry leaders to the top of the cone, and 
tie them together. When you would fire the rockets, 
fet them on a fmooth table, and light the leaders in the 
middle, and all the cafes will fire together (fee fig. 14.) Hate 
and fpin on the point of the cone. ccccxxix. 

Thefe rockets may be made to rife like tourbillons, 
by making the cafes fhorter, and boring four holes in 
the under fide of each at equal diftances: this being 
done, they are called double tourbillons. ’ 

Note, All the vents in the under fide of the cafes muft 
be lighted at once ; and the (harp point of the cone cut 
off, at which place make it fpherical. 

Sect, V. Of Wheels and other Worhs. 

85. Single Vertical Wheels. 

There are different forts of vertical wheels ; fome 
having their fells of a circular form, others of an hexa¬ 
gon, oftagon, or decagon form, or any number of fides, 
according to the length of the cafes you defign for the 
wheel: your fpokes being fixed in the nave, nail flips 
of tin, with their edges turned up, fo as to form grooves 
■for the cafes to lie in, from the end of one {poke to 
another; then tie your cafes in the grooves head to tail, 
in the fame manner as thofe on the horizontal water¬ 
wheel, fo that the cafes fuccefiively taking fire from one 
another, will keep the wheel in an equal rotation. Two 
of thefe wheels are .very oft fired together, one on each 
4 U fide 
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Of Wheels, fide of a building ; and both lighted at the fame time, 

&c ~ and all the cafes filled alike, to make them keep time 
together; which they will do if made by the following 
direffions. In all the cafes of both wheels, except the 
firft, on each wheel drive two or three ladles full of flow 
fire, in any part of the cafes ; but be careful to ram the 
fame quantity in each cafe, and in the end of one of 
the cafes, on each wheel, you may ram one ladlefull 
of dead-fire compofition, which mull be very lightly 
drove ; you may alfo make many changes of fire by this 
method. 

Let the hole in the nave of the wheel be lined with 
brais, and made to turn on a fmooth iron fpindle. On 
the end of this fpindle let there be a nut, to fcrew off 
and on ; when you have put the wheel on the fpindle, 
lcrew on the nut, which will keep the wheel from fly¬ 
ing off. Let the mouth of the firft cafe be a little rai- 
fed. See fig. 15. Vertical wheels are made from 10 
inches to 3 feet diameter, and the fize of the cafes muft 
differ accordingly ; 4-oz. cafes will do for wheels of 14 
or 16 inches diameter, which is the proportion gene¬ 
rally ufed. The beft wood for wheels of all forts is a 
light and dry beech. 

86 . Horizontal Wheels , 

Are beft when their fells are made circular ; in the 
middle of the top of the nave muft be a pintle, turned 
out of the fame piece as the nave, two inches long, and 
equal in diameter to the bore of one of the cafes of the 
wheel: there muft be a hole bored up the centre of the 
nave, within half an inch of the top of the pintle. The 
wheel being made, nail at the end of each fpoke (of 
which there fhouldbe fix or eight) apiece of wood, with 
a groove cut in it to receive the cafe. Fix thefe pieces 
in fuch a manner that half the cafes may incline up¬ 
wards and half downwards, and that, when they are 
tied on, their heads and tails may come very near to¬ 
gether ; from the tail of one cafe to the mouth of the 
other carry a leader, which fecure with parted paper. 
Befides thefe pipes, it will be neceffary to put a little 
meal-powder inrtde the parted paper, to blow off the 
pipe, that there may be no obftru&ion to the fire from 
the cafes. By means of thefe pipes the cafe will fuc- 
cefllvely take fire, burning one upwards and the other 
downwards. On the pintle fix a cafe of the fame fort 
as thofe on the wheel; this cafe muft be fired by a lead¬ 
er from the mouth of the laft cafe on tire wheel, which 
cafe muft play downwards : inftead of a common cafe 
in the middle, you may put a cafe of Chinefe fire, long 
enough to burn as long as two or three of the cafes on 
the wheel. 

Horizontal wheels are oft fired two at a time, and 
made to keep time like vertical wheels, only they are 
made without any flow or dead fire; 1.0 or 12 inches 
will be enough for the diameter of wheels with fix 
fpokes. Fig. 16. reprefents a wheel on fire, with the 
firft cafe burning. 

87. Spiral Wheels ,. 

Are only double horizontal wheels, and made thus: 
The nave muft be about 6 inches long, and fomewhat 
thicker than the fingle fort; inftead of the pintle at top, 
make a hole for the cafe to be fixed in, and' two fets of 
fpokes, one fet near the top of the nave, and the other 
near the bottom. At the end of each fpoke cut a 
groove wherein you tie the cafes, there being no fell; 
the fpokes Ihould not be more than 3^ inches long from 
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the nave, fo that the wheel may not be more than 8 or Of Wheel?, 
9 inches diameter ; the cafes are placed in fuch a man- &c * 
ner, that thofe at top play down, and thofe at bottom 
play up, but let the third or fourth cafe play horizon¬ 
tally. The cafe in the middle may begin with any of 
the others you pleafe : 6 fpokes will be enough for each 
fet, fo that the wheel may confift of 12 cafes, befides 
that on the top : the cafes 6 inches each. 

88. Plural Wheels , 

Are made to turn horizontally, and to confift of three, 
fets of fpokes, placed 6 at top, 6 at bottom, and 4 in 
the middle, which muft be a little lhirter than the reft r 
let the diameter of the wheel be 10 inches ; the cafes 
muft be tied on the ends of the fpokes in grooves cut 
on puipofe, or in pieces of wood nailed on the ends of 
the fpokes, with grooves cut in them as ufual: in cloth* 
ing thefe wheels, make the upper fet of cafes play ob¬ 
liquely downwards, the bottom let obliquely upwards,, 
and the middle fet horizontally. In placing the leaders,, 
you muft order it fo that the cafes may burn thus, viz. 
firft up, then down, then horizontal, and fo on with the 
reft. But another change may be made, by driving in 
the end of the 8th cafe two or three ladlefuls of flow 
fire, to burn till the wheel has flopped its courfe ; then 
let the other cafes be fixed the contrary way, which will 
make the wheel run back again : for the cafe at top 
you may put a fmall gerbe -, and let the cafes on the 
fpokes be fhort, and filled with a ftrong brilliant charge. 

89, Illuminated Spiral Wheel 

Firft have a circular horizontal wheel made two feet 
diameter, with a hole quite through the nave ; then take 
three thin pieces of deal, three feet long each, and fof’ 
an inch broad each : one end oi each of thefe pieces nail 
to the fell of the wheel, at an equal diftance from one. 
another, and the other end nail to a block with a hole 
in its bottom, which muft be perpendicular with that 
in the block of the wheel, but not fo large. The wheel, 
being thus made, have a hoop planed down very thin 
and flat; then nail one end of it to the fell of the wheel,,, 
and wind it round the three flicks in a fpiral line from 
the wheel to the block at top : on the top of this block, 
fix a cafe of Chinefe fire; on the wheel you may place 
any number of cafes, which muft incline downwards, 
and burn two at a time. If the wheel fhould confift of 
10 cafes, you may let the illuminations and' Chinefe 
fire begin with the fecond cafes. The fpindle for this 
wheel muft be a little longer than the cone, and made 
very fmooth at top, on which the upper block is to turn, 
and the whole weight of the wheel to reft. See fig. 17. 

90. Double Spiral Wheel. 

For this wheel the block, or nave, muft be as long 
as the height of the worms, or fpiral lines, but muft be 
made very thin, arid as light as poflible. In this block 
muft be fixed feveral fpokes which muft. diminiih in 
length, from the wheel to the top, fo as not to exceed 
the lurface of a cone of the fame height. To the ends 
of thefe fpokes nail the worms, which muft crofs. each; 
other feveral times:, thefe worms clothe with illumina* 
tions, the fame as thofe on the fingle wheels; but the 
horizontal wheel you may clothe as you like. At top. 
of the worm place a cafe of fpur-fire, or an amber light. 

See fig. 18. This figure is Ihown without leaders, to 
prevent aconfufion of lines. 

91. Balloon Wheels, 

Are made, to turn horizontally: they muft be made 

2 feet 
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Of Wheels, 2 feet diameter, without any fpokes; and very ftrong, 
& c - with any number of hides. On the top of a wheel range 

v and fix in pots, 3 inches diameter and 7 inches high 
each, as many of thefe as there are cafes on the wheel: 
near the bottom of each pot make a fmall vent; into 
each of thefe vents carry a leader from the tail of each 
cafe; fome of the pots load with ftars, and l'ome with 
ferpents, crackers, &c. As the wheels turn, the pots 
will fucceffively be fired, and throw into the air a great 
variety of fires. 

92. Fruilont JVLie's. 

Firfl have a nave made 9 inches long and 3 in diame¬ 
ter: near the bottom of this nave fix 8 fpokes, with a 
hole in the end of each, large enough to receive a 2 or 
4 ounce cafe: each of thelc fpokes may be 14 inches 
long from the block. Near the top oi this block fix 8 
mere of the fame fpokes, exaftly over the others, but 
notfo long by 2 inches. As this wheel is to mn hori¬ 
zontally, all the cafes in the fpokes muff play obliquely 
upwards, and all thofe in the fpokes at bottom ob¬ 
liquely downwards. This being done, haw a fmall ho¬ 
rizontal wheel made with 8 fpokes, each 5 inches long 
from the block: on the top of this wheel place a cafe 
of brilliant fire: all the cafes on this wheel muff play in 
,an oblique direction downwards, and burn 2 at a time, 
and thofe on the large wheel 4 at a time ; that is, 2 of 
thofe in the top fet of fpokes, and 2 of thofe in the 
bottom fet of fpokes. 

The 4 firft cafes on the large wheel, and the 2 firfl; 
on the fmall, mu ft be fired at the fame time, and the 
brilliant fire at top at the beginning of the laft cafes. 
The cafes of the wheels may be filled with a grey 
charge. When thefe wheels are completed, you mult 
have a ftrong iron fpindle, made 4 feet 6 inches long, 
and fixed perpendicularly on the lop of a ftand : on this 
put the large wheel, whofe nave muft have a hole quite 
through from the bottom to the top. This hole muft 
be large enough to turn eafy round the bottom of the 
ipindle, at which place there muft be a fhoulder, to keep 
the wheel from touching the ftand: at the top of the 
fpindle put die fmall wheel, and join it to a large one 
with a leader, in order that they may be fired both to¬ 
gether. 

93. Cafcades of Firs, 

Are made of any fize; but one made according to 
ecccxxx dimenfions °f that fhown in fig. 1. will be large 

enough for 8-oz. cales. Let the diftance from A to B 
be 3 feet; f om B to C 2 feet 6 inches ; and from C to D 
2 feet; and let the crofs piece at A be 4 feet long: 
then from each end of this piece draw a line to D ; 
then make the other crofs pieces fo long as to come 
witlrn thofe lines. The top piece D may be of any 
length, fo as to hold the cafes, at a-little diftance from 
each other ; all the crofs pieces are fixed horizontally, 
and fupported by brackets ; the bottom crofs piece 
fhould be about 1 foot 6 inches broad in the middle, 
the fecond 1 foot, the third 9 inches, and the top piece 
4 inches: the cafes may be made of any length, but 
muft be filled with a brilliant charge. On the edges of 
the crofs pieces muft be nailed bits of wood, with a 
groove cut in each piece, large enough for a cafe to lie 
in. Thefe bits of wood are fixed fo as to .incline 
downward-, and that the fire from one tier of cafes may 
play over the other. All the cafes being tied faft on, 
carry leaders from one to the other ; and let there be a 
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p'pcliung from the mouth of one of the cafes, covered 9 f11Lt! 
at the end with a fingle paper, which you burn to fire &c> _ 

the cafcude. 

94. The Fire-Free. 

To make a fire-tree, as fhewn by fig 2. you muft 
firft have a piece of wood 6 feet long, and 3 inches 
fquare; then at E, 9 inches from the top, make a hole 
in the front, and in each fide ; or, inftead of holes, you 
may fix ftiort pegs, to fit the infide of the cafes. At 
F, 9 inches from E, fix 3 more pegs; at G, 1 foot <j 
inches from F, fix 3 pegs; at H, 9 inches from G. 
fix 3 pegs ; at I, 9 inches from H, fix 3 pegs, inclining 
downwards ; but all the other pegs muft incline up¬ 
wards, that the cafes may have the fame inclination as 
you fee in the figure : then at top place a 4-inch mor¬ 
tar, loaded with ftars, rains, or crackers. In the middle 
of this mortar place a cafe filled with any fort of charge, 
but let it be fired with the other cafes: a brilliant 
charge will do for all the cafes; but the mortar may 
be made of any diameter, and the tree of any fize; and 
on it any number of cafes, provided they are placed in 
the manner deferibed. 

95. Chinefe Fountains. 

To make a Chinefe fountain, you muft have a per¬ 
pendicular piece of wood 7 feet long and 2! inches, 
fquare. Sixteen inches from the top, fix on the front a 
crofs-piece 1 inch thick, and 2j broad, with the broad 
fide up: below this, fix 3 more pieces of the fame 
width and thicknefs, at 16 inches from each other; 
let the bottom rail be 5 feet long, and the others of 
fuch a length as to allow the fire-pumps to ftand in 
the middle of the intervals of each other. The pyra¬ 
mid being thus made, fix in the holes made in the bot¬ 
tom rail 5 fire-pumps, at equal diftances; on the 2d 
rail, place 4 pumps; on the 3d, 3 ; on the 4th, 2 ; and 
on the top of the poll, 1 ; but place them all to in¬ 
cline a little forwards, that, when they throw out the 
ftars, they may not ftrike againft the crofs rails. Having 
fixed your fire-pumps, clothe them with leaders, fo that 
they may all be fired together. See fig. 3. 

96. Of Illuminated Globes with horizontal IVheels. 

The hoops for thefe globes may be made of wood, 
tin, or iron wire, about 2 feet diameter. For a fingle 
globe take two hoops, and tie them together, one with¬ 
in the other, at right angles; then have a horizon¬ 
tal wheel made, whofe diameter muft be a little wi¬ 
der than the globe, and its nave 6 inches long; on the 
top of which the globe is fixed, fo as to ftand 3 or 4 
inches from the wheel: on this wheel you may put 
any number of cafes, filled with what charge you like ; 
but let two of them burn at. a time : they may be placed 
horizontally, or to incline downwards, juft as you 
choofe. Now, when the wheel is clothed, fix on the 
hoops as many illuminations as will ftand within 2^ 
inches of each other: thefe you fatten on the hoops 
with fmall iron binding wire; and when they are all 
on, put on your pipes of communication, which muft 
be fo managed as to light them all with the 2d or 3d 
cafe on the wheel. The fpindle on which the globe is 
to run muft go through the block of tire wheel, up to 
the infide of the top of the globe ; where mult be fix¬ 
ed a bn of brafs, or iron, with a bole in it to receive 
the point of the fpindle, on which the whole weight of 
the wheel is to. bear, as in fig. 4. which reprefents a 
globe on its fpindle. By this method may be made a 
4 U 2 crown. 
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Of Wheels, crown, which is done by having the hoops bent in the 

&c ~ form of a crown. Sometimes globes and crowns are 

ordered fo as to (land (till, and the wheel only to turn 
round ; but when you would have the globe or crown 
to hand ftill, and the wheel to run by itfelf, the block 
of die wheel mull; not be fo long, nor the fpindle any 
longer than to juft raife the globe a little above the 
wheel; and the wheel cafes and illumination muft be¬ 
gin together. 

97. Dodccaedron, 

So called becaufe it nearly reprefents a twelve-fided 
figure, is made thus. Firft have a ball turned out 
of fome hard wood, 14 inches diameter: when done, 
divide its furface into 14 equal parts, from which bore 
holes i' T inch diameter, perpendicular to the centre, 
fo that they may all meet in the middle : then let 
there be turned in the infide of each hole a female 
ferew ; and to all the holes but one, muft be made a 
round fpoke 5 feet long, with 4 inches of the ferew at 
one end to fit the holes; then in the ferew-end of all 
the fpokes bore a hole, 5 inches up, which muft be 
bored flaming, fo as to come out at one fide, a little 
above the ferew ; from which cut a fmall groove along 
the fpoke, within 6 inches of the other end, where 
you make another hole through to the other fide of the 
fpoke. In this end fix a fpindle, on which put a fmall 
wheel of 3 or 4 fides, each fide 6 or 7 inches long : 
thefe fides muft have grooves cut in them, large enough 
to receive a 2 or 4 oz. cafe. When thefe wheels are 
clothed, put them on the fpindles, and at the end of 
each fpindle put a nut to keep the wheel from falling 
off. The wheels being thus fixed, carry a pipe from 
the mouth of the firft cafe on each wheel, through 
the hole in the fide of the fpoke, and from thence along 
the groove, and through the other hole, fo as to hang 
out at the ferew-end about an inch. The fpokes be¬ 
ing all prepared in this manner, you muft have a poll, 
on which you intend to fire the work, with an iron 
ferew in the top of it, to fit one of the holes in the 
ball: on the ferew fix the ball; then in the top hole 
of the ball put a little meal-powder, and fome loofe 
quick-match: then ferew in all the fpokes ; and in one 
fide of the ball bore a hole, in which put a leader, and 
fecure it at the end ; and your work will be ready to be 
fired. By this leader the powder and match in the 
centre is fired, which will light the match at the ends of 
the fpokes all at once, whereby all the wheels will be 
lighted at once. There may be an addition to this 
piece, by fixing a fmall globe on each wheel, or one on 
the top wheel only. A grey charge will be proper for 
the wheel-cafes. 

98. The Tew tree of brilliant Fire, 

Is reprefented by fig. 5. as it appears when burn¬ 
ing. Firft, let A be an upright piece of wood, 4 feet 
long, 2 inches broad, and 1 thick ; at top of this 
piece, on the flat fide, fix a hoop 14 inches diame¬ 
ter ; and round its edge and front place illuminations, 
and in the centre a 5-pointed ftar; then at E, which 
is 14 foot from the edge of the hoop, place 2 cafes of 
brilliant fire, one on each fide : thefe cafes fhould be 
I foot long each : below thefe fix 2 more cafes of the 
lame fize, and at fuch a diftance, that their mouths 
may almoft meet them at top: then clofe to the 
ends of thefe cafes fix 2 more of the fame cafes ; they 
muft ftand parallel to them at E. The cafes being 
thus sued, clothe them with leaders; fo that they, 
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with the illuminations and ftars at top, may all take fire Of Wheels, 
together. &c. 

92. Stars with Points for regulated Pieces, &c. -v-™» 

Thefe ftars are made of different fizes, according to 
the work for which they are intended: they are made 
with cafes from 1 oz. to 1 lb. but in general with 4 oz. 
cafes, 4 or 5 inches long : the cafes muft be rolled 
with pafte, and twice as thick of paper as a rocket 
of the fame bore. Having rolled a cafe, pinch one 
end of it quite clofe: then drive in i a diameter of 
clay ; and when the cafe is dry, fill it with compofi. 
tion, 2 or 3 inches to the length of the cafes with 
which it is to burn : at top of the charge drive fome 
clay ; as the ends of thefe cafes are fehiom pinched, 
they would be liable to take fire. Having filled a cafej 
divide the circumference of it at the pinched end clofe 
to the clay into 5 equal parts; then bore 5 holes with 
a gimblet, about the fize of the neck of a common 
4 oz. cafe, into the compofition: from one hole to the 
other carry a quick-match, and fecure it with paper t 
this paper muft he put on in the manner of that on the 
ends of wheel-cafes, fo that the hollow part, which 
projects from the end of the cafe, may fei ve to receive- 
a leader from any other work, to give fire to the points, 
of the ftars. Thefe ftars may be made with any num¬ 
ber of points. 

100. Fixed Sim with a transparent Face. 

To make a fun of the belt lort, there fhould be two 
rows of cafes, as in fig. 6. which will fhow a double glo¬ 
ry, and make the rays ftrong and full. The frame, or 
fun-wheel, muft be made thus: Have a circular flat 
nave made very ftrong, 12 inches diameter: to this fix 
6 ftrong flat fpokes, A,B,C,D,E,F. On the front of 
thefe fix a ciicular fell, 5 feet diameter; within which, 
fix another fell, the length of one of the fun-cafes lefs 
in diameter; within this fix a 3d fell, wbofe diameter 
muft be lefs than the 2d by the length of 1 cafe and 
i-jd. The wheel being made, divide the fells : nto fo. 
many equal parts as you would have cafes (which may 
be done from 24 to 44) : at each divifion fix a flat iron 
ftaple; thefe ftaples muft be made to fit the cafes, to 
hold them faft on the wheel; let the ftaples be fo pla¬ 
ced, that one row of cafes may lie in the middle of tha 
intervals of the other. 

In the centre of the block of the fun drive a fpindle, 
on which put a fmall hexagon wheel, whole cafes 
muft be filled with the fame charge as the cafes of the 
fun : two cafes of this wheel muft burn at a time, and 
begin with them on the fells. Having fixed on all the 
cafes, carry pipes of communication from one to the 
other, as you fee in the figure, and from ©ne fide of 
the fun to the wheel in the middle, and from thence 
to the other fide of the fun. Thefe leaders will hold 
the wheel fteady while the fun is fixing up, and will 
alfo be a fure method of lighting both cafes of the 
wheel together. A fun thus made is called a brilliant, 
fun, becaufe the wood w rk is entirely covered with, 
fire from the wheel in the middle, fo that there appears 
nothing but fparks of brilliant fire : but if you would 
have a tranfparent face in the centre, you muft have 
one made of pafteboard of any fize. The method of 
making a Face is, by cutting out the eyes, note, and 
mouth, for the fparks of the wheel to appear through ; 
but inftead of this face, you may have one painted on 
oiled paper, or Perfian filk, {trained tight on a hoop j 

which; 



Sed. V. P Y R O T 

of Wheels, which hoop mud be fupported by 3 or 4 pieces of 

^ wire at 6 inches diftance from the wheel in the centre, 
f 0 that the light of it may illuminate the face. By this 
method you may have, in the front of a fun, Vivat 
Rex, cut in pafteboard, or Apollo painted on filk ; but, 
for a fmall collection, a fun with a fingle glory, and a 
wheel in front, will be moll fuitable. Half-pound 
cafes, filled 10 inches with compofition, will be a good 
fize for a fun of 5 feet diameter; but, if larger, the 
cafes mull be greater in proportion. 

IOI. Three Vertical Wheels illuminated , which turn on their 
own Naves upon a horizontal Talk. 

A plan of this is fhown by fig. 7, Let D be a 
deal table 3 feet in diameter : this table mull be fix¬ 
ed horizontally on the top of a poll; on this poll 
mull be a perpendicular iron fpindle, which mull come 
through the centre of the table: then let A,B,C, be 
3 fpokes joined to a triangular flat piece of wood, in 
the middle of which make a hole to fit eafily over the 
fpindle: let E,F,G, be pieces of wood, 4 or 5 inches 
long each, and 2 inches fquare, fixed on the under 
fides of the fpokes ; in thefe pieces make holes length- 
wife to receive the thin part of the blocks of the 
wheels, which, when in, a^e prevented from coming 
out by a fmall iron pin being run through the end of 
each. K,L,M, are three vertical oftagon wheels, 18 
inches diameter each : the blocks of thefe wheels mud 
be long enough for 3 or 4 inches to reft; on the table ; 
round which part drive a number of fliarp points of 
wire, which mud not projeft out of the blocks more 
than i-i6th of an inch: the ufe of thefe points is, 
that, when the blocks run round, they will dick in 
the table, and help the wheels foiward: if the naves 
are made of drong wood, one inch will be enough 
for the diameter of the thin part, which fhould be 
made to turn eafy in the holes in the pieces E,F,G, 
On the front of the wheels make 4 or 5 circles of 
drong wire, or flat hoops, and tie on them as many 
illuminations as they will hold at 2 inches from each 
other : indead of circles, you may make fpiral lines, 
clothed with illuminations, at the fame diftance from 
each other as thofe on the hoops. When illuminations 
are fixed on a fpiral line in the front of a wheel, they 
mud be placed a little on the flant, the contrary way 
that the wheel runs: the cafes for thefe wheels may be 
filled with any coloured charge, but mud burn only one 
at a time. 

The wheels being thus prepared, you mull have a 
globe, crown, or fpiral wheel, to put on the fpindle in 
the middle of the table : this fpindle fhould be juft long 
enough to raife the wheel of the globe, crown, or fpi¬ 
ral wheel, fo high that its fire may play over the 3 
vertical wheels : by this means their fires will not be 
confufed, nor will the wheels receive any damage from 
the fire of each other. In clothing this work, let the 
leaders be fo managed, that all the wheels may light to¬ 
gether, and the illuminations after 2 cafes of each wheel 
are burned. 

102. F.luminaled Chandelier, 

Illuminated works are much admired by the Italians, 
and indeed are a great addition to a colledlion of works: 
in a grand exhibition an illuminated piece fhould be 
fi ed after every two or three wheels, or fixed pieces of 
common and brilliant fires; and likewife illuminated 
works may be made cheap, quick, and eafy, 
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To make an illuminated chandelier, you muft firft OH 
have one made of thin wood (fee fig. 8.) The chan- f :c - 
delier being made, bore in the front of the branches, 
and in the body, and alfo in the crown at top, as many 
holes for illuminations as they will contain at 3 inches 
diftance from each other: in thefe holes put illumina¬ 
tions filled with white, blue, or brilliant charge. Ha¬ 
ving fixed in the port-fires, clothe them with leaders, 
fo that the chandelier and crown may light together. 

The fmall circles on this figure reprefent the mouths 
of the illuminations, which mud projett ftraight from 
the front. 

103. Illuminated Tew Tree. 

Firft have a tree made of wood, fuch as is fhown by 
fig. 9. The middle piece or ftern, on which the branch¬ 
es are fixed, mud be 8 feet 6 inches high: at the bot¬ 
tom of this piece draw a line, at right angles, 2 feet 6 
inches long at each fide; then from L, which is 1 foot 
6 inches from the bottom, draw aline on each fide to 
C and D : thefe lines will give the length of the twoi 
firft branches. Then put on the two top branches pa¬ 
rallel' to them at bottom : let the length of each of thefe 
branches be 1 foot from the ftem: from the ends of 
thefe two branches draw a line to C and D: then fix- 
on 5 more branches at an equal diftance from each 
other, and their length will be determined by the lines 
AC and ED. When the branches are fixed, place il¬ 
luminating portfires on the top of each, as many as you 
choofe: behind the top of the ftem fallen a gerbe or 
white fountain, which mud be fired at the beginning of 
the illuminations on die tree. 

104. Flaming Stars with brilliant Wheels. 

To make a flaming ftar, you mud firft have made a 
circular piece of drong wood about 1 inch thick and 2 
feet diameter: round this block fix 8 points, 2 feet 6 
inches long each ; 4 of thefe points mud be ftraight and 4 
flaming: thefe points being joined on very drong, and 
even with the furface of the block, nail tin or pafte¬ 
board on their edges, from the block to the end of 
each, where they mud be joined : this tin muft projedl 
in front 8 inches, and be joined where they meet at the 
block; round the front of the block fix 4 pieces of 
thick iron wire, 8 inches long each, equally diftantfrom 
each other : this being done, cut a piece of pafteboard 
round, 2 feet diameter, and draw on it a ftar, as may be 
feen in fig. 10. Cut out this ftar, and on the back of 
it pafte oiled paper; then paint each point half red and 
half yellow, lengthwife; buc the body of the ftar muft 
be left open, wherein muft tun a brilliant wheel, made 
thus : Have a light block turned 9 inches long : at 
each end of it fix 6 fpokes ; at the end of each fpoke 
put a 2 ounce cafe of brilliant fire : the length of thefe- 
cafes muft be in proportion to the wheel, and the dia¬ 
meter of the wheel when the cafes are on muft be a 
little lefs than the diameter of the body of the fmall ftar 5. 
the cafes on the fpokes in front muft have their mouths 
incline outwards, and thofe on the infide fpokes muft be 
placed fo as to form a vertical circle of fire. When you 
place your leaders, carry the firft pipe from the tail of 
1 of the cafes in front to the mouth of 1 of the infide 
cafes, and from the tail of that to another in front, and 
fo on to all the cafes. Yonr wheel being made, put it 
on a fpindle, in the centre of the ftar ; this fpindle mull 
have a (houlder at bottom, to keep the wheel at a little 
diftance from the block. This wheel muft he kept on 
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of Wheels, the fpindle by a nut at the end; having fixed on the 

_wheel, fallen the tranfparent ftar to the 4 pieces of wire : 

when you fne it, you will only fee a common horizon¬ 
tal wheel ; but when the firft cafe is burnt out, it will 
fire one of the vc:tical cafes, which will {how the tranf¬ 
parent ftar, and fill the large flames and points with 
fire ; then it will again appear like a common wheel, 
and foonfor 12 changes. 

105. P rye fled regulated. Piece of nine Mutations. 

A regulated piece, if well executed, is as curious as 
any in fire-works: it confifts of fixed and moveable 
pieces on one fpindle, reprefenting various figures, 
which take fire fucceffively one from another, without 
any a ill fiance after lighting the firft mutation. See 
fig. 11. 

I. Names of the mutations, with the colour of fire 
and fize of the cafes belonging to each. 

Firji mutation is a hexagon vertical wheel, illumina¬ 
ted in front with fmall portfires tied on the {pokes ; 
this wheel muft be clothed with 2 ounce cafes, filled 
■with black charge ; the length of thefe cafes is deter¬ 
mined by the fize of the wheel, but muft burn fingly. 

Second mutation is a fixed piece, called a golden glory, 
by reafon of the cafes being filled with fpur-fire. The 
cafes muft ftand perpendicular to the block on which 
they are fixed, fo that, when burning, they may repre- 
j'ent a glory of fire. This mutation is generally com- 
pofed of 5 or 7 two ounce cafes. 

Third mutation is moveable ; and is only an oftagon 
vertical wheel, clothed with 4 ounce cafes, filled with 
brilliant charge: 2 of thefe cafes muft burn at a time. 
In this wheel you may make changes of fire. 

Fourth mutation, is a fixed fun of brilliant fire, con- 
fifting of 12 four ounce cafes: the necks of thefe cafes 
muft be a little larger than thofe of 4 ounce wheel- 
cafes. In this mutation may be made a change of fire, 
by filling the cafes half with brilliant charge, and half 
with grey. 

Fifth mutation, is a fixed piece, called the porcupine's 
quills. This piece confifts of 12 fpokes, (landing per¬ 
pendicular to the block in which they are fixed; on 
each of thefe fpokes, near the end, muft be placed a 
4 ounce cafe of brilliant fire. All thefe cafes muft in¬ 
cline either to the right or left, fo that they may all 
play one way. 

Sixth mutation , is a {landing piece, called the crofsfire. 
This mutation confifts of 8 fpokes fixed in a block ; 
near the end of each of thofe fpokes muft be tied two 
4 ounce cafes of white charge, one acrofs the other, fo 
that the fires from the cafes on one fpoke may interfedl 
the fire from the cafes on the other. 

Stvsuth mutation, is a fixed wheel, with 2 circular 
fells, on which are placed 16 eight-ounce cafes of bril¬ 
liant fire, in the form of a ftar. This piece is called a 
fixed ftar sf wild fire. 

Fighth mutation. This is a beautiful piece, called a 
brilliant Jlar-fijece. It confifts of 6 fpokes, which are 
ftrengtheneci by ? fells of a hexagon form, at fome di- 
ftance from each other; at the end of each fpoke, in 
the front, is fixed a .brilliant ftar of 5 points; and on 
each fide of every ftar is plated a 4 ounce cafe of black 
or grey charge; thefe cafes muft be placed with their 
mouths fid t wife, fo .that their fires may crofs each 
other. 
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Ninth mutation, is a wheel-piece. This is compofed Of Wheels, 
of 6 long fpokes, with a hexagon vertical wheel at the &c ~ 
end of each; thefe wheels run on fpindles in the front of 
the fpokes; all the wheels are lighted together: 2 ounce 
cafes will do for thefe wheels, and may be filled with 
any coloured charge. 

II. Proportions of the mutations, with the method 
of conveying the fire from one to the other, and the 
diftar.ee they ftand one from the other on the fpindle. 

Firft Mutation, muft be a hexagon vertical wheel, 

14 inches diameter; on one fide of the block, whofe 
diameter is inches, is fixed a tin barrel A (fee 
fig. 11. n° 1.) This barrel muft be a little lefs in dia¬ 
meter than the nave; let the length of the barrel and 
block be 6 inches. Having fixed the cafes on the 
wheel, carry a leader from the tail of the haft cafe in¬ 
to the tin-barrel through a hole made on purpofe, 

2 inches from the block; at the end of this leader 
let there be about 1 inch or 2 of loofe match ; but 
take care to fecure well the hole wherein the pipe is 
put, to prevent any fparks falling in, which would 
light the fecond mutation before its time, and confufe 
the whole. 

Second mutation is thus made. Have a nave turned 
2t inches diameter, and 3 long ; then let \ an inch of 
that end which faces the firft wheel be turned fo as to 
fit eafy into the tin barrel of the firft mutation, which 
muft turn round it without touching. On the other end 
of the block fix a tin barrel B, n° 2. This barrel muft 
be 6 inches long, and only half an inch of it to fit on. 
the block. Round the nave fix 5 fpokes, it inch long, 
each ; the diameter of the fpokes muft be equal to a 
2 oz. former. On thefe fpokes put five 7-inch 2 oz. cafes 
of fpur-fire, and carry leaders from the mouth of one 
to the other, that they may all light together. Then 
from the mouth of one of the cafes carry a leader through 
a hole bored flantwife in the nave, from between the 
fpokes, to the front of the block near the fpindle hole : 
the end of this leader muft projedt oat of the hole in¬ 
to the barrel of the firft mutation, fo that when the 
pipe which comes from the end of the laft cafe on the 
firft wheel flafiies, it may take fire, and light the 2d 
mutation. To communicate the fire to the 3d muta¬ 
tion, bore a hole near the bottom of one of the 5 cafes 
to the compofition, and from thence carry a leader in¬ 
to a hole made in the middle of the barrel B : this hole 
muft be covered with palled paper. 

Third mutation, may be either an odlagon or he¬ 
xagon wheel, 2 0 inches diameter ; let the nave be 31- 
inches diameter, and 3d in length; id inch of the 
front of the nave muft be made to fit in the bar¬ 
rel B. O11 the other end of the block fix a tin barrel 
C, n° 3. This barrelmuft be 6; inches in length, one 
inch of which muft fit over the block. The cafes of 
this wheel muft burn 2 at a time; and from the 
mouths of the 2 firft cafes carry a leader, through 
holes in the nave, into the barrel of the fecond muta¬ 
tion, after the ufual manner : but befides thefe leaders 
let a pipe go acrofs the wheel from one firft cafe 
to the other; then from the tail of one of the laft 
cafes carry a pipe into a hole in the middle of the 
barrel C : at the end of this pipe let there be fome loofe 
quick match. 

Fourth and fifth mutations. Thefe may be deferibed 

under 
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Of Wheels, under one head, as their nayes are made of one piece, 
which from E to F is 14 inches; E, a block 4 inches 
diameter, with 10 or 12 fhort fpokes, on which are 
fixed 11-inch 8-02. cafes: let the front of this block 
be made to fit eafy in the barrel C, and clothe the cafes 
fo that they may all light together; and let a pipe be 
carried through a hole in the block into the barrel C, 
in order to receive tire fire from the leader brought 
from the lad cafe on the wheel. G is the nave of the 
5th mutation, whofe diameter mull be 4; inches : in this 
nave fix 10 or 12 fpokes, 14. foot in length each ; thefe 
fpokes mud dand 7 inches didant from the fpokes of 
the 4th mutation ; and at the end of each fpoke tie a 
4-oz. cafe, as n° 5. All thefe cnf.s are to be lighted 
together, by a leader brought from the end of one of 
the cafes on n° 4. Let F and H be of the fame piece 
of wood a^ E and G, but as much thinner as poffible, 
to make the work light. 

Sixth and feventh mutations. The blocks of thefe 
2 mutations are turned out of one piece of -wood, whole 
length from F to P is 15 inches. L, a block 5 inches 
diameter, in which are fixed 8 fpokes, each 2 feet 
4 inches long; at the end of each fpoke tie two 4-02. 
cafes, as n° 6 . All thefe cafes mud be fired at the 
fame time, by a pipe brought from the end of one of 
the cafes on the 5th mutation. Let the didance be¬ 
tween the fpokes at L, and thofe in the 5th mutation, 
be 7 inches. M, the nive of the 7th mutation, whofe 
diameter mud be 51 inches : in this nave fix 8 fpokes, 
and on the frcnt of them 2 circular fells, one of 4 feet 
8 inches diameter, and one of 3 feet 11 diameter; on 
thefe fells tie 16 8-oz. or pound cafes, as in n° 7. and 
carry leaders from one to the other, fo that they may 
be all fired together. This mutation mud be fired by 
a leader brought from the tail of one of the cafes on the 
6th mutation. 

Eighth and ninth mutations. The blocks of thefe 
may be turned out of one piece, whofe length from P 
to D mud be 12 inches. O, the block of the 8th mu¬ 
tation, which mud be 6 inches diameter ; and in it mud 
be fixed 6 fpokes, each 3 feet in length, drengthened 
by an hexagon fell within 3 or 4 inches of the ends of 
the fpokes: clofe to the end of each fpoke, in the 
front, fix a five-pointed brilliant dar; then 7 inches 
below each dar tie two 10-inch 8 oz. cafes, fo that 
the upper ends of the cafes may red on the fells, and 
their ends on the fpokes. Each of thefe cafes mud be 
placed parallel to the oppofite fell (fee n° 8.) NNN, 
&c. are the cafes, and kkk, &c. the dars. 

The 9th mutation is thus made. Let D be a block 
7 inches diameter. In this block mud be firrewed 6 
fpokes, 6 feet long each, with holes and grooves for 
leaders, as thofe in the dodecaedron; at the end of 
each {poke, in the front, fix a fpindle for a hexagon 
vertical wh'eel, 10 inches diameter, as in n° 9. When 
thefe wheels are on, carry a leader from each into the 
block, f that they may all meet; then lead a pipe 
from the end of one of the cafes of the 8th mutation, 
through a hole bored in the block D, to meet the 
leaders from the vertical wheels, fo that they may all be 
fired together. 

The fpindles for larger pieces are required to be 
made very drong, and as exaft as poffible : for a piece 
of 9 mutations, let the fpindle be at the large end 1 
inch, diameter, and continue that tbic.knefs. as far as the 
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7th mutation; and thence to the 5th, let its diameter of Wheels-, 

be l of an inch ; from the 5th to the 41I1, s- 3 ths of 

an inch ; from the 4th to the 2d, 4 inch ; and Horn * * 

the 2d to the end, 3-8ths of an inch. At the final! 

end mud be a nut to keep on the fird wheel, ar.d at 

the thick end mud be a large nut, as diown by the fi. 

gure; fo that the ferew part of the fpindle being put, 

through a pod, and a nut ferewed cn tight, the fpindle 

w ill be held fad and deady: but you are to obferve, 

that that part of the fpindle on w'hich the moveable 

pieces are to run, be made long enough for the wheels 

to run eafy without dicking ; the fixed pieces being 

made on different blocks, the leaders mud be joined, 

after they are fixed on the fpindle. The bed method 

of preventing the fixed mutations from moving on the 

fpindle, is to make that part of the fpindle which goes 

through them fquare ; but as it would be difficult 

to make fquare holes through fuch long blocks as 

are fometimes required, it will be bed to make them 

thus: Bore a hole a little larger than the diameter of 

the fpindle; and at each end of the block, over the 

hole, faden a piece of brafs with a fquare hole in it to 

fit the fpindle. 

106. To make an Horizontal Wheel change to a Vertical 
Wheel with a Sun in front. 

The Bidden change of this piece is very pleafino- •- 
and gives great furprife to thole wffio are not acquaint¬ 
ed with the contrivance. A wheel for this pirrpefe 
fhould be about three feet diameter, and its fell circu¬ 
lar ; on wffiich tie 16 half pound cafes filled with bril¬ 
liant charge : two of thele cafes mud burn at a time ; 
and on each end of the nave mud be a tin barrel cf 
the fame condrudtion as thofe on the regulated piece. 

The wheel being completed, prepare the pod or dand' 
thus: Fird have a dand made of any height, about 
three or four inches fquare; then faw off from the top. 
a piece two feet long; this piece join again at the 
place where it was cut, with a hinge on one fide, fo 
that it may lift up and down in the fiont of the dand ; 
then fix on the top of the bottom-part of the dand, on 
each fide, a bracket; w'hich bracket mud projeit at 
right angles with the dand, one foot from the front, for¬ 
th e ffiort piece to red <>n. Thefe brackets mud be pla¬ 
ced a little above the joint of the pod, fo that when; 
the upper dand falls, it may lie between them at right- 
angles with the bottom dand; which may be done by 
fixing a piece of wood, one foot long, between the- 
brackets, and even with the top of the bottom Hand - 
then, as the brackets rife above the bottom dand, they 
will form a channel for the Ihort pod to lie in, and keep, 
it deady without draining the hinge. On the fide of 
the fhort pod, oppofite the hinge, nail a piece of wood,, 
of fuch a length, that, when the pod is perpendicular, 
it may reach about 1 \ feet down the.long pod; to 
which being tied, it will hold the fhort dand upright. 

The dand being thus prepared, in the top of it fix a 
fpindle 10 inches long: on this fpindle put the wheel : 
then fix on a b: illiant fun with a fingle glory ; the dia¬ 
meter of this, fun mud be 6. inches lefs than that of the 
wheel. . When you fire this piece, light the wheel fird, 
and let it run horizontally till four cafes are confirmed : 
then from the end of the fourth cafe carry a leader 
into the tin barrel that turns over the end of the dand : 
this leader mud be met by another brought through 
the tog of. the pod, from a cafe filled with, a drong 
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, poit-r're charge, ar.J tied to the bottom pod, with its 
mouth facing the packthread which holds up the 
(land ; fo that when this cafe is lighted, it will burn 
the packthread, and let the wheel fall forward, by 
which means it will become vertical: then from the 
laft cafe of the wheel, carry a leader into the barrel next 
the fun, which will begin as foon as the wheel is burnt 
but. 

107. Grand Volute 'illuminated with a projeQed V/beel in 
front. 

Firft have two hoops made of flrong iron wire, one 
of 6 feet diameter, and one of 4 feet 2 inches ; thefe 
hoops muft be joined to'fcrolls A, A, A, &c. as in 
fig. 1. Thefe fcrolls muff be made of the fame fort 
cf wire as the hoops; on thefe fcrolls tie, with iron¬ 
binding wire, as many illuminating port-fires as they 
will hold, at two inches diftance ; clothe thefe port-fires 
with leaders, fo that they may all take fire together.— 
Then let C be a circular wheel of four fpokes, 3 feet 6 
inches diameter; and on its fell tie as many 4-cz. cafes, 
head to tail, as will complete the circle, only allowing 
a fufficient diftance between the cafes, that the fire may 
pafs free ; which may be done by cutting the upper part 
of the end of each cafe a little (helving : on each fpoke 
fix a 4-0Z. cafe, about three inches from the fell of the 
wheel: thefe cafes are to burn one at a time, and the firfl 
of them to begin with thofe on the fell, of which four 
are to burn at a time ; fo that the wheel will laft no long¬ 
er than of the cafes on the fell, which in number 
jhould be 16 or 20. On the front of the wheel form a 
fpiral line with ftrong wire, on which tie port-fires, 
placing them on a flant, with their mouths to face the 
lame way as the cafes on the wheel: all thefe port-fires 
muft be fired with the fecond cafes of the wheel. Let 
D, D, D, &c. be fpokes of wood, all made to ferew 
into a block in the centre; each of thefe fpokes may 
be in length about 4 feet 6 inches ; in the top of each 
fix a fpindle, and on each fpindle put a fpiral wheel of 
8 fpokes, fuch as E, E, E, &c. The blocks of thefe 
wheels muft have a hole at top for the centre cafes, 
and the fpindle^muft have nuts ferewed on their ends ; 
which nuts fhould fit in the holes at top of the blocks, 
fo that all the wheels muft be put on before you fix in 
the centre cafes: as fome of thefe wheels, by reafon of 
their fituation, will not bear on the nut, it will be ne- 
ceifary to have fmooth fhoulders made on the fpindles 
for the blocks to run on. The cafes of thefe wheels are 
to burn double ; and the method of firing them, is by 
carrying a leader from each down the fpokes into the 
block in the centre, as in the dodecaedron, but the 
centre cafe of each wheel muft begin with the two laft 
cafes as ufual. It is to be obferved, that the large cir¬ 
cular wheel in front muft have a tin barrel on its block, 
into which a pipe muft be carried from one of the fe¬ 
cond cafes on the wheel; this pipe being met by ano¬ 
ther from the large block, in which the 8 fpokes are 
(crewed, will fire all the fpiral wheels and the illumi¬ 
nating port-fires at the fame time. The cafes of the 
projected wheel may be filled with a white charge, and 
thofe of the fpiral wheels with a grey. 

^ 108. Moon and Seven Stars. 

Let fig. 2. he a fmooth circular board 6 feet dia¬ 
meter: out of the middle of it cut a circular piece 12 
Or finches diameter; and over the vacancy put white 
Perfian filk, on which paint a moon’s fac;: then let 
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I, I, I, &c. be ftars, each 4 or 3 inches diameter, cut Of wheels, 
out with five points, and covered with oiled filk: on &c> 
the front of the large circular board draw a 7-poimed 
ftar, as large as the circle will allow ; then on the lines 
which form this ftar, bore holes, wherein fix'pointed 
ftars. When this cafe is to be fired, it muft be fixed 
upon the front of a poft, on a fpindle, with a wheel of 
brilliant fire behind the face of the moon : fo that, 
while the wheel burns, the moon and ftars will appear 
tranfparent: and when the wheel has burnt out, they 
will difappear, and the large ftar in front, which is form¬ 
ed of pointed ftars, will begin, being lighted by a pipe 
of communication from the laft cafe of the vertical 
wheel, behind the moon ; this pipe muft be managed 
in the fame manner as thofe in regulated pieces. 

109. Double Cone-Wheel illuminated. 

'This piece is reprefented by fig. 3. Let A be a 
ftrong decagon wheel, 2 feet 6 indies diameter; then 
on each fide of it fix a cone B and C: thefe cones are 
to confifl of a number of hoops, fupported by 3 or 4 
pieces of wood, in the manner of the fpiral wheels. Let 
the height of each cone be 3 feet 6 inches ; and on all 
the hoops tie port-fires horizontally, with their mouths 
outwards, and clothe the wheel with 8-oz. cafes, all to 
play horizontally, two at a time : the cones may be fi¬ 
red with the firft or fecond cafes. The fpindle for this 
piece muft go through both the cones, and rife three 
feet above the point of the cone at top; fo that its 
length will be 10 feet 4 inches from the top of the port 
H, in which it is fixed, allowing four inches for the 
thicknefs of the block of the wheel. The whole weight 
of the wheel and cones muft beat? on a fhoulder in the 
fpindle, on which the block of tlje wheel muft turn.— 

Near the top of the fpindle muft be a hole in the front, 
into which ferew a fmall fpindle, after the cones are on : 
then on this fmall fpindle fix a fun D, compofed of fix- 
teen 9-inch 4-0 z. cafes of brilliant fire ; which cafes muft 
not be placed on a fell, but only ftuck into a block of 
6 inches diameter : then in the front of this fun mull be 
a circular vertical wheel, 16 inches diameter; on the 
front of this wheel form with iron-wire a fpiral line, 
and clothe it with illuminations after the ufual method. 

As this wheel is not to be fired till the cones are burnt 
out, the method of firing it is thus: Let the hole in the 
block, at the top of the uppermoft cone, he a little lar¬ 
ger than the fpindle which palTes through it. Then, 
from the firft cafe of the vertical wheel before the 
fun, carry a leader down the fide of the fpindle to 
the top of the block of the horizontal wheel, on which 
muft be a tin barrel: then this leader being met by 
another, brought from the end of the laft cafe of the 
horizontal wheel, will give fire to the vertical wheel 
fo foon as the cones are extinguifhed: but the fun 
D muft not be fired till the vertical wheel is quite 
burnt out. 

1IO. Fire-pumps. 

Cafes for fire-pumps are made as thofe for tcurbil- 
lons; only they are parted, inftead of being rolled dry. 

Having rolled and dried your cafes, fill them : firft put 
in a little meal powder, and then a ftar ; on which ram 
lightly a ladle or two of compofition, then a little meal- 
powder, and on that a ftar, then again compofition ; 
and fo on till you have filled the caie. Stars for fire- 
pumps fhould not be round ; but muft be made either 
fquare, or fiat and circular, with a hole through the 

middle: 
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wheel*, middle : the quantity of powder for throwing the ftars 
mull increafe as you come near the top of the cafe ; 
' v for, if much powder be put at the bottom, it will burll 
the cafe. The liars mu ft differ in fize in this manner : 
Let the liar which you put in firft be about £ lefs than 
the bore of the cafe ; but let the next ftar be a little lar¬ 
ger, and the third liar a little larger than the fecond, 
and fo on : let them increaie in diameter till within two 
of the top of the cafe, which two mull fit in tight. 
As the loading of fire-pumps is fomewhat difficult, 
it will be neceifaiy to make two or three trials before 
you depend on their peiforinance : when you fill a 
number of pumps, take care not to put in each an 
equal quantity of charge between the liars, fo that when 
they are fired, they may not throw up too many liars 
together. Cafes for fiie-pumps fhould be made very 
ftrong, and rolled on 4 or 8 oz. formers, xo or 12 inches 
long each. 

ill. Vi rtical Scroll Wheel. 

This wheel may be made of any diameter, but mull 
Plate be conftrufted as in fig. 4. to do which proceed thus : 
ccccxxxi. Have a block made of a moderate fize, in which fix 
four flat fpokes, and on them fix a flat circular fell of 
wood ; round the front of this fell place port-rires ; then 
on the front of the fpokes form a fer>11, either with a 
hoop or ftrong iron wire ; on this fcro.l tie cales of 
brilliant fire, in proportion to the wheel, head to tail, 
as in the figure. When you fire this wheel, light the 
firft cafe near the fell; then, as the cales fire iucceffive- 
ly, you will fee the circle of fire gradually diimnilh: 
but whether the illuminations on the fell begin with the 
fcroll or not, is immaterial, that being left entirely to 
the maker. 

N. B. This wheel may be put in the front of a re¬ 
gulated piece, or fired by itfelf, occafionally. 

112. Pin-Wheels. 

Firft roll fome paper pipes, about fourteen inches long 
each; thefe pipes mull not be made thick of paper, 
two or three rounds of elephant paper being fufficient. 
When your pipes are thoroughly dried, you mull have 
a tin tube 12 inches long, to fit eafy into the pipes ; 
at one end of this tube fix a fmall conical cup, which 
cone is called a funnel; then bend one end of one of 
the pipes, and put the funnel in at the other as far as 
it will reach, and fill the cup with compofition: then 
draw out the funnel by a little at a time, fhaking it up 
and down, and it will fill the pipe as it comes out. Ha¬ 
ving filled fome pipes, have fome fmall blocks made 
about one inch diameter and half an inch thick : round 
one of thefe blocks wind and pafte a pipe, and to the 
end of this pipe join another ;-which mull be done by 
twilling the end of one pipe to a point, and putting it 
into the end of the other with a little pafte : in this 
manner join four or five pipes, winding them one upon 
the other fo as to form a fpiral line. Having wound on 
your pipes, pafte two flips of paper acrofs them to hold 
them together: befides thefe flips of paper, the pipes 
mult be palled together. 

There is another method of making thefe wheels, 
viz. by winding on the pipes without pafte, and flick¬ 
ing them together with fealing-wax at every half turn; 
fo that when they are fired, the end will fall loofe every 
time the fire paffes the wax, by which means the circle 
of fire will be confiderably increafed. The formers for 
thefe pipes are made from i? to 4*i6ths ol an inch 
Vol. XV. 


E C I-I N Y. 713 

diameter ; and the compofition for them is as follows : Diflcrert 
Meal-powder 8 oz. faltpetre 2 oz. and fulphur 1 : 

among thefe ingredients may be mixed a little fleel- __ 

filings or the duft of caft iron : this compofition fhould 
be very dry, and not made too fine, or it will flick in 
the funnel. Thefe wheels may be fired on a large pin, 
and held in the hand with fafety. 

113 . Fire-globes. 

There are two forts of fire-globes; one with pro¬ 
jected cafes; the other with the cafes concealed, thus: 

Have a globe made of wood, of any diameter you 
choofe, and divide the furface of it into 14 equal parts, 
and at each divifion bore a hole perpendicular to the 
centre : thefe holes muft be in proportion to the cafes 
intended to be ufed : in every hole except one, put a 
cafe filled with brilliant, or any other charge, and let 
the mouths of the cafes be even with the furface of the 
globe ; then cut in the globe a groove, from the mouth 
of one cafe to the other, for leaders, which muft be 
carried from cafe to cafe, fo that they may all be fired 
together ; this done, cover the globe with a fingle pa¬ 
per, and paint it. Thefe globes may be ufed to orna¬ 
ment a building. 

Fire-globes with projefted cafes are made thus: 

Your globe being made with 14 holes bored in it as 
ufual, fix in every hole except one, a cafe, and let each 
cafe projeft from the globe two-thirds of its length ; 
then clothe all the cafes with leaders, fo that they may 
all take fire at the fame time. Fire-globes are fup- 
ported by a pintle, made to fit the hole in which there 
is no cafe. 

114. Fo thread and join Leaders, and place them on dif¬ 
ferent Works. 

Joining and placing leaders is a very effential part 
of fire-works, as it is on the leaders that the perform¬ 
ance of all complex works d.- pends ; for which reafon 
the method of conducting pipes of communication fhall 
be here explained in as plain a manner as poffible. Your 
works being ready to be clothed, proceed thus: Cut your 
pipes of a fufficient length to reach from one cafe to the 
other; then put in the quick-match, which muft always 
be made to go in very eafy: when die match is in, cut 
it off within about an inch of the end of the pipe, and 
let it projeft as much at the other end; then fallen 
the pipe to the mouth of each cafe with a pin, and put 
the loofe ends of the match into the mouths of the cafes, 
with a little meal-powder: this done to all the cafes, 
pafte over the mouth of each two or three bits of paper. 

The preceding method is ufed for large cafes, and the 
following for final], and for illuminations : Firft thread 
a long pipe; then lay it on the tops of the cafes, and 
cut a bit of the under fide, over the mouth of each cafe, 
fo that the match may appear: then pin the pipe to 
every other cafe ; but before you put on the pipes, put 
a little meal-powder in the mouth of each cafe. If the 
cafes thus clothed are port-fires on illuminated works, 
cover the mouth of each cafe with a fingle paper ; but 
if they are choaked cafes, fituated fo that a number of 
fparks from other works may fall on them before they 
are fired, fecure them with three or four papers, which 
muft be pafted on very fmooth, that there may be no 
creafes for the fparks to lodge in, which often fet fire to 
the works before their time. Avoid as much as pof¬ 
fible placing the leaders too near, or one acrofs the other 
fo as to touch, as it may happen that the flafli of one 

4 X will 



714 P Y R O T 

Different -will fire the other; therefore if your works fhould be fo 
Dicces of f ormec j that the leaders muft erofs or touch, be fure to 
ire-wor s ma ) ce t h ern very ftrong, and fecure at the joints, and at 
every opening. 

When a great length of pipe is required, it mud be 
made by joining feveral pipes in this manner : Having 
put on one length of match as many pipes as it will 
hold, pafte paper over every joint; but,if a dill greater 
length is required, more pipes muft be joined, by cut¬ 
ting about an inch off one fide of each pipe near the end, 
and laying the quick-match together, and tying them 
faft with fmall twine; after which, cover the joining 
with pafted paper. 

115. Placing Fire-nuorhs to be exhibited. 

Nothing adds more to the appearance of fire-works 
than the placing them properly ; though the manner of 
placing them chiefly depends on the judgment of the 
maker. The following are the rules generally obfer- 
ved, whether the works are to be fired on a building or 
on (lands : If they are a double fet, place one wheel of 
a fort on each fide of the building ; and next to each of 
them, towards the centre, place a fixed piece, then 
wheels, and fo on ; leaving a diffident diftance between 
them for the fire to play from one without burning the 
other. Having fixed fome of your works thus in tront, 
place the reft behind them, in the centre of their inter¬ 
vals : The largeft piece, which is generally a regulated 
or tranfparent piece, muft be placed in the centre of the 
building, and behind it a fun, which muft always (land 
above all the other works: A little before the build¬ 
ing, or (lands, place your large gerbes; and at the back 
of the works fix your marron batteries, pots des aigrettes , 
pots des brins, pots des faucijjbns , air-balloons, and flights 
of rockets : The rocket (lands may be fixed behind, 
or anywhere elfe, fo as not to be in the way of the 
works. 

Single colleflions are fired on (lands; which (lands 
are made in the fame manner as theodolite (lands, 
only the top part mud be long or fliort occafionally: 
thefe (lands may be fixed up very foon without much 
trouble. 

116. Order of Firing . 
r. Two fignal "1 

2. Six iky C rockets 

3. Two honorary | * 

4. Four caduceusj 

6. { Two \ fpYrT 1 } Wheels illum ‘ mated ’ 

7. J (.tranfparent (lars 

8. A line rocket of five changes 

9. Four tourbillons 

to. j fhorizontal wheels 

1 r. I- j air balloons illuminated 

12. [-Two <{ Chinefe fountains 

13. 1 j regulating pieces of four mutations each 

14. j l^pots des aigrettes 

15. Three large gerbes 

16. A flight of rockets 

17. > .p J balloon wheels 

18. jj w0 (cafcades of brilliant fire 

19. Twelve (ky-rockets. 

20.7 f illuminated yew trees 

21.3 (air-balloons of ferpents, and 2 compound 

12. Four tourbillons- 
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23. ] m f Fruiloni wheels Different 

24. f wo 7 illuminated globes with horizontal wheels F* eces of 

25. One pot deslaucilions 

26. Two plural wheels 

27. Marron battery 

28. Two chandeliers illuminated 

29. Range of pots des brins 

30. Twelve (ky-rockets 

31. Two yew-trees of fire 

32. Nfeft of ferpents 

33. Two double cones illuminated 

34. Regulating piece of feven mutations, via, 

1. Vertical wheel illuminated 

2. Golden glory 

3. Odtagon vertical wheel 

4. Porcupine’s quills 

5. Crofs fires 

6. Star-piece with brilliant rays 

7. Six vertical wheels 

35. Brilliant fun 

36. Large flight of rockets. 

When water-works are to be exhibited, divide them 
into feveral fets, and fire one fet after every fifth or 
fixth change of land and air-works. Qbferve this rule 
in firing a double fet of works ; Always begin with (ky- 
rockets, then two moveable pieces, then two fixed pie¬ 
ces, and fo on; ending with a large flight of rockets, 
or a marron battery : if a (ingle colledtion, fire a fixed 
piece after every wheel or two, and now and then fome 
air and water-works. 

117. Fountain of Shy-rochet's. 

Fig. 5. reprefents a fountain of 30 rockets. Let piat* 

A be a perpendicular pod, i 5 feet high from the ccccxxxi- 

ground, and 4 inches fquare. Let the rail, or crofs 

piece C, be 1 foot 6 inches long, 3 inches broad, 

and 1 thick. The rail D, at bottom, muft be 6 feet 

long, 1 foot broad, and 1 inch thick. F and G are 

the two fides which ferve to fupply the rails D, E, 

H, I, C : thefe fides are 1 foot broad at bottom, and 
cut in the front with a regular (lope, to 3 inches at top 
but their back edges muft be parallel with the front of 
the pots A. The breadth of the rails E, H, I, will be 
determined by the breadth of the fides : all the rails 
muft be fixed at 2 feet diftance from each other, and at 
right angles with the pots. Having placed the rails 
thus, bore in the bottom rail 10 holes, at equal diftances, 
large enough to receive the (lick of a one-pound rock¬ 
et : in the back edge of this rail cut a groove from one 
end to the other, fit to contain a quick-match; then 
cut a groove in the top of the rail, from the edge of' 
each hole, into the groove in the back Fin the fame 
manner cut in die feeond rail, E, 8 holes and grooves 
in the third rail, H, 6 holes and grooves ; in the fourth 
rail, I, 4 holes and grooves; and in the top rail, 2 
holes and grooves. B, a rail with holes iu it to guide 
the ends of the rocket-fticks: this rail muft be fixed 6 
feet from the rail D. The fountain frame being thus 
made, prepare your rockets thus: Tie round the mouth 
of each a piece of thin paper, large enough to go twice 
round, and to project about i-f- inch from the mouth of 
the rocket, which muft be-rubbed with wet meal-pow¬ 
der; in the mouth of each rocket put a leader, which 
fecure well with the paper that projefts from the mouth 
of the cafe; thefe leaders muft be carried into the grooves,- 

in 
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Different in the back of the rails, in which lay a quick-match 
Pieces of f r om one end to the other, and cover it with palled 
Eire-wor cs p ;l p er . holes mud be made in the rail D, to receive the 
ends of the (ticks of the rockets in the rail E, and fo 
on to the fourth rail; fo that the (licks of the rockets 
at top will go through all the rails. The rockets being 
fo prepared, fix a gerbe, or white flower-pot, on each 
rail, before the pod, with their mouths inclining a little 
forwards : thefe gerbes mull be lighted all at once. Be¬ 
hind or before each gerbe, fix a cafe of brilliant or flow 
fire : thefe cafes mull be filled fo that they may burn 
out one after the other, to regulate the fountain ; which 
may be done by carrying a leader from the end of each 
flow or brilliant fire, into the groove in the back of each 
rail. Different fixed rockets may be ufed in thefe foun¬ 
tains : but it will be bed to fill the heads of the rockets 
on each rail with different forts of things, in this man¬ 
ner ; thofe at top with crackers, the next with rains, 
the third with ferpents, the fourth with tailed dars, and 
the lad flight with common or brilliant dars. 

118. Palm Tree. 

This piece, though made of common fires, and of a 
firaple condru<dion, has'a very pleafing effefl ; owing 
pj it( . to the fires interfering fo often, that they refemble 
occcxxxi. ^ le branches of trees. Let A (fig. 6.) be a perpen¬ 
dicular pod, of any thicknefs, fo that it is fufficiently 
flrong to hold the cafes ; let the didance from B to C 
be 2 feet 6 inches, and C to D 2 feet 6 inches, and 
let the length of each crofs piece be 2 feet; on each 
end of each fix a five-pointed dar: then fix, on pegs 
made on purpofe, x 2 inch half-pound cafes of brilliant 
fire, as in the figure. All the cafes and dars mud be 
fired at once. This piece (hould be fixed high from the 
ground. 

119. Illuminated Pyramid, with Archimedian Screw?, a 
Globe , and vertical Sun, 

May be of any fize. One made according to the di- 
menfions of fig. 7. will be a good proportion, whofe 
height is 21 feet; from C to D, 6 feet; from E to F, 
9 feet: the fpace between the rails mud be 6 inches, 
and the rails as thin as poffible: in all the rails dick 
port-fires at four inches didance. The Archimedian 
(crews, G, K, are nothing more than double fpiral 
wheels, with the cafes placed on their wheels horizon¬ 
tally indead of obliquely. The vertical fun, I, need 
not confid of more than 12 rays, to form a Angle glory. 
The globe at top mud be made in proportipn to the 
pyramid ; which being prepared according to the pre¬ 
ceding diredions, place your leaders fo that all the illu¬ 
minating port-fires, ferews, globe, and fun, may take 
fire together. The pyramid mud be fupparted by the 
two fides, and by a fupport brought from a pole, which 
mud be placed two feet from the back of the pyramid, 
that the wheels may run free. 

120. Rofe piece and Sun. 

A rofe-phee may be ufed for a mutation of a regu¬ 
lated piece, or fired by itfelft it makes the bed ap¬ 
pearance when made large ; if its exterior diameter be 
6 feet, it wall be a good fize. Fig. 8 (hows the man¬ 
ner it appears in before it is fired. Let the exterior 
fell be made of wood, and fupported by 4 wooden 
fpokes: all the other parts, on which the illuminations 
are fixed, mud be made of drong iron wire : on the 
exterior fell place as many half-pound cafes of brilliant 
charge as you think proper, but the more the better ; 


for the nearer the cafes are placed, the (Ironger will he Different 
the rays of the fun : the illuminations (hould be placed 
within 3 inches of each other: they mud all be fired 
together, and burn lome time before the fun is lighted ; 
which may be done by carrying a leader from the mid¬ 
dle of one of the illuminations, to the mouth of one of 
the fun cafes. 

1 2 r. Tranfparent Stars with illuminated Rays. 

Fig. 9. reprefents an illuminated dar. Let the Plate 
diameter from A to B be 2 feet, and from C to ccccxxxi. 
D 7 feet. Fird make a drong circular back or body 
of the dar, 2 feet diameter, to which you fix the il¬ 
luminated rays: in the centre of the front of the 
body fix a fpindle, on which put a double triangular 
wheel, 6 inches diameter, clothed with 2 ounce caffs of 
brilliant charge : the cafes on this wheel mud burn but 
one at a time. Round the edge of the body nail a 
hoop made of thin wood or tin : this hoop mud pro- 
je£l in front 6 or 7 inches : in this hoop cut 3 or 4 
holes to let out the fmoke from the wheel. The dar 
and garter may be cut out of drong padeboard or tin, 
made in this manner: Cut a round piece of padeboard 
or tin, 2 feet diameter, on which draw a dar, and cut 
it out; then over the vacancy pade Perfian filk ; paint 
the letters yellow; 4 of the rays yellow, and 4 red; 
the crofs in the middle may be painted half red and half 
yellow, or yellow and blue. This tranfparent dar mull 
be fadened to the wooden hoop by a ferew, to take 
off and on ; the illuminated rays are made of thin wood, 
with tin fockets fixed on their fides within 4 inches 
of each other; in thefe fockets dick illuminating port¬ 
fires ; behind the point of each ray fix a half-pound eale 
of grey, black, or Chineff fire. 

N. B. The illuminated rays to be lighted at the 
fame time as the triangular wheel, or after it is burnt 
out; which may be done by a tin barrel being fixed to 
the wheel, after the manner of thofe in the regulated 
pieces. Into this barrel carry a leader from the illu¬ 
minated rays, through the back of the dar; which 
leader mud be met by another, brought from the tail 
of the lad cafe on the wheel. 

12 2. ’Tranfparent Table Star illuminated. 

Fig. 1. reprefents a table dar, whofe diameter, from Plate 
E to F, is 12 feet; and from E to I, 4 feet. This ccccxxxii* 
proportion, obferved on each fide, will make the centre 
frame 4 feet fquare: in this fquare fix a tranfparent 
dar, as in the figure. This dar may be painted blue, 
and its rays made as thofe of the flaming dars deferibed 
before. The wheel for this dar may be compofed of 
different coloured fires, with a charge or two of flow 
fire ; the wheels a, a, a, a, may be clothed with any 
number of cafes, fo that the dar-wheel confid of the 
fame; the illuminating port-fires, which mud be placed 
very near each other on the frames, mud be fo managed 
as to burn as long as the wheels, and lighted at the fame 
time. 

123. The regulated illuminated Spiral Piece, ’with a pro¬ 
jected Star-wheel illuminated. 

This piece is reprefented by fig. 2. and is thus made. 

Have a block made 8 inches diameter; in this block 
ferew 6 iron fpokes, which mud ferve for fpindles for 
the fpiral wheels : thefe wheels are made as ufual, each 
i-J foot diameter, and 3 feet in height: the fpindles 
mud be long enough to make the wheels 4 or 5 inches 
from one another: at the end of each fpindle mud be a 
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i> “r:nf fcrew-itflt, on which the wheels that hang downwards and be made to take fire fucceffively one after the Different 
, >rc-'5 or w ;u run . and on the fpindles which ftand upwards mull other, io that they may affift the whole pieces to turn ork# 

fire-works bg a Moulder, for the blocks of the wheels to run on. round. ^ - -* 

-- - The projefted ftar-wheel muft turnon the fame The diameter oi the large wheel mull be 24 feet; and 

fpindle on which the large block is fixed ; this fpindle its fell made of wood, which muft be fixed to the large 
muft be long enough to allow the ftar-wheel to project fpokes: on this wheel place 24 cafes of the fame fort 
a little before the ipiral wheels: the exterior diameter with thofe on the fmall wheels; thefe cafes muft burn 4 
"of the ftar-wheel muft be 3 feet 5.' ’ On this wheel fix at a time: in this wheel make 3 circles with iron wire, 

3 circles of iron wire, and on them port-fires; on the and on them place illuminating port-fires, as in the fi- 
block place a tranfparent ftar, or a large 5-pointed bril- gure : the ftar-points on the large fpokes may bewaade 
liant ftar. The cafes on this wheel may burn 4 at once, of thin afh hoops ; the diameter of thefe points clofe 
as it will contain near twice the number of one of the to the centre-wheel muft be 11 inches: on thefe 
fpiral wheels: the cafes on the fpiral wheels muft be points place port-fires, at 34 inches diftance one from 
placed parallel to their fells, and burn two at a time. the other. 

125. si Figure-piece illuminated with jive-pointed Stars. Fig. 7. reprefents the blocks of this piece. The 
The conftruffion of this piece is very eafy, as Ihewn diameters of thefe blocks, at A and B, muft be 8 
Plate by fig. 3. whofe diameter from B to C is 8 feet, and inches; and C and D, 44 inches : the length of each 
cccyxixii. from D to F 2 feet: the vertical wheel in the centre of thefe blocks muft be 6 inches: at the fmall ends of 
muft be 1 foot diameter, and confift of 6 four-ounce thefe blocks fix an iron wheel 5 inches diameter, which 
cafes of different coloured charge, which cafes muft wheels muft have teeth, to turn the wheel E: this 
burn double : on the frames fix 5 pointed brilliant or wheel is fixed on a fmall fpindle ferewed into the large 
blue ftars, rammed 4 inches with compofition : let the fpindle, which goes through the two blocks, and on 
fpace between each ftar be 8 inches; at each point fix which they run. 

a gerbe, or cafe of Chinefe' fire. When to be fired, Suppofing fig. 6. to be on the block A, in fig. 7. and - 
let the gerbe, ftars, and wheel, be lighted at the fame to turn to the right, and another piece of the fame 
t j me> conftruftion on the block B, with its fires placed fo as 

125. The Star-wheel illuminated. to turn it to the left; you will find them move very 

This beautiful piece is Ihown by fig. 4. Its exte- true and faft, by the help cf the 3 iron wheels, which 
riorfellis made of wood, 3 feet 6, or 4 feet diameter; ferve to regulate their motions, as well as to affift 
within this fell, form with iron wire 3 circles, one lefs them in turning : let the iron circles in the front of the 
than the other, fo that the diameter of the leaft may be great wheels be of- different diameters, fo that when 
about 10 inches : place the port-fires on thefe fells with fired they may appear 6 circles. When this piece is 
their mouths inclining outwards, and the port-fires on the fired, all the wheels and illuminations muft be lighted 
points of the ftar with their mouths projedtyig in front : at one time, 
let the exterior fell be clothed with 4 ounce cafes of 

grey charge; thefe cafes muft burn 4 at a time, and Sect. VI. Aquatic Fire-works. 

be lighted at the fame time as the illuminations. 

126. Pyramid of Flower-pots. Works that fport in the water are much efteemed 

Eig. 3 reprefents this curious piece, which muft be by muft admirers of fire-works, particularly water-roc- 
made thus. Let the diftance from A to B be 6 feet; kets ; and as they feem of a very extraordinary nature 
and from one rail to the other, 2 : on the bottom rail to thofe who are unacquainted with this art, they me- 
fix 5 paper mortars, each 34 inches diameter; thefe rit a particular explanation, 
mortars load with ferpents, crackers, ftars, &c. 1 28. Water-rockets, 

In the centre of each mortar fix a cafe of fpur-fire ; May be made from 4 oz. to 2 lb. If larger, they are 
on the fecond rail fix 4 mortars, fo as to ftand exadlly too heavy; fo that it will be difficult to make them keep 
in the middle of the intervals of them on the bottom above water without a cork float, which muft be tied 
rail; on tire third rail place 3 mortars ; on the fourth, to the neck of the cafe ; but the rockets will not dive- 
2; and on the top of the pofts, 1 : the bottom rail fo well with as without floats. 

muft be 6 feet long : all the mortars muft incline a Cafes for thefe are made in the fame manner and 

little forwards, that they may eafily difeharge ; and the proportion as iky-rockets, only a little thicker of pa- 
fpur-fires rammed exadlly alike, that the mortars may per. When you fill thofe which are drove folid, put 
all be fired at the fame time. Having prepared your in firft 1 ladleful of flow fire, then 2 of the proper 
pyramid according to the preceding diredhons, carry charge, and on that 1 or 2 ladles of finking charge,, 
pipes of communication from one fpur-fire to the other, then the proper charge, then the finking charge again, 

127. The illuminated Regulating Piece. and fo on, till you have filled the cafe within 3 dia- 

Fig. 6. reprefents one half of this piece. A, A, meters ; then drive on the compofition 1 ladleful of 
A, A, are flat wooden fpokes, each 5 feet long : at the clay ; through which make a fmall hole to the charge 
end of each place a vertical wheel, i@ inches diame- then fill the cafe, within f a diameter, with corn- 
ter, clofed with 6 four-ounce cafes of brilliant fire ; powder, on which turn down 2 or 3 rounds (f the 

thefe Cafes muft burn but 1 at a time : on two of the cafe in the infide; then pinch and tie the end veiy 

fpokes of each wheel place 2 port-fires, which muft be tight; having filled your rockets (according to the 
lighted with the firft cafe of the wheel; on each fpoke above diredlions), dip their ends in melted rofin orfeal- 
A, A, &c. behind the wheels, place 6 cafes of the ing wax, or elfe fecure them well with greafe. When 
fame fize with thofe on the wheels : thefe cafes muft be you fire thofe rockets, throw in 6 or 8 at a time ; but* 
tied acrofs the fpokes with their mouths all one way, if you would have them all fink, or fwim, at the fame 

tim** 
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Aquatic time, you muft drive them with an equal quantity of 
Fire-works compofition, and fine them altogether. 

“ 129. To make Pipes of Communication , 'which may beufed 

under Water. 

Pipes for this purpofe mull be a little thicker of pa¬ 
per than thofe for land. Having rolled a fufficient num¬ 
ber of pipes, and kept them till dry, wafh them over 
with drying oil, and fet them to dry ; but when you 
oil them, leave about i£ inch at each end dry, for joints : 
if they were oiled all over, when you come to join them, 
the pafle would not flick where the paper is greafy: 
after the leaders are joined, and the pafle dry, oil the 
joints. Thefe pipes will lie many hours under water, 
without receiving any damage. 

130. Horizontal Wheels for the Water. 

Firfl get a large wooden bowl without a handle; 
then have an oftagon wheel made of a flat board 
18 inches diameter, fo that the length of each fide will 
be near 7 inches: in all the tides cut a groove for the 
cafes to lie in. This wheel being made, nail it on 
the top of the bowl; then take 4-eight oz. cafes, filled 
with a proper charge, each about 6 inches in length. 
How, to clothe the wheel with thefe cafes, get fome 
whitifh-brown paper, and cut it into' flips 4 or 5 
inches broad and 7 or 8 long: thefe flips being palled 
all over on one fide, take one of the cafes, and roll one 
of the flips of paper about 1 4 inch on its end, fo that 
there will remain about 25. inches of the paper hollow 
from the end of the cafe : this cafe tie on one of the 
fides of the wheel, near the corners of which mull be 
holes bored, through which you put the packthread 
to tie the cafes : having tied on the firfl cafe at the 
neck and end, put a little meal-powder in the hollow 
paper ; then pafle a flip of paper on the end of another 
cafe, the head of which put into the hollow paper on 
the firfl, allowing a fufficient diflance from the tail 
of one to the head of the other for the palled paper 
to bend without tearing: the fecond cafe tie on as you 
did the firfl: and fo on with the reft, except the laft, 
which mull be clofed at the end, unlefs it is to com¬ 
municate to any thing on the top of the wheel, fuch 
as fire-pumps or brilliant fires, fixed in holes cut in the 
wheel, and fired by the laft or fecond cafe, as the fan¬ 
cy diredts: 6, 8, or any number, may be placed on the 
top of the wheel, provided they be not too heavy for the 
bowl. 

Before you tie on the cafes, cut the upper part of all 
their ends, except the laft, a little (helving, that the fire 
from one may play over the other, without being ob- 
flrudled by the cafe. Wheel-cafes have no clay drove in 
their ends, nor pinched, but are always left open, only 
the laft, or thofe which are not to lead fire, which mull 
be well fecured. 

131. Water Mines . 

For thefe mines you mull have a bowl with a wheel 
on it, made in the fame manner as the water-wheel; 
only in its middle there mud be a hole, of the fame di¬ 
ameter you defign to have the mine. Thefe mines are 
tin pots, with ftrong bottoms, and a little more than 2 
diameters in length: your mine muft be fixed in the 
hole in the wheel, with its bottom refling on tire bowl; 
then loaded with ferpents, crackers, ftars, fmall water- 
rockets, &c, in the fame manner as pots of aigrettes ; 
but in their centre fix a cafe of Chiuefe fire, or a final! 
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gerbe, which muft be lighted at the beginning of the Aquatic 
laft cafe on the wheel. Thefe wheels are to be clothed rire-worki 
as ufual. ' v 

132. Fire-glebes for the Water. 

Bowls for water-globes muft be very large, and the 
wheels on them of a decagon form : on each fide of 
which nail a piece of wood 4 inches long ; and on the 
outfide of each piece cut a groove, wide enough to re¬ 
ceive about 4 of the thicknefs of a 4-oz. cafe: thefe 
pieces of wood muft be nailed in the middle of each face 
of the wheel, and fixed in an oblique direction, fo that 
the fire from the cafes may incline upwards: the wheel 
being thus prepared, tie in each groove a 4-oz. cafe, 
filled with a grey charge; then carry a leader from the 
tail of one cafe to the mouth of the other. 

Globes for thefe wheels are made of 2 tin hoops, 
with their edges outwards, fixed one within the other, 
at right angles. The diameter of thefe hoops muft be 
fomewhat lefs than that of the wheel. Having made a 
globe, drive in the centre of a wheel an iron fpindle, 
which muft (land perpendicular, and its length 4 or 6 
inches more than the diameter of the globe. 

This fpindle ferves for an axis, on which the globe 
is fixed, which, when done, muft (laud 4 or 6 inches 
from the wheel: round one fide of each hoop muft be 
foldered little bits of tin, 24 inches diflance from each 
other; which pieces muft be 2 inches in length each, 
and only fattened at one end, the other ends being left 
loofe, to turn round the fmall port-fires, and hold them 
on : thefe port-fires muft be made of fuch a length as 
will laft out the cafes on the wheel. Tou are to obferve, 
that there need not be any port-fires at the bottom of 
the globe within 4 inches of the fpindle ; for, if there 
were, they would have no efieft, but only burn the 
wheel: all the port-fires muft be placed perpendicular 
from the centre of the globe, with their mouths out¬ 
wards ; and muft all be clothed with leaders, fo as all to 
take fire with the fecond cafe of the wheel; which cafes 
muft burn two at a time, one oppofite the other. When 
two cafes of a wheel begin together, two will end toge¬ 
ther : therefore the two oppofite end cafes muft have 
their ends pinched and fecured from fire. The method 
of firing fuch wheels is, by carrying a leader from the 
mouth of one of the firfl cafes to that of the other; 
which leader being burnt through the middle, will give 
fire to both at the fame time. 

133. Odoriferous Water Balloons. 

Thefe balloons are made in the fame manner as air- 
balloons, but very thin of paper, and in diameter 1^. 
inch, with a vent of f inch diameter. The (hells being 
made, and quite ary, fill them with any of the follow¬ 
ing compofitions, which muft be rammed in tight: thefe 
balloons muft be fired at the vent, and put into a bowl of 
water. Odoriferous works are generally fired in rooms. 

Compofition I. Saltpetre 2 oz. flour of fulphur 1 oz. 
camphor i-oz. yellow amber j- oz. charcoal-duft i oz. 
flour of benjamin or affa odorata -£ oz. all powdered 
very fine and well mixed. 

II. Saltpetre 12 oz. meal-powder 3 07. frankincenfe 
1 oz. myrrh ~ oz. camphor \ oz. charcoal 3 oz. all 
moiflened with the oil of fpike. 

III. Saltpetre 2 oz. fulphur -f-oz. antimony { oz. 
amber f oz. cedar rafpings £ oz. all mixed with the oil 
of rofes and a few drops of bergamot. 


IV- 
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Aquatic IV. Saltpetre 4 oz. fulphur i oz. faw-duft of juni- 
l-ii-c-wort s p er .i 0 , f'^v-duft of cyprefs i oz. camphor \ oz. myrrh 
v 2 drachms, dried rofemary -J oz. cortex elaterii 7 oz. all 
moiftened a little with the oil of rofes. 

N. B. Water rockets may be made with any of the 
above compofttions, with a little alteration, to make 
them weaker or ftronger, according to the fize of the 
cafes. 

134. Water Balloons. 

Having made fome thin paper (hells, of what diame¬ 
ter you pleafe, fill fome with the compofition for water 
balloons, and fome after this manner: Having made 
tiie vent of the (hells pretty large, fill them almoft full 
with water rockets, m.irrons, fquibs, &c. Then put in 
fome blowing powder, fufficient to burft the (hells ; and 
afterwards fix in the vent a water rocket, long enongli 
to reach the bottom of the (hell, and its neck to pro- 
jedt a little out of the vent; this rocket muft be open 
at the end, to fire the powder in the (hell, which will 
burft the fhell, and difperfe the (mail rockets, &c. in the 
water. When you have well fecured the large rocket 
in the vent of the (hell, take a cork float with a hole 
in its middle, which fit over the head of the rocket, and 
fallen it to the (hell: this float muft be large enough 
to keep the balloon above water. 

135. Water Squibs 

Are generally made of i-oz. ferpent cafes feven or 
eight inches long, filled two-thirds with charge, and 
the remainder bounced. The common method of firing 
them is this: Take a water-wheel, wdth a tin mortar 
in its centre, which load with fquibs after the ufual me¬ 
thod ; but the powder in the mortar muft be no more 
than will juft throw the fquibs out eafily into the wa¬ 
ter : you may place the cafes on the wheel either ob¬ 
liquely or horizontally; and on the top of the wheel, 
round the mortar, fix fix cafes of brilliant fire perpen¬ 
dicular to the wheel: thefe cafes muft be fired at the 
beginning of the laft cafe of the wheel, and the mor¬ 
tar at the conclufion of the lame. 

135. A Sea-fight with fmall Ships, and to prepare a Fire - 
Jhipfor it. 

Having procured four or five fmall (hips, of two or 
three feet in length, (or as many as you defign to fight), 
make a number of lmall reports, which are to ferve for 
guns. Of thefe range as many as you pleafe on each 
tide of the upper decks; then at the head and (tern of 
each (hip fix a two-our.ce cafe, eight inches long, filled 
with a (low port-fire receipt; but take care to place it 
in fuch a manner that the fire may fall in the water, 
and not burn the rigging : in thefe cafes bore holes at 
unequal diftances from one another, but make as many 
in each cafe as half the number of reports, fo that one 
cafe may fire the guns on one fide, and the other thofe 
on the oppofite. The method of firing the guns is, 
by carrying a leader from the holes in the cafes to the 
reports on the decks ; you muft make thefe leaders 
very fmall, and be careful in calculating the burning of 
the flow-fire in the regulating cafes, that more than two 
guns be not fired at a time. When you would have a 
broad fide given, let a leader be carried to a cracker, 
placed on the outfide of the (hip ; which cracker muft 
be tied loofe, or the reports will be too flow : in all 
the (hips put artificial guns at the port-holes. 

Having filled and bored holes in two port-fires for 
regulating the guns in one (hip, make all the reft ex¬ 


actly the fame ; then, when you begin the engagement, Aquatic 
light one (hip firft, and fet it a failing, and fo on with Fire works 
the reft, fending them out fingly, which will make them y 
fire regularly, at different times, without confufion ; for 
the time between the firing of each gun will be equal 
to that of lighting the flow fires. • 

The fire-thip may be of any fize ; and need not be 
very good, for it is always loft in the addon. To pre¬ 
pare a (hip for this purpofe, make a port-fire equal in 
fize with thofe in the other (hips, and place it at the 
ftern ; in every port place a large port-fire, filled with 
a very ftrong compofition, and painted in imitation of 
a gun, and let them all be fired at once by a leader 
from the (low fire, within two or three diameters of its 
bottom; a'l along both fides, on the top of the upper 
deck, lay ftar-compofition about half an inch thick 
and one broad, which muft be wetted with thin fize, 
then primed with meal-powder, and fecured from fire 
by parting paper over it j in the place where you lay 
this compofition, drive fome little tacks with flat heads, 
to hold it faft to the deck: this muft be fired juft after 
the (ham guns, and when burning will (how a flame all 
round the (hip : at the head take up the decks, and 
put in a tin mortar loaded with crackers, which mor¬ 
tar muft be fired by a pipe from the end of the (low 
fire; the firing of this mortar will fink the (hip, and 
make a pretty conclufion. The regulating port-fire 
of this (hip muft be lighted at the fame time with 
the firft fighting (hip. 

Having prepared all the (hips for fighting, we (hall 
next proceed with the management of them when on 
the water. At one end of the pond, juft under the fur- 
face of the water, fix two running blocks, at what dif- 
tance you choofe the (hips (hould fight; and at the 
other end of the pond, oppofite to each of thefe blocks, 
under the water, fix a double block ; then on the land, 
by each of the double blocks, place two fmall wind- 
laffes; round one of them turn one end of a fmall cord, 
and the other end put through one of the blocks ; then 
carry it through the Angle one at the oppofite end of 
the pond, and bring it back through the double block 
again, and round the other windlals : to this cord, near 
the double block, tie as many fmall firings as half the 
number of the (hips, at what diftance you think pro¬ 
per ; but thefe firings muft not be more than two feet 
each : make faft the loofe end of each to a (hip, juft 
under her bow-fprit; but if tied to the keel, or too 
near the water, it will overfet the (hip. Half the (hips 
being thus prepared, near the other double block fix 
two more windlaffes, to which fallen a cord, and to it 
tie the other half of the (hips as before : when you fire 
the (hips, pull in the cord with one of the wjndlaffes, 
to get all the (hips together; and when you have fet 
fire to the firft, turn that windlafs which draws them 
out, and fo on with the reft, till they are all out in the 
middle of the pond ; then, by turning the other wind¬ 
lafs, you will draw then back again ; by which method 
you may make them change fides, and tack about 
backwards and forwards at pleafure. For the fire-(hip, 
fix the blocks and windlaffes between the others; fo that 
when (he fails out, (he will be between the other (hips: 
you muft not let this (hip advance till the guns at her 
ports take fire. 

137. To Jire Sky-rockets under Water, 

You muft have (lands made as ufual, only the rails 

muft 
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Aquatic muft be placed flat inftead of edgewife, and have holes 
Fire-works j n tg ern f or th e rocket-flicks to go through ; for if they 
" were hung upon hooks, the motion of the water would 
throw them off: the ftands being made, if the pond is 
deep enough, fink them at the fides fo deep, that, 
when the rockets are in, their heads may juft appear 
above the furface of the water ; to the mouth of each 
rocket fix a leader, which put through the hole with 
the flick ; then a little above the water muft be a board, 
fupported by the ftand, and placed along one fide of 
the rockets ; then the ends of the leaders are turned up 
through holes made in this board, exadtly oppofite the 
rockets. By this means you may fire them fingly or 
all at once. Rockets may be fired by this method in 
the middle of a pond, by a Neptune, a fwan, a water¬ 
wheel, or any thing elfe you choofe. 

138. To repref nt Neptune in bis Chariot. 

To do this to perfection, you muft have a Neptune 
(made of wood, or bafket work) as big as life, 
fixed on a float large enough to bear his weight; on 
which muft be two horfes heads and necks, fo as to 
feem fwimming, as fhown by fig. 11. For the wheels 
of the chariot, there muft be two vertical wheels of 
black fire, and on Neptune’s head a horizontal wheel 
of brilliant fire, with all its cafes, to play upwards. 
When this wheel is made, cover it with paper or pafte- 
board, cut and painted like Neptune’s coronet; then 
let the trident be made without prongs, but inftead of 
them, fix three cafes of a weak grey charge, and on 
each horfe’s head put an eight ounce cafe of brilliant 
fire, and on the mouth of each fix a fhort cafe, of the 
fame diameter, filled with the white-flame receipt, 
enough to laft our all the cafes on the wheels : thefe 
fhort cafes muft be open at bottom, that they may 
light the brilliant fires ; for the horfes eyes put fmall 
port-fires, and in each noftril put a fmall cafe filled 
half with grey charge, and the reft with port-fire com- 
pofition. 

If Neptune is to give fire to any building on the 
water; at his firft fettir.g out, the wheels of the chariot, 
and that on his head, with the white flames on die 
horfes heads, and the port-fires in their eyes and no- 
ftrils, muft all be lighted at once ; then from the bot¬ 
tom of the white flames carry a leader to the trident. 
As Neptune is to advance by the help of a block and 
cord, you muft manage it fo as not to let him turn 
about, till the brilliant fires on the horfes and the tri¬ 
dent begin ; for it is by the fire from the horfes (which 
plays almoft upright) that the building, or work, is 
lighted; which muft be thus prepared. From the 
mouth of the cafe which is to be firft fired, hang fome 
loofe quick-match to receive the fire from the horfes. 
When Neptune is only to be fhown by himfelf, with¬ 
out fetting fire to any other works, let the white flames 
on the horfes be very fhort, and not laft longer than 
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one cafe of each wheel, and let two cafes ti'each wheel -Aou.-.ric 
burn at a time. - lirc-iv-iLs 

139. Swans ami Duels in Water. 

If you would have the fwans or ducks difeharge 
rockets into the water, they muft be made hollow, and 
of paper, and filled with fmall water rockets, with fome 
blowing powder to throw them out: but if this is not 
done, they maybe made of wood, which will laft many 
times. Having made and painted fome fwans, fix then* 
on floats: then in the places where their eyes fhould 
be, bore holes two inches deep, inclining downwards 
and wide enough to receive a fmall port-fire ; the port¬ 
fire cafes for this purpofe muft be made of brafs, two 
inches long, and filled with a flow bright charge. In 
the middle of one of thefe cafes make a little hole ; 
then put the port-fire in the eye-hole of the fwan, lea¬ 
ving about half an inch to projedt out; and in the other 
eye put another port-fire, with a hole made in it: then 
in the neck of the fwan, within two inches of one of 
the eyes, bore a hole flantwife, to meet that in the port¬ 
fire ; in this hole put a leader, and carry it to a water- 
rocket, that muft be fixed under the tail with its mouth 
upwards. On the top of the head place two i-oz. 
cafes, four inches long each, drove with brilliant fire ; 
one of thefe cafes muft incline forwards, and the other 
backwards: thefe muft be lighted at the fame time as 
the water-rocket; to do which, bore a hole between them 
in the top of the fwan’s head, down to the hole in the 
port-fire, to which carry a leader: if the fwan is filled 
with rockets, they muft be fired by a pipe from the end 
of the water-rocket under the tail. When you fet 
the fwan a fwimming, light the two eyes. 

140. Water Fire-fountains. 

To make a fire-fountain, you muft firft have a float 
made of wood, three feet diameter ; then in the middle 
fix a round perpendicular poft, four feet high, and two 
inches diameter; round this poft fix three circular 
wheels made of thin wood, without any fpokes. The 
largeft of thefe wheels muft be placed within two or 
three inches of the float, and muft be nearly of the fame? 
diameter. The fecond wheel muft be 2 feet 2 inches 
diameter, and fixed at two feet diftance from the firlH 
The third wheel muft be 1 foot 4 inches diameter, aad 
fixed within fix inches of the top of the poft : the 
wheels being fixed, take 18 four or eight oz. cafes of 
brilliant fire, and place them round the firft wheel with 
their mouths outwards, and inclining downwards; on 
the fecond wheel place 13 cafes of the fame, and in the 
fame manner as thofe on the firft ; on the third, place £ 
more of thefe cafes, in the fame manner as before, and 
on the top of the poft fix a gerbe ; then clothe all the 
cafes with leaders, lo that both they and the gerbe may 
take fire at the fame time. Before you fire this work, 
try it in the water to fee if the float is properly made, 
fo as to keep the fountain upright. 
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PYROTICS, in medicine, cauftics, or remedies 
either actually or potentially hot; and which accord¬ 
ingly will burn the flefti, andraife an efehar. See Cau¬ 
sticity. 

JPYRRHICHA, ia antiquity, a kind of exercife on 
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horfeback, or a feigned combat,, for the e rerale of the' 
cavalry. 

It was thus called from its inventor Pyrrh’chus, or 
Pyrrhus of Cydonia, who firft taught the Cretans, to- 
march in meafure and cadence to battle, and to oh- 

fexve 
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I'srrlu- ferve the pace of the Pyrrhic foot.—Others derive 
..huis the name from Pyrilius the fon of Achilles, who infti- 
tl tuted this exercife at the obfequies of his father.— 

1 ^' l9, Atiftode fays, that it was Achilles himfelf who invent¬ 
ed it. 

The Romans alfo called it ludus Try anus, “ the Tro¬ 
jan game ; and Aulus Gellius, decurfus. —It is doubt- 
lefs this exercife that we fee represented on medals by 
two cavaliers in front running with lancets, and the 
w ord dicurpo in the exergum. 

PYRRHICHIUS, in - the Greek and Latin poetry, 
a foot confuting of two iyllables, both fhort;—as, 
Dcus. —Among the ancients this foot is alfo called pc- 
riambus; by others hegemona. 

PYRRHO, a Greek .philofopher, born at Elis in 
Peloponnefus, flourilhed about 300 B. C. He was the 
difciple of Anaxarchus, whom he accompanied as far 
as India, where he converfed with the Brachmans and 
Gymnofophifts. He had made painting his profeffion 
before he devoted himfelf to the ftudy of philofophy. 
He eftablifhed a fedt whofe fundamental principle was, 
That there is nothing true or falfe, right or wrong,, 
honeft or difhoneft, juft or unjufl ; or that there is no 
flandard of any thing beyond law or cuftom, and that 
uncertainty and doubt belong to every thing. From 
this continual feeking after truth and never finding it, 
the fedt obtained the name of Sceptics or Pyrrhonians 
from the founder, who is faid to have adted upon his 
own principles, and to have carried hisfcepticifm to fuch 
a ridiculous extreme, that his friends were obliged to 
accompany him wherever he went, that he mighc not 
be run over by carriages, or fall down precipices. If 
this was true, it was not without reafon that he was 
ranked among thofe whofe intelledts wer? cjifturbed by 
intenfe ftudy. But it is treated by a modern writer 
as a mere calumny invented by the dogmatifts; and we 
are flrongly inclined to be of his opinion, (fee Scep¬ 
tics.) Pyrrho died about the 90th year of his age, 
when his memory was .honoured with a ftatue at A- 
thens, and a monument eredted to him in his own 
country. 

PYRRHUS, the name of two kings' of Epirus. 
See that article. ■ p ,,.y 

PYRUS, the pear-tree : A genus of the pen- 
tagynia order, belonging to the icofandria clafs of 
plants ; and in the natural method ranking under the 
36th order, Pomacee. The calyx is quinquefid ; there 
are five petals ; the fruit is an apple, inferior, quinque- 
locular, and polyfpefmotis. To this genus Linnaeus 
has joined the apple and quince; but, on account of 
the remarkable difference between the fruits, the laft 
is treated under the article Cydonia. The other 
ipecies are, 

1. The communis, or common pear-tree, rifes with 
an upright large trunk, branching 30 or 40 feet high, 
in fome widely around, in others more eredtly, and 
forming a conical head ; oval, lanceolated, ferrated 
leaves, and corymbous clufters of’white flowers from 
die Tides of the branches, fucceeded by large fruit ex¬ 
tended at the bafe. Under this fpecies are compre¬ 
hended alrnoft endlefs varieties, all bearing the above 
defcription. They bear their flowers and fruit u; on 
fpurs, arifing from the Tides of the branches from two 
or three years old and upwards ; the fame branches 
and fpurs continuing fruitful for a great number of 
4 


years. The different varieties furnilh fruit for ufc from I*; r»a, 
the beginning of July till the months of May and June, v 
next year j which, according to their times of ripening 
may be divided into three claffes, fummer-pears, au- 
tumn-jsears, and winter-pears. The fummer pears ri- 
pen"In ‘ different forts-trom the beginning of July un¬ 
til the middle or end of September, and are generally 
fit to eat from the tree, or at leaft do not keep a week 
or two before they rot. The autumn pears come to 
their perfediion in October, November, and Decem¬ 
ber; fome ripening nearly on the tree in Odtober and 
the beginning of November, others requiring to lie 
fome time in the fruitery, yvhile fome will keep two 
months : but all the winter-pears, though they attain 
their full growth on the tree by the end of Odtober 
and in November, yet they do not acquire perfediion 
for eating till from the end of November to April and 
May. - Thofe of each clafs have,; different properties; 
fome being melting, others breaking, fome mealy, and 
fome hard and auflere, fit only, for kitchen ufes. As 
many of the fineft forts were firft obtained from France, 
they are ftill continued in mol catalogues by French 
names. 

2. The malus, or common apple-tree, grows 20 or 
30 feet high, having oval ferrated leaves, and fefTile 
umbels of whitifh red flowers, fucceeded by large, 
roundifh, and oblong fruit, concave at the bafe. The 
apple is compofed of four diftindt parts, viz. the pill, 
the parenchyma, the branchery, and the core. The 
pill or lkin is only a dilatation of the outermoft {tin 
or rind of the bark of the branch on which it grew. 

The parenchyma or pulp, as tender and delicious as it is 
found, is only a dilatation, or, as Dr Grew calls it, 
a Jwealth or fuperbience of the inner part of the bark of 
the branch. This appears not only from die vifible 
continuation of the bark from the one through the pe¬ 
dicle or ftalk to the other, but alfo from the ftrudture 
common to both. The branchery or veffels are only 
ramffications of the woody part of the branch, fent 
throughout all the parts of the parenchyma, the greater 
branches .feeing made to communicate with each other 
by inofculations of the lefs. The apple cote is origi¬ 
nally from the pith of the branch ; die fap of which 
finding room enough in the parenchyma through which 
to diffufe itfelf, quits the pith, which by this means 
hardens into core. The varieties of this fpecies are 
amazingly great with refpedt to the differences of the 
fruit. The botaiftfts contend, that the wilding, or 
crab-apple of the woods and hedges, is the original kind, 
and from the feeds of which the cultivated apple was 
firft obtained. The varieties of this laft no doubt are 
multiplied to fome hundreds in different places, having 
been all firft accidentally obtained from the feed or ker¬ 
nels of the fruit, and tile approved forts continued and 
increafed by grafting upon crabs or any kind of apple- 
ftocks: but although the number of varieties is very 
confiderable, there are not above 40 or 50 forts retain¬ 
ed in the nurferymens catalogue. Thefe varieties arrive 
at full growth in fucceffive order from July to the 
end of Odtober, improve in perfediion after being ga¬ 
thered ; and feveral of the winter kinds', in particular, 
keep good for many months, even till the arrival of ap¬ 
ples next fummer. 

Among thefe various kinds of apples fome are ufed 
for the defert, fome for the kitchen, and fome for cy¬ 
der- 
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1^,-as, der-making. Thofc ufcd for the defort are the follow- to fix the birth of Pythagoras in the 4th year of the P) thaso- 
I'yt.ugo- ing, placed as they lucceflively ripen after one another : 52d Olympiad. Of the arguments of thefe learned . 
ras - Ttie white juncating, the margaret apple, the funtmer renters-, Le Clerc has given a luminary in the Liliioibejite 
v pearmain, the lununer queening, the embroidered apple, Choijee, torn. x. p. 8t. &c. and from a review of the 
th; golden rennet, the dimmer while calville, the funimer whole, it would appear that he was not born earlier 
red calville, the tilver pippen, the aromatic pippen, la than the 4th year of the 43d Olympiad, nor later 
reiuctie grijs, la haute hoiite, the royal rufleting, Wheel- than the 4th year of the 52c! ; but in what particular 
er’s rufiei, Sharp’s ruliet, the fpine apple, the golden year oi that period his birth took place, cannot with 
pippen, the nonpareil, the I'c.gi or pomme ti’afi. Thofe any degree of certainty be afcertair.cd. It is cene- 
for the kitchen ufe, in the order of their ripening, are rally believed that he was born in the ifiand of Samos, 
thefe : The codling, the hummer marygold, the hummer and that he flourilhed about 500 years before Chrift, in 
red pearmain, the Holland pippen, the Kectifh pippen, the time of Tarquin the Ld king of Rome *. Kis fa- * 
the courpendu, Loan’s pearmain, the French rennet, ther Mnefarchus, who is thought by home to have been 

the French pippen, the royal ruffet, the mondrous re a- a lapidary, and by others a merchant cf Tyre, ap- c ^ j.’ 

net, the winter pearmain, the pomme violttie, Spencer’s pears to have been a man of fome diftindion, and to 
pippen, the done pippen, and tne oaken pippen. Thofe have bedowed upon his hon the belt education, 
molt edeimed for cyder are, the Devonfhire royal wild- Jamblicus -j- relates a number of wonderful (lories re- f Vit. Py- 
ing, the redftreak apple, the whitfour, the Hereioroflure fpstting Py thagoras’s defeent from Jupiter, his birth, diag. n. 6. 

under-leaf, and the John apple, or deux anna, everlaflmg and early l;fe ; and reprefents him even in his youth as 

hanger, and geunet moyle. a prodigy of wifdomand manly ferioufnefs. But mod 

The juice of apples is a menftruum for iron. A fo- of thefe idle tales confute themfelves, afford nothing of 
lution of iron in the juice of the apples called golden importance to be depended upon, and only prove the 
rennets, evaporated to a thick confidence, proves an ele- credulity, careleflhefs, and prejudice of their author. Of 
gant chalybeate, which keeps well. his childhood and early education we know nothing, ex- 

The bed method of preferving apples for winter ufe, cept that he was fird indrudted in his own country by 
is to let them hang upon the trees until there is danger Creophilus, and aftenvards in Scyrus by Pherecydes 
of froft, to gather them in dry weather, and then to lay (fee Pherecvdes). According to the cudom of the 
them in large heaps to fweat for a month or fix weeks, times he was made acquainted with poetry and mufic ; 

They ought then to be carefully looked over, all which eloquence and allronomy became his private dudies, 
have the lead appearance of decay taken out, the found and in gymnailic exercifes he often bore the palm for 
fruit wiped dry, and packed up in large oil jars, which ilrength and dexterity. He fil'd diftinguifhed bimfelf 
have been thoroughly fealded and d.), and tlwn bopped in gteece at the Olympic games, where, befide gain- 
clofe to exclude the air. If this plan is duly obferved, ing the prixe, he is faid to have excited the highed 
the fruit will keep a iong time found, and their fleih re- admiration by the elegance and dignity of his per- 
main plump; whereas, when expofed to the air, their fon, and the brilliancy of his underbanding, 
ikins will (hrivel, and their pulpfoften. Soon after his appearance at thefe games Pythagoras 

3. The coronaria, or fweet-lcented crab of Virginia, commenced his travels in qued of knowledge. He fird 
grows 12 or 15 feet high, having angular, ferrated vifited Egypt, where, through the intered of Polycrates 
leaves, pedunculated umbels of whiti(h-red, tweet feent- tyrant of Samos, he obtained the patronage of Amalis 
ed flowers, fucceeded by fmall round crabs, remarkably king of Egypt, by whofe influence, combined with his 
four and auflere. There is one variety, called the ever- own affiduity, patience, and perfeverance, he at length 
green Virginian crah tree. gained the confidence of the priefts ; from whom he 

Culture. All the varieties of the pear-tree are hardy, learned their (acred myfteries, theology, and the whole 
and will fucceed in any common foil of a garden or fyftem of fymbolical learning. In Egypt, too, he be- 
orchard. They are propagated by grafting and budding came acquainted with geometry and the true folar 
upon any kind cf pear-flocks; alio occafionally upon fyflem; and, before he left that country, made him- 

quince-docks, and iometimes upon white-thorn docks ; felf mader of all the learning for which it was fo famed 

but pear-docks are greatly preferable to all others for among the nations of antiquity. 

general ufe.—All kinds of apples are propagated in the He afterwards vifited Perlia and Chaldea, where 
lame mariner; ufing app'le-docks indead of pear-docks, from the Magi he learnt divination, the interpreting 
They will fucceed in any common foil of a garden or of dreams, and adronomy. He is likewife laid to 
orchard, and in any free fituation except in a low and have travelled into India, to have converfed with the 
very moiil foil, in which they are apt to canker, and Gymnofophilts, and to have acquired from them a 
» . very foon go off. In a friable loam they are generally knowledge of the philofophy and literature of the ead ; 

Chr* 1 3 j;g C very fuccelsful. and fuch was his ardour in the purfuit of feience, that 

I lUffert, PYTHAGORAS, a celebrated philofopher of an- in qued of it, we are told by Cicero *, he eroded many * Ve Fim- 
on the Ep. tiquity, refpecting the time and place of whofe birth feas, and travelled on foot through many barbarous na- ’ u ®’ ll0, lv ' 
ofI’halaris t h e learned are much divided. Eratodhenes afierts, tions. ’ 

J Citron. t j lat j n t j je 4 g t j 1 Olympiad *, when he was very young, After Pythagoras had fpent many years in gathering 
ora^ 1 la * * )e was a v > <a ° r at the Olympic games. Hence Dr information on every fubjeft, efpecially refpe&ing the 
f’fwo Dif- Bentley + determines the date of his birth to be the 4th nature of the gods, the rites of religion, and the immor- 
ferutions year of'the 43d Olympiad ; whild Lloyd J, who denies tality of the human foul, he returned to his native ifiand, 
on the a t e t i iat t h e Olympic viftor was the fame perfon with the and attempted to mike his knowledge ufeful by inditu- 
ofp h a flj e 'pCiiofopber, places it about the 3d year of the 48th O- ting a fchool for the infiruftion of his countrymen. 

VS and y* lyrnpiad. Mr DodvvelH differs from both, and wiihes Failing of fuccefs in this laudable undertaking, he 
thagoras. xy> - ’ 4 Y repaired 
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Fyths&o- repaired to Delos, where he pretended to receive 
ra ; ‘ moral dogmas from the prieftefs of Apollo. He alfo 
. vifited Crete, where he was initiated into the mod 
facred myfteries of Greece. He wentlikewife to Sparta 
and Elis, and again affifted at the Olympic games; 
where in the public affembly he was faluted with the 
title o{ fophiji or wife man, vhich he declined for one 
more humble. See Philology, n° i. and Philoso¬ 
phy n° i. 

He returned to Samos enriched with mythological 
learning and myfterious rites, and again mftituted a 
fchool. His myfterious fymbols and oracular precepts 
made this attempt more fuccefsful than the former had 
been ; but meeting with fome oppofition, or being de¬ 
tected in fome pious frauds, he fuddenly left Samos, 
retired to Magna Grecia, and fettled at Crotona. 

Here he founded the Italic feet (fee Philosophy 
n° 20.) ; and his mental and perfonal accomplifhments, 
the fame of his diftant travels, and his Olympic crown, 
foon procured him numerous pupils. His bold and 
manly eloquence and graceful delivery attracted the 
moft diffolute, and produced a remarkable change in 
the morals of the people of Crotona. His influence 
was increafed by the regularity of his own example, 
and its conformity to his precepts. He punctually at¬ 
tended the temples of the gods, and paid his devotions 
at an early hour ; he lived upon the pureft and moft 
innocent food, clothed himfelf like the priefts of E- 
gypt, and by his continual purifications and regular 
offerings appeared to be fuperior in fanctity to the reft 
of mankind. He endeavoured to affuage the paffions 
of his fcholars with verfes and numbers, and made a 
practice of compofing his own mind every morning, 
by playing on his harp, and fmging along with it the 
pseans of Thales. To avoid the temptations of eafe 
and the feductions of idlenefs, bodily exercifes alfo made' 
a confiderable part of his difeipline. 

At Crotona he had a public fchool for the general 
benefit of the people, in which he taught them their 
duty, praifing virtue and condemning vice ; and parti¬ 
cularly inftructing them in the duties of focial life. 
Befides this, he had a college in his own houfe, which 
he denominated Ko/in^m, in which there were twoclaffes 
of ftudents, viz. efsmpcxo/, who were alfo called aufcuU 
tantes and eo-anifix.ni. The former of thefe were proba¬ 
tioners, and were kept under a long examen. A fi- 
lence of five years was impofed upon them ; which A- 
puleius thinks was intended to teach them modefty 
and attention; but Clemens Alexandrinus thinks it 
was for the purpole of abftrafting their minds from 
fenfible objects, and inuring them to the pure con¬ 
templation of the Deity. The latter clafs of fcholars 
were called genuini, perfetti, mathematici , and, by way of 
. eminence, Pythagoreans. They alone were admitted 

to the knowledge of the arcana and depths of Pytha- 
goric difeipline, and were taught the ufe of ciphers 
and hieroglyphic writings. 

Clemens obferves, that thefe orders correfponded 
very exactly to thofe among the Hebrews: for in the 
fchools of the prophets there were two claffes, viz. 
the fons of the prophets, who were the fcholars, and 
the doftors or mafters, who were alfo called perfecli ; 
and among the Levites, the novices or tyros, who had 
their quinquennial exercifes, by way of preparation. 
Daftly, even among the profelytes there were two or¬ 


ders ; cxcterici , or profelytes of the gate; and intrin- Pythag®- 

feci or perfeSH , profelytes of the covenant. He adds, ra3 -_ 

it is highly probable, that Pythagoras himfelf had 
been a profelyte of the gate, if not of the covenant. 

Gale endeavours to prove that Pythagoras borrowed 
his philofophy from that of the Jews ; to this end 
producing the authorities of many of the fathers and 
ancient authors, and even pointing out the tracks and 
footfteps of Mofes in feveral parts of Pythagoras’s 
dodtrine. But we believe the learned author was mif- 
led by the Chriftian Platonifts. 

The authority of Pythagoras among his pupils was 
fo great, that it was even deemed a crime to aifpute 
his word; and their arguments were conlidered as in¬ 
fallibly convincing, if they could enforce them by add¬ 
ing, that “ the mafter faid fo ;” an expreffion which af¬ 
terwards became proverbial in jurare in verba magijlri. 

This influence over his fchool was foon extended to the 
world, and even his pupils themfelves div’ded the ap- 
plaufe and approbation of the people with their mafter; 
and the rulers and legiflator-i of all the principal towns 
of Greece, Sicily, and Italy, boafted of being the dif* 
ciples of Pythagoras. To give more weight to his 
exhortations, as fome writers mention, Pythagoras re¬ 
tired into a fubterraneous cave, where his mother fent 
him intelligence of every thing which happened during 
his abfence. After a certain number of months he 
again re-appeared on the earth with a grim andghaftly 
countenance, and declared in the affembly of the people 
that he was returned from hell. From fimilar exag¬ 
gerations it has been afferted that he appeared at the 
Olympic games with a golden thigh, and that he could 
write in letters of blood whatever he pleafed on a look- 
ing-glafs; and that by fetting it oppofite to the moon, 
when full, all the characters which were on the glafs 
became legible on the moon’s dife. They alfo relate, 
that by fome magical words he tamed a bear, flopped 
the flight of an eagle, and appeared on the fame day 
and at the fame inftant in the cities of Crotona and 
Metapontum, &c. 

At length his lingular doctrines, and perhaps his 
ftrenuoufly afferting the rights of the people again ft 
their tyrannical governors, excited a fpirit of jealoufy,. 
and raifed a powerful party againft him ; which foon 
became fo outrageous as to oblige him to fly for his 
life. His friends fled to Rhegium; and he himfelf, af¬ 
ter being refufed protection by the Locrians, fled to 
Metapontum, where he was obliged to take refuge in 
the temple of the mufes, and where it is faid he died 
of hunger about 497 years before Chrift. Refpedting 
the time, place, and manner of his death, however, 
there are various opinions, and many think it uncertain 
when, where, or in what manner, he ended his days- 
After his death his followers paid the fame refpedt to. 
him as was paid to the immortal gods; they eredted 
ftatues in honour of him, converted his houfe at Cro¬ 
tona into a temple of Ceres, appealed to him as a deity, 
and fwore by his name. 

Pythagoras married Theano of Crotona, or, accord¬ 
ing toothers, of Crete, by whom he had two fons, Te- 
lauges and Mnefarchus, who, after his death, took care 
of his fchool. He is faid alfo to have had a daughter 
called Damo . 

Whether he left any writings behind him is difputed- 
It feems probable, however, that he left none, and that 

fuck 
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Pythago- fuch as went under his'name were written by fome of 

% _™ s - his followers. The golden vcrfes which Hierocles illu- 

v ftrated with a commentary, have been alcribed to Epi- 
charmus or Empedocles, and contain a biiei fummary 
of his popular do&rines. From this circumftance, and 
from the myfterious fecrecv with which he taught, our 
information concerning his doctrine and philofophy is 
very uncertain, and cannot always be depended on. 

The purpofe of philofophy, according to the fyftem 
of Pythagoras, is to free the mind from incumbrances, 
and to raife it to the contemplation of immutable truth 
and the knowledge of divine and fpiritu.il objefts. To 
bring the mind to this (late of perfection is a work of 
fome difficulty, and requires a variety of intermediate 
fteps. Mathematical fcience was with him the firft 
hep to w'ifdom, becaufe it inures the mind to contem¬ 
plation, and takes a middle courfe between corporeal 
and incorporeal beings. The whole fcience he divided 
into two parts, numbers and magnitude; and each of thele 
he fubdivided into two others, the former into arithme¬ 
tic and mufic , and the latter into magnitude at rejl and in 
motion ; the former of which comprehends geometry, and 
the latter ajironomy. Arithmetic he conlidered as the 
nobleft fcience, and an acquaintance with numbers as 
the higheft good. He confidered numbers as the princi¬ 
ples of every thing ; and divided them into fcientific and 
intelligible. Scientific number is the production of the 
powers involved in unity, and its return to the fame; 
number is not infinite, but is the fource of that infinite 
divifibility into equal parts which is the property of all 
bodies. Intelligible numbers are thofe which exifted 
in the divine mind before all things. They are the mo¬ 
del or archetype of the world, and the caufe of the ef- 
fence of beings. Of the Monad, Duad, Triad, Tetrad, 
and Decad, various explanations have been given by 
various authors ; but nothing certain or important is 
known of them. In all probability, numbers wereufed 
by Pythagoras as fymbolical reprefentations of the firlt 
principles and forms of nature, and efpecially of thofe 
eternal and immutable efiences which Plato denominated 
ideas; and in this cafe the monad was the Ample root 
from which he conceived numbers to proceed, and as 
fuch, analogous to the fimple eflence of deity; from 
whence, according to his fyftem, the various properties 
of nature proceed, 

Mufic followed numbers, and was ufeful in raifing 
the mind above the dominion of the paffions. Pytha¬ 
goras confidered it as a fcience to be reduced to mathe¬ 
matical principles and proportions, and is faid to have 
cilfcovered the mufical chords from the circumftance of 
feveral men fucceffively ftriking with hammers a piece 
* Hiftory of heated non upon an anvil. This Itory Dr Burney * 
of Mufic, diferedits; but allows, from the uniform teftimony of 
vol. i. writeis ancient and modern, that he invented the har- 

P* 44i. monical canon or monochord, (fee Monochcrd.) The 

mufic of the fpheres, of which every one has heard, was 
a moft fanciful dodtrine of Pythagoras. It was pro¬ 
duced, he imagined, by the planets ftriking on the ether 
through which in their motion they paffed; and he 
confidered their mufical proportions as exaft, and 
their harmony perfedt. 

Pythagoras, as we have already feen, learned geome¬ 
try in Egypt; but by Inveftigating many new theorems, 
and by digefting its principles, he reduced it to a more 
regular fcience. A geometrical point, which be defines 


to be a monad, or unity with pofilion, he fays eorre- 
fponds to unity in arithmetic, a line to two, a fuperfi- 
cies to three, ana a it lid to four. He difeovered fe¬ 
veral of the propoiitions of Euclid ; and on clifcovering 
the 47th of book ift, he is faid to have offered a heca¬ 
tomb to the gods; but as he was averfe to animal facri- 
fices, this aiiertion is furely falfe. His great progrefs in 
aftronomical fcience has been mentioned elfewhere. See 
Astronomy, n° 11,22; and Philosophy, n° 15, 16. 

Wifdom, according to Pythagoras, is converfant 
with thofe objects which are naturally immutable, eter¬ 
nal, and incorruptible ; and its end is to affimilate the hu¬ 
man mind to the divine, and to qualify us to jcin the 
afiembly of the gods. Adtive and moral philofophy 
preferibes rules and precepts for the condudt of life, and 
leads us to the practice of public and private virtue.— 
On thefe heads many of his precepts were excellent, and 
fome of them were whimfical and ufelefs. Theoreti¬ 
cal philofophy treats of nature and its origin, and is, 
according to Pythagoras, the higheft object of ftudy. 
It included all the profound myfteries which he taught, 
of which but little is now known. God he confiders 
as the univerfai mind, diffufed through all things, and 
the felf-moving principle of all things (auTc/saT/v/soc tm 
srav-ra,), and of whom every human foul is a portion *. 
It is veiy probable, that he conceived of the Deity as a 
fubtle fire, eternal, adlive, and intelligent; which is not 
inconfiftent with the idea of incorporeality, as the an¬ 
cients underftood that term. This Deity was primarily 
combined with the chaotic mafs of paffive matter, but 
he had the power of feparating himfelf, and fince the 
reparation he has remained diftineff. The learned Cud- 
worth contends, that Pythagoras maintained a trinity 
of hypoftafes in the divine nature, fimilar to the Pla¬ 
tonic triad (fee Platonism). We cannot fay that 
his arguments appear to have much force ; but we think 
the conclufion which he wiflies to eftablifh extremely pro¬ 
bable, as Plato certainly drew his doctrine from fome of 
the countries which Pythagoras had vifited before him. 

Subordinate to the Deity there were in the Pytha¬ 
gorean creed three orders of intelligences, gods, demon', 
and heroes, of different degrees of excellence and digni¬ 
ty. Thefe, together with the human foul, were confi- 
dered as emanations from the Deity, the particles of 
fubtle ether affirming a groffer clothing the farther they 
receded from the fountain. Hierocles defines a hero 
to be a rational mind united with a luminous body. 
God himfelf was reprefented under the notion of mo¬ 
nad, and the fi.bordinate intelligences as numbeis de¬ 
rived from and included in unity. Man is confidered 
as confifting of an elementary nature and a divine or 
rational foul. His foul, a felf-moving principle, is com- 
pofed of two parts ; the rational, feated in the brain ; and 
the irrational, including the paffions, in the heart. In 
both thefe refpe&s he participates with the brutes, 
whom the temperament of their body, &c. allows not 
to aft rationally. The fenfitivc foul perifhes; the other 
affumes an ethereal vehicle, and pafles to the regions of. 
the dead, till fent back to the earth to inhabit fome 
other body, brutal or human. See Metempsychosis, 
It was unqueftionably this nction which led Pythago¬ 
ras and his followers to deny themfelves the ufe of flefh, 
and to be fo peculiarly merciful to animals of every de- 
feription. Some authors, however, fay, that flefti and 
beans, the ufe of which he alfo forbad, were prohibited, 
4 Y 2 becaufe 


PythE'*- 

ras. 


' Cicero de 
Seneit. 

^ 21 . 
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INthago- becaufe he fuppofed them to have been produced from 
r..s. t he fame putrified matter, from which, at the creation 
of the world, man was formed. 

Of the fymbols of Pythagoras little is known. They 

have been religioufly concealed ; and though they have 
awakened much curiofity, and occafioned many ingeni¬ 
ous conjedlures, they Hill appear to us dark and tri¬ 
fling. As a fpecimen we give the following : “ Adore 
the found of the whilpering v> ind. Stir not the fire 
with a fword. Turn alide from an edged tool. Pafs 
not over a balance. Setting out on a journey, turn not 
back, for the furies will return with you. Breed no¬ 
thing that hath crooked talons. Receive not a fwal* 
low into your houfe. Look not in a mirror by the 
light of a candle. At a facrifice pair not your nails. 
Eat not the heart or brain. Tafte not that which hath 
fallen from the table. Break not bread. Sleep not 
at noon. When it thunders touch the earth. Pluck not 
a crown. Road not that which has been boiled. Sail 
not on the ground. Plant not a palm. Breed a cock, 
but do not facrifice it, for it is facred to the fun and 
moon. Plant mallows in thy garden, but eat them not. 
Abftain from beans,” 

The following precepts are more important: “ Dif- 
courfe r.ot of Pythagorean dodtrines without light. 
Above all things govern your tongue. Engrave not 
the image of. God in a ring. Quit not your ftation 
without the command of your general. Remember 
that the paths of virtue and of vice referable the letter 
f Sat. III.. Y. To this fymbol Perflus refers f, when he fays,. 

56 . 

Et tibi qua Samios diduxit liUra ramos, 

Surgentem dextro monjlravit. limite collem . 

There has the Samian Y’s inftrudlive make 
Pointed the road thy doubtful foot ftiould take ; 
There warn’d thy raw and yet unpractis’d youth* 
To tread the rifing right-hand path of truth. 

The fcantinefs and uncertainty of our information 
refpedting Pythagoras, renders a regular and complete 
account of his life and dodlrines impoffible. A mo- 
. Ancient dern aut h° r t of profound erudition pronounces him 
Metaphy- to have been unquejlionably the wifeft man that ever li¬ 
lies, ved, if his matters the Egyptian priefts mutt not be ex¬ 

cepted. This is faying a great deal too much ; but 
that he was one of the moft diftinguifhed philofophers 
of antiquity,, or, as Cicero exprelfes it, vir prcejlanti 


fifiknth , appears very evident; and his moral charac- Pythago- 
ter has never been impeached. The myfterious air reans 
which he threw over his dodtrines, and the apparent p .P 
inanity cf fome of his fymbols, have indeed fubjedted 7 v 
him to the charge of impofture, and perhaps the charge 
is not wholly groundless: but when we confider the 
age in which he lived, and the nature of the people 
with whom he had to deal, who would in all probabi¬ 
lity have refitted more open innovations, even this will 
not appear fo blameable as at firft fight we are apt to 
think it; and it is worthy of notice, that the worft {lo¬ 
ries of this Lind have come down to us in a very que- 
ftionable Ihape, and with much probability appear to 
be falfe. 

PYTHAGOREANS, a fed! of ancient philofo¬ 
phers, fo called from being die followers of Pythago-- 
ras. See the preceding article. 

PYTRIA, the priettefs of Apollo at Delphi,, by 1 
whom he delivered oracles. She was fo called from 
Pythius, a name of that god, which is faid to have been? 
given him on account of his vidlory over the ferpent 
Python. 

The Pythia was at firft required to be a young girl* 
but in later times fhe was a woman of 50 years of age. 

The firft and moft famous Pythia was Phenmonoe. ti¬ 
rades were at firft delivered by her in hexameter verfe. 

All the Pythias were to be pure virgins, and all of them. 
delivered their oracles with great enthufiafm and violent 
agitations. See Oracle and Delphi. 

PYTHIAN games, in Grecian antiquity, fports 
inftituted near Delphos in honour of Apollo, on ac¬ 
count of his flaying the ferpent Python. See Apol¬ 
lo. —Thefe games, at their firft inftitution, were ce¬ 
lebrated only once in nine years ; but afterwards every 
fifth year, from the number of the Parnaffian nymphs 
who came to congratulate Apollo, and to make him 
prefents on his vidlory. The vidler was crowned with 
garlands. 

PYTHON, in fabulous hiftory, a monftrous ferpent* 
produced by the earth after Deucalion’s deluge. Juno 
being exafpet ated at Latona, who was beloved by Jupi¬ 
ter, commanded this ferpent to deftroy her; but flying 
from the purfuit of the monfter, fhe efcapetl to Delos,, 
where fhe was delivered of Diana and Apollo ; the latter 
of whom at length deftroyed Python with his arrows* 
in memory of which vidlory the Pythian games were in- 
ftituted. See Aeollo, 


Q. 

Q , or q, the r6th letter and 12th confonant of under, one, are put into a eanular foim, for the paflage- 
our alphabet; but is not to be found either in of the breath, 
the Greek, old Latin, or Saxon alphabets ; and in- The q is never founded alone, but in conjundtiom 
deed fome would entirely exclude it, pretending that with u, as in quality, quejlim, quite, quote, &c. and ne- 
k ought to be ufed wherever this occurs. However, as ver ends any Englifh word. 

it is formed in the voice in a different manner, it is un- As a numeral, Q__ftands for 500 ; and with a dafh 
doub'.edly a diftincl letter : for, in exprefling this-found, over it, thus Q^for 500,000. 

the cheeks are contiadted, and the lips, particularly the Ufed as an ahbreviature, fignifies quantity , or quan¬ 
tum* 
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Quab turn. Thus, among phyficians, q. pi. is quantum pla - 

II ctt, i. e. “ as much as you pleafie” of a thing ; and 

Quadrant. ^ j ; s q uanlum J'ufficit, i. e. “ as much as is necef- 
v iary.” Q^E. D. among mathematicians, is quod uat 
demonjlrandum, i. e. “which was to he dcmoritiaied 
and Q^E. F. is quod mil faciendum, i. e. “ which was 
to be done.” Q^D. among grammarian'., is qu.f dic¬ 
tum, i. e. “as it it were laidor, “as who linuld 
fay.” In the notes of the ancients, Qftands for Ifd.i- 
tus, or dhthuius ; Q. B. V. for q.io.t lene lertut} 

S. 8. S. for qu£ fupra fciiptufunt; Q_. M. Ur hf in- 
tui Mut'ms, or quomodo ; Quint, for ^uimilii's ; and 
Quasi', for quajlur. 

QUAB, in ichthyology, the name of a Ruffian fifh, 
which is laid to be at lirlt a tadpole, then it frog, and 
at lull a filli. Dr Mounfey, who made many inquiries 
concerning thefe pretended changes, coniiders them 
all as fabulous. He had opportunity of feeing the 
fifh itfclf, and found that they fpawned like other 
fillies, and grew in fize, without any appearances to 
juftify the report. He adds, that they delight in 
very clear water, in rivers with far.dy or llony bot¬ 
toms, and are never found in Handing lakes, or in 
rivers palling through marlhy or molly grounds, 
where frogs choofe moft to be. 

QUABES, are a free people of Africa, inhabiting 
the louthern banks of the river Seftos, and between that 
and Sierra Leona, They are under the protection of 
the emperor of Manow. 

QUACHA, or Quagga. See Equus, n° 5. 

QUACHILTO, 111 ornithology, is the name of a 
grave's very beautiful Braltlian bird, called alfo yacazintli, and 
Hilt, lira- porphyria Americanus. It is of a fine blackifh purple 

fil, colour, variegated with white ; its beak is white while 

young, but becomes red as it grows older, and has a 
naked fpace at its bafts, -refernbling in fome fort the 
coot; its legs are of a yellowilh green ; it lives about 
the waters, and feeds on fifh, yet is a very well tailed 
bird. It imitates the crowing of a common cock, and 
makes its mufic early in the morning. 

QUACK, among phyficians, the fame with empiric. 
See the article Empiric. 

QUADI, (Tacitus) ; a people of Germany, fituated 
to the foulh-eall of the mountains of Bohemia, on the 
banks of the Danube, and extending as far as the river 
Marus, or March, running by Moravia, which country 
they occupied. 

QITADR AGESIMA, a denomination given to lent, 
from its confiftrng of 40 days. See Lukt. 

QUADRANGLE, in geometry, the fame with a 
quadrilateral figure, or one confiding of four fides and 
four angles. 

QUAD RAMS, the quarter or fourth part of any 
thing, particularly the as, or pound. 

Quadrans, in En.lilh money, the fourth part of a 
penny. Before the reign of Edward I. the fmalleft 
coin was a ferling, or penny, marked with a crofs 
by the guidance of which a penny might be cut into 
halves for a halfpenny, or into quarters or four parts 
for farthings ; till, to avoid the fraud of unequal cut¬ 
tings, that king coined halfpence and farthings in di- 
ftinct round pieces. 

QUADRANT, in geometry, the arch of a circle, 
containing 90°, or the iouith part of the entire peri¬ 
phery. 


Sometimes alfo the fpace or area, included between Quadrar t. 
this arch and two radii drawn from the centre to each w '" v ‘ 
extremity thereof, is called a quadrant, or, more pro¬ 
perly, a quadrantal fpace, as being a q-.arter of an en¬ 
tire circle. 

Quadrant, alfo denotes a mathematical inflrument 
of gr eat ule in allronomy and navigation, for taking 
the altitudes of the fun and liars, as alio for taking an¬ 
gles in lurveying, &c. 

This initrument is varioufly contrived, and furnifhed 
with different apparatus, according to the various ufes 
it is intended for ; but they all have this in common, 
tint they conlift of a quarter of a circle, whofe limb is 
divided into 90“. Some .have a plummet fufpmded 
from the centre, and are furnilhed with fights to look 
through. 

The principal and mollufeful quadrants are the com¬ 
mon lurveying quadrant, aftronomical quadrant, 

Adams’s quadrant, Cole’s quadrant, Gunter’s qua. 
drant, Hadley’s quadrant, horodictical quadrant, Sut¬ 
ton’s or Collins’s quadrant, and the finical quadrant, 

&c. Of each of vyhich in order. 

1. The common furveying quadrant, is made of brafs, 
wood, or any other folid fubltance ; the limb of which 
is divided into 90°, and each of thefe faither divided 
into as many equal parts as the fpace will allow, either 
diagonally or otherwife. On one of the femidiameters 
are fitted two moveable fights; and to the centre is 
fometimes alfo fixed a label, or moveable index, bearing 
two other fights ; but in lieu of thefe laft lights there 
is fometimes fitted a telefcope : alfo from the centre 
there is hung a thread with a plummet;, and on the. 
under fide or face of the inflrument is fitted a ball and 
focket, by means of which it may be put into any po- 
fition. The general ule of it is for taking angles in a 
vertical plane, comprehendedunder right lines going 
from the centre of the inllrument, one of which is. 
horiz.uta', and the other is direited to fome vifible 
point. But befides the parts already deferibed, there 
is frequently added on the face, near the centre, a 
kind_of compartment, called the quadrat, or geometri¬ 
cal fquare. See Quadrat. 

This quadrant may be ufed in different fituations 1 
for obferving heights or depths, its plane mull be difi- 
pofed perpendicularly to the horizon ; but to take ho¬ 
rizontal diftar.ces, its plane is difpofed parallel thereto. 

Again, heights and di.tances may be taken two ways, 
viz. by means of the fixed fights and plummet, or by 
the label ; As to which, and the manner of mealuring 
angles, fee Geometry, p. 674, &c. 

2. The aftronomical quadrant is a large one, ufually 
made of brafs, or wooden bars faced with iron plates ;; 
having its limbs nicely divided, either diagonally or 
otherwife, into degrees, minutes and feconds; and fur- 
niihed with two telefcopes, one fixed on the fide of the- 
quadrant, and the other moveable about the centre, by 
means of the ferew,. There are alfo dented wheels, 
which ferve to direct the inflrument to any object or 
phenomenon.—The ufe of this curious inllrument, in, 
taking obfervations of the fun, planets, and fixed liars, 
is obvious ; for being turned horizontally upon its axis, 
by means of the telefcope, till the objefl is feen through 
the moveable telefcope, then the degrees, &c. cut by 
the index give the altitude required. See Astrokomy* 
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Ojudrant. 3. CoL’s quadrant is a very ufeful inftrument invent- 
' ed by Mr Benjamin Cole. It confifts of 6 parts, viz,. 

ccccxxvu. the daff All (ng. 1.) ; die quadrant-.il arch 1 )E ; three 
vanes A, B, C ; and the vernier FG. The ftaff is a 
bar i.f wood about two feet long, an inch and a quarter 
Load, and of a fr.fficient thicknefs to prevent it from 
bending or warping. The quadrantal arch is alfo of 
wood ; and is divided into degrees, and third-parts 
of a degree, to a radius of about nine inches ; to its ex¬ 
tremities are fitted two radii, which meet in the centre 
of the quadrant by a pin, round which it eafily moves. 
The light-vane A is a thin piece of brafs, almoft two 
inches in height and one broad, placed perpendicularly 
on the end of the ftaff A, by the help of two ferews 
palling through its foot. Through the middle of this 
vane is drilled a fmall hole, through which the coinci¬ 
dence or meeting of the horizon and folar fpot is to be 
viewed. The horizon vane B is about an inch broad, 
and two incites and a half high, having a flit cut thro’ 
it of near an inch long and a quarter of an inch broad ; 
this vane is fixed in the centre pin of the inftrument, in 
a perpendicular pofition, by the help of two ferews paf- 
fing through its foot, whereby its pofition with refpeCt 
to the fight-vane is always the fame, their angles of in¬ 
clination being equal to 45 degrees. The fhade-vane 
C is compofed of two brafs plates. The one, which 
ferves as an arm, is about four inches and a half long, 
and three quarters of an inch broad, being pinned at 
one end to the upper limb of the quadrant by a ferew, 
about which it has a fmall motion; the other end lies 
in the arch, and the lower edge of the arm is directed 
to the middle of ihe centre-pin ; the other plate, which 
is properly the vane, is about two inches long, being 
fixed perpendicularly to the other plate, at about half 
an inch diftance from that end next the arch ; this vane 
may be ufed either by its fhade or by the folar fpot 
calf by a convex lens placed therein. And, becaufe 
the wood-work is often apt to warp or twift, therefore 
this vane may be rectified by the help of the ferew, fo 
that the warping of tire inftrument may occaiion no er¬ 
ror in the obfervation, which is performed in the fol¬ 
lowing manner : Set the line G on the vernier againft 
a degree on the upper limb of the quadrant, and turn 
the ferew on the backfide of the limb forward or back¬ 
ward, till the hole in the fight-vane, the centre of the 
glafs, and the funk fpot in the horizon-vane, lie in a 
right line. 

To find the fun’s altitude by this inftrument; Turn 
your back to the fun, holding the inftrument by the 
ftaff with your right hand, fo that it be in a vertical 
plane palling through the fun ; apply your eye to the 
fight-vane, looking through that and the horizon-vane 
till you fee the horizon ; with the left hand Aide the 
quadrantal arch upwards, until the folar fpot or fhade, 
call by the fhade-vane, fall dire&ly on the fpot or flit 
in the horizon-vane ; then will that part of the qua¬ 
drantal arch, which is raifed above G or S (according 
as the obfervation refpeCted either the folar fpot or 
ihade) fliow the altitude of the fun at that time. But if 
the meridian altitude be required, the obfervation mull 
be continued ; and as the fun approaches the meridian, 
the fea will appear through the horizon-vane, and then 
is the obfervation finifhed; and the degrees and mi¬ 
nutes, counted as before, will give the fun’s meridian 


altitude : or the degrees counted from the lower limb QuaJrart. 
upwards will give the zenith-diftance. v 

4. Adams’s quadrant differs only from Cole’s qua¬ 
drant in having an horizontal vane, with the upper 
part of the limb lengthened ; fo that the glafs, which 
calls the folar fpot on the horizon-vane,, is at the fame 
diftance from the horizon-vane as the figlit-vane at the 
end of the index. 

5. Gunter’s quadrant, fo called from its inventor Ed¬ 
mund Gunter, befides the ufual apparatus of other 
quadrants, has a ftereographical projection of the 
fphere on the plane of the equinoctial. It has alfo 
a kalendar of the months, next to the divifions of the 
limb. 

Ufe of Gunter's quadrant. 1. To find the fun’s me¬ 
ridian altitude for any given day, or the day cf the 
month for any given meridian aHitude. Lay the thread 
to the day of the month in the fcale next the limb ; and 
the degree it cuts in the limb is the fun’s meridian al¬ 
titude. Thus the thread, being laid on the 15th of 
May, cuts 59° 30', the altitude iought; and, contrari- 
ly, the thread, being fet to the meridian altitude, fhows 
the day of the month. 2. To find the hour of the day. 

Having put the bead, which Aides on the thread, to 
the fun’s place in the ecliptic, obferve the fun’s alti¬ 
tude by the quadrant; then, if the thread be laid oyer 
the fame in the limb, the bead will fall upon the hour 
required. Thus fuppofe on the 10th of April, the 
fun being then in the beginning of Taurus, I obferve 
the fun’s altitude by the quadrant to be 36° ; I place 
the bead to the beginning of Taurus in the ecliptic, 
and lay the thread over 36° of the limb ; and find the 
bead to fall on the hour-line marked 3 and 9 ; accord¬ 
ingly the hour is either 9 in the morning or 3 in the 
afternoon. Again, laying the bead on the hour given, 
having firA reCliAed or put it to the fun’s place, the 
degree cut by the thread on the limb gives the altitude. 

Note, the bead may be rectified otherwife, by bringing 
the thread to the day of the month, and the bead to 
the hour-line of 12. 3. To find the fun’s declination 

from his place given, and contrariwife. Set the bead 
to the fun’s place in the ecliptic, move the thread to 
the line of declination, and the bead will cut the 
degree of declination required. Contrarily, the bead 
being adjufted to a given declination, and the thread 
moved to the ecliptic, the bead will cut the fun's place. 

4. The fun’s place being given, to find his right afeen¬ 
fion, or contrarily. Lay the thread on the fun’s place 
in the ecliptic, and the degree it cuts on the limb is the 
right afeenfion fought. Contrarily, laying the thread 
on the light afceniion, it cuts the fun’s place in the 
ecliptic. 5. The fun’s altitude being given, to find his 
azimuth, and contrariwife. Rectify the bead for the 
time, as in the fecond article, and obferve the fun’s al¬ 
titude: bring the thread to the complement of that al¬ 
titude ; thus the bead will give the azimuth fought, 
among the azimuth lines. 6. To find the hour of the 
night from fome of the five ftars laid down on the qua¬ 
drant. (1.) Put the bead to the Aar you would ob¬ 
ferve, and find how many hours it is off the meridian, 
by article 2. (2.) Then, from the right afeenfion of 

the Aar, fubtraCl the fun’s right afeenfion converted in¬ 
to hours, and mark the difference; which difference, 
added to the obferved hour of the Aar from the meri¬ 
dian,* 
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Quadrant, dian, fhovvs how many hours the Tun is gone from the 
meiidian, which is the hour of the night. Suppofe on 
the 15th of May the fun is in the 4th degree of Ge¬ 
mini, I fet the bead to Arfturus ; and, obferving his al¬ 
titude, find him to be in the weft about 50° high, and 
the bead to fall on the hour-line of 2 in the afternoon; 
then will the hour be 11 hours 50 minutes paft noon, 
or 10 minutes fliort of midnight: for 62°, the fun’s 
right afcenfion, converted into time, makes 4 hours 8 
minutes; which, fubtradled from 13 hours 58 mi¬ 
nute-,, the right afcenfion of Ardlurus, the remainder 
will be 9 hours 50 minutes ; which added to 2 hours, 
the obferved diftance of Ardlurus from the meridian, 
fhows the hour of the night to be 11 hours 50 mi¬ 
nutes. 

The mural quadrant has already beendefcribed under 
the article Astronomy, n° 497. It is a moil important 
inftrument, and has of late been much improved by Mr 
Ramfden, who has diftinguifhed himfelf by the accu¬ 
racy of his divifions, and by the manner in which he fi- 
nifhes the planes by working them in a vertical peti¬ 
tion. He places the plumb-line behind the inftrument, 
that there may be no neceflity for removing it when we 
take an obfervation near the zenith. His manner of 
fufpending the glafs, and that of throwing light on the 
objedt-glafs and on the divifions at the fame time, are 
new, and improvements that deferve to be noticed.— 
Thofe of eight feet, which he has made for the obfer- 
vatories of Padua and Vilna, have been examined by Dr 
Mafkelyne ; and the greateft error does not exceed two 
feconds and a half. That of the fame fize for the ot- 
fervatory of Milan is in a very advanced ftate. The 
mural quadrant, of fix feet, at Blenheim, is amoft ad¬ 
mirable inftrument. It is fixed to four pillars, which 
turn on two pivots, fo that it may be put to the north 
and to the fouth in one minute. It was for this inftru¬ 
ment Mr Ramfden invented a method of rectifying the 
arc of 90 degrees, on which an able aftronomer had 
ftarted fome difficulties; but by means of an horizontal 
line and a plumb-line, forming a kind of crofs, without 
touching the circle, he fhowed him that there was not 
an error of a fingle fecond in the 90 degrees; and that 
the difference was occafioned by a mural quadrant of 
Bird, in which the arc of 90 degrees was too great by 
feveral feconds, and which had never been rectified by 
fo nice a method as that of Mr Ramfden. 

But the quadrant is not the inftrument which (lands 
higheft in Mr Ramfden’s opinion; it is the complete 
circle : and he has demonftrated to M. de la Lande, 
that the former muft be laid afide, if we would arrive at 
the utmoft exadtnefs of which an obfervation is capable. 
His principle reafons are : 1. The lead variation in the 
centre is perceived by the two diametrically oppofite 
points. 2. The circle being worked on the turn, the 
furface is always of the greateft accuracy, which it is 
impoffible to obtain in the quadrant. 3. We may al¬ 
ways have two meafures of the fame arc, which will 
ferve for the verification of each other. 4. The firft 
point of the divifionmay be verified every day with the 
utmoft facility. 5. The dilatation of the metal js uni¬ 
form, and cannot produce any error. . 6. This inftru¬ 
ment is a meridian glafs at the fame time. 7. It alfo 
becomes a moveable azimuth circle by adding an hori¬ 


zontal circle beneath its axis, and then gives the refute- Qiuli.int, 
tions independent of the menfuration of lime. ' * " 

6. Hadley’s quadrant is an inftrument of vaft utility 
both in navigation and practical aftronomv. It derives 
its name from Mr Hadley, who firft publillied an ac¬ 
count of it, though the firft thought originated with 
the celebrated Dr Hooke, and was completed by Sir 
Il iac Newton (fee Astronomy, n° 32. and alfo n° i~. 
and 22.) The utility of this quadrant arifes from the 
accuracy and precifion with which it enables us to de¬ 
termine the latitude and longitude; and to it is naviga¬ 
tion much indebted for the very great and rapid advances 
it has made of late years. It is eafy to manage, and of 
extenfive ufe, requiring no peculiar fteadinefs of hand, 
nor any fuch fixed bafis as is neceffary to other aftro- 
nomical inftruments. It is ufed as an inftrument for 
taking angles in maritime furveying, and with equal fa¬ 
cility at the niaft head as upon the deck, by which its 
fphere of obfervation is much extended ; for fuppofing 
many ifiands to be vifible from the mall head, and only 
one from deck, no ufeful obfervation can be made by 
any other inftrument. But by this, angles may be ta¬ 
ken at the mad head from the one vifible objedt with 
great exadtnefs; and further, taking angles from 
heights, as hills, or a fhip mall’s head, is almoft the 
only way of exadtly deferibing the figure and extent of 
flroals. 

It has been objedled to the ufe of this inftrument 
for furveying, that it does not meafure the horizontal 
angles, by which alone a plan can be laid dovn. This 
otjedtion, however true in theory, may be reduced in 
pradtice by a little caution; and Mr Adams has given 
very good diredtions for doing fo. 

Notwithftanding, however, the manifeft fuperiority 
of this inftrument over thofe that were in ufe at the 
time of its publication, it was many years before the 
failors could be perfuaded to adopt it, and lay afide 
their imperfedl and inaccurate inftruments ; fo great is 
the difficulty to remove prejudice, and emancipate the 
mind from the flavery of opinion. _ No inftrument has 
undergone, fir.ee the original invention, more changes 
than the quadrant of Hadley ; of the various altera¬ 
tions, many had no better foundation than the caprice 
of the makers, who by thefe attempts have often ren¬ 
dered the inftrument more complicated in a nftrudlion, 
and more difficult in ufe, than it was in its original Hate. 

It is an effential property of this inftrument, derived 
from the laws of lefledtion, that half degrees on the arch 
anfwer to whole ones in the angles meafured : hence an 
odlant, or the eighth part of a circle, or 45 degrees on 
the arch, ferves to meafure 90 degrees; and fextants 
will meafure an angular diftance of 1 20 degrees, tho’ 
the arch of the inftrument is no more than 60 degrees.. 

It is from this property that foreigners term that in¬ 
ftrument an oBant, which we ufually call a quadr.-.tn, 
and which in effedt it is. This property reduces in¬ 
deed confiderably the bulk of the inftrument: but at 
the fame time it calls for the utmoft accuracy in the 
divifions, as every error on the arch is doubled in the 
obfervation. 

Another effential, and indeed an invaluable, proper¬ 
ty of this inftrument, whereby it is rendered peculiarly 
advantageous in marine obfeivaticns, is, that it is net, 

liitl’e 
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Qnulrant. to be difturbed by tlie lhip’s motion ; for provided the 
' v mariner can fee diftinftly the two objefts in the field 
of his inftrument, no motion nor vacillation of the fliip 
will injure his obfervation. 

Thirdly, the eircrs to which it is liable are eafily dis¬ 
covered and readily rectified, while the application and 
ole of it is facile and plain. 

'To find whether the two furfaces of any one of the 
reflecting glades be parallel, apply your eye at one end- 
of it, and obferve the image of fome objeft reflected 
very obliquely from it; if that image appears Angle, 
and well-defined about the edges, it is a proof that the 
furfaces are parallel j on the contrary, if the edge of 
the’ reflected images appear milled, as if it threw a 
ihadow from it, or feparated like two edges, it is a 
proof that the two furfaces of the glafs are inclined to 
each other: if the image in the fpeculum, particularly 
if that image be the fun, be viewed through a fmall te- 
lefcope, the examination will be more perfect. 

To find whether the furface of a reflecting glafs 
be plane. Choofe two diftant objefts, nearly on a level 
■with each other; hold the inftrument in an horizontal 
pofition, view the left hand objeCt direftly through the 
tranfparent part of the horizon-glafs, and move the in¬ 
dex till the reflected image of the other is feen below it 
in the filvered part; make the two images unite juft 
at the line of feparation, then turn the inftrumem round 
flowly on its own plane, fo as to make the united images 
move along the line of feparation of the horizon-glafs. 
If the images continue united without receding from 
each other, or varying their refpeftive pofition, the re¬ 
flecting furface is a good plane. 

To find if the two furfaces of a red or darkening 
glafs, are parallel and perfectly plane. This muft be 
done by means of the fun when it is near the meridian, 
in the following manner: hold the fextant vertically, 
and direCt the fight to fome objeCt in the horizon, or 
between you and the fky, under the fun; turn down 
the red glafs and move the index till the reflected image 
of the fun is in contact with the objeCt feen direftly : 
fix then the index, and turn the red glafs round in its 
iquare frame ; view the fun’s image and objeCt imme¬ 
diately, and if the fun’s image is neither railed nor de- 
preffed, but continues in contad with the objeCt be¬ 
low, as before, then the furfaces of the darkening glafs 
are true. 

For a more particular defeription of Hadley’s qua- 
1 drant, and the mode of ufing it, fee Navigation, 
Book II. Chap. I. 

This inftrument has undergone feveral improvements 
fince its firft invention, and among thefe improvers muft 
be ranked Mr Ramfden. He found that the dfential 
parts of the quadrant had not a fufficient degree of fo- 
lidity; the friction at the centre was too great, and 
in general the alidada might be moved feveral minutes 
without any change in the pofition of the mirror ; the 
divifions were commonly very inaccurate, and Mr Ramf¬ 
den found that Abbe de la Caille did not exceed the 
truth in eftimating at five minutes the error to which 
an obierver was liable in taking the diftance between 
the moon and a ftar; an error capable of producing a 
imiftake of 50 leagues in the longitude. On this ac¬ 
count Mr Ramfden changed the principle of conftruc- 
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tion of the centre, and made the inftrument in fitch a Quad rant. 
manner as never to give an error of more than half a * ' 

minute ; and he has now brought them to fuch a de¬ 
gree of perfection as tp warrant it not more than fix 
leconds in a quadrant of fifteen inches. Since the time 
of having improved them, Mr Ramfden has conftruCted 
an immenfe number; and in feveral which have been 
carried to the Eaft Indies and America, the deficiency 
has been found no greater at their return than it had 
been determined by examinations before their being ta- 
ken out. Mr Ramfden has made them from 15 inches 
to an inch and a half, in the latter of which the minutes 
are ealily diftinguilhable; but he prefers for general ufc 
thofe of 10 inches, as being more eafily handled than 
the greater, arid at the fame time capable of equal ac¬ 
curacy. See Sextant. , , -t, 

A great improvement was alfo made in the con- 
ftruftion of this quadrant by Mr Peter Dollond, fa¬ 
mous for his invention of achromatic telefcopes. The 
glafles of the quadrants fliould be perfeft planes, and 
have their furfaces perfectly parallel to one another. By 
a practice of feveral years, Mr Dollond found out me¬ 
thods of grinding them of this form to great exaft- 
nefs ; but the advantage which fhould have, arifen from 
the goodnefs of-the glafles was often defeated by the 
index-glafs being bent by the frame which contains it. 

To prevent this, Mr Dolland contrived the frame fo 
that the glafs lies on three points, and the part that 
prefles on the front of the glafs has alfo three points op- 
pofite to the former. Thele points are made to confine 
the glafs by three ferews at the back, afting direftly 
qppofite to the points between which the glafs is pla¬ 
ced. The principal improvements, however, are in the 
methods of adjufting the glafles, particularly for the 
back‘-obfervation. The method formerly praftifed for 
adjufting that part of the inftrument, by means of the 
oppofite horizons at fea, was attended with fo many 
difficulties that it was fcarce ever ufed : for fo little de¬ 
pendence could be placed on the obfervations taken 
this way, that the beft, Hadley’s fextants made for the 
purpofe of obferving the diftances of the moon from the 
fun or fixed ftars have been always made without the 
horizon-glafs, for the back obfervdtion; for want of 
which, many valuable obfervations of the fun and moon 
have been loft, when their diftance exceeded 120 de¬ 
grees. To make the adjuftment of the back-obferva- 
tkm eafy and exaft, he applied an index to the back 
horizon-glafs, by which it may be moved in a parallel 
pofition to the index-glafs, in order to give it the two ad- 
juftments in the fame manner as the fore-horizon-glafs 
is adjufted. Then, by moving the index to which the 
back-horizon-glafs is fixed exaftly 90 degrees (which 
is known by the divifions made for that purpofe), the 
glafs will thereby be fet at right angles to the index- 
glafs, and will be properly adjufted for ufe; and the 
obfervations may be made with the fame accuracy by 
this as by the fore-obfervatien. To adjuft the horizon- 
glafles in the perpendicular pofition to the plane of the 
inftrument, he contrived to move each of them by a 
Angle ferew, which goes through the frame of the qua¬ 
drant, and is turned by means of a milled head at the 
back; which may be done by the obferver while he is 
looking at the objeft. To thefe improvements alfo 
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Quadrant, he added a method invented by Mr Maflcelyne, of pla- 
? * cing darkening-glaffes behind the horizon-glades. Thefe, 

which ferve for darkening the objedl feen by direffc 
vifion, in adjufting the inflrument by the fun or moon, 
he placed in fuch a manner as to be turned behind the 
fore horizon-glafs, or behind the back horizon-glafs : 
there are three of thefe glaffes of different degrees of 
darknefs. 

We have been the more particular in our defeription 
and ufe of Hadley’s quadrant, as it is undoubtedly the 
beft hitherto invented. 

7. Horodidlicul quadrant, a pretty commodious in- 
ftrument, fo called from its ufe in telling the hour of 
the day.—Its conftrudtion is this : From the centre of 

Plate ^ q uac j rfl nt, fig. g. whofe limb AB is divided into 
‘ 90°, deferibe feven concentric circles at intervals at 
pleafure ; and to thefe add the figns of the zodiac, in 
the order reprefented in the figure. Then applying a 
ruler to the centre C and the limb AB, mark upon 
the feveral parallels the degrees correfponding to the 
.altitude of the fun when therein, for the given hours ; 
connedl the points belonging to the fame hour with a 
curve line, to which add the number of the hour. To 
the radius CA fit a couple of fights, and to the centre 
of the quadrant C tie a thread with a plummet, and 
upon the thread a bead to Aide. If now the thread be 
brought to the parallel wherein the fun is, and the qua¬ 
drant directed to the fun, till a vifual ray pafs through 
the fights, the bead will fhow the hour ; for the plum¬ 
met, in this fituation, cuts all the parallels in the de¬ 
grees correfponding to the fun’s altitude. Since the 
bead is in the parallel which the fun deferibes, and 
through the degrees of altitude to which the fun is ele¬ 
vated every hour there pafs hour-lines, the bead mull 
fhow the prefent hour. Some reprefent the hour-lines 
•by arches of circles, or even by ftraight lines, and that 
without any fenfible error. 

8. Sutton’s or Collins’s quadrant (fig. 4.) is a fte- 
reographic projection of one quarter of the Sphere be¬ 
tween the tropics, upon the plane of the ecliptic, the 
«ye being in its north-pole : it is fitted to the latitude 
of London. The lines running from the right hand 
to the left are parallels of altitude ; and thofe croffing 
them are azimuths. The lefier of the two circles, 
bounding the projection, is one fourth of the tropic of 
'Capricorn ; the greater is one fourth of that of Cancer. 
’The two ecliptics are drawn from a point on the left 
•edge of the quadrant, with the characters of the figns 
upon them ; and the two horizons are drawn from the 
fame point. The limb is divided both into degrees and 
time; and, by having the fun’s altitude, the hour of 
the day may be found here to a minute. The qua- 
drantal arches next the centre contain the calendar c f 
months; and under them, in another arch, is the fun’s 
declination. On the projection are placed feveral of 
the mo ft noted fixed liars between the tropics ; and the 
next below the projection is the quadrant and line of 
fhadows.:—To find the time of the fun’s rifing or fel¬ 
ting, his amplitude, his azimuth, hour of the day, &c. 
by "this quadrant: lay the thread over the day and the 
month, and brng the bead to the proper ecliptic, ei¬ 
ther of fummer or winter, according to the feafon, 
which is called reBifying ; then, moving the thread, 
bring the bead to the horizon, in which cafe the thread 
will cut the limb in the time of the fun’s rifing or fet- 
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ting before or after fix ; and at the fame time the bead Quadrant, 
will cut the horizon in the degrees of the fun’s ampli- w v " 
tude.—Again, obferving the fun’s altitude with the 
quadrant, and fuppofing it found 45° on the fifth of 
May, lay the thread over the fifth of May, bring die 
bead to the fummer ecliptic, and carry it to the pa¬ 
rallel of altitude 45 0 ; in which cafe the thread will 
cut the limb at 55 0 15', and die hour will be feen 
among the hour-lines to be either 41' paft nine in the 
morning, or 19' pad two in the afternoon.—Laftly, 
the bead among the azimuths (hows the fun’s diftance 
from the fouth 50° 41’. But note, that if the fun’s al¬ 
titude be lefs than what it is at fix o’clock, the opera¬ 
tion mull be performed among thofe parallels above the 
upper horizon ; the bead being rectified to the winter 
ecliptic. 

, 9. Sinical quadrant (fig. 5.) confifts of feveral con¬ 
centric quadrantal arches, divided into eight equal pin ts 
by radii, with parallel right lines croffing each other 
at right angles. Now any one of the arches, as BC, 
may reprefent a quadrant of any great circle of the 
fphere, but is chiefiy ufed for the horizon or meridian. 

If then BC be taken for a quadrant of the horizon, 
either" of' theTides, as AB, may reprefent the meridian; 
and the other fide, AC, will reprefent a parallel, or line 
of eaft and weft : and all the other lines, parallel to AB, 
will be alfo meridians; and all thofe parallel to AC, 
eaft and weft lines, or parallels.-—Again, the eight fpa- 
ces into which the arches are divided by the radii, repre¬ 
fent the eight points of the compafs in a quarter of the 
horizon; each containing 11 0 15'. The arch BC is 
likewife divided into 9c 0 , and each degree fubdivided 
into 12’, diagonal-wife. To the centre is fixed a thread, 
which, being laid over any degree of the quadrant, ferves 
to divide the horizon. 

If the finical quadrant be taken for a fourth part 
of the meridian, one fide thereof, AB, may be taken 
for the common radius of the meridian and equator; 
and then the other, AC, will be half the axis of the 
world. The degree of the circumference, BC, will 
reprefent degrees of latitude; and the parallels to the 
fide AB, affumed from every point of latitude to the 
axis AC, will be radii of the parallels of latitude, as 
likewife the fine complement of thofe latitudes. 

Suppofe, then, it be required to find the degrees of 
longitude contained in 83 of the lefier leagues in the 
parallel of 48° ; lay the thread over 48° of latitude on 
the circumference, and count thence the 83 leagues on 
AB, beginning at A ; this will terminate in H, allow¬ 
ing every fmall interval four leagues. Then tracing out 
the parallel HE, from the point H to the thread ; the 
part AE of the thread (hows that 125 greater or equi¬ 
noctial leagues make 6° 15' ; and therefore that the .8 3 
lefier leagues AH, which make the difference of longi¬ 
tude of the courfe, and are equal to the radius of the 
parallel HE, make 6° 15' of the faid parallel. 

If the fhip fails an oblique courfe, fuch courfe, be- 
fides the north and fouth greater leagues, gives lefier 
leagues eafterly and wefterly, to be reduced to de¬ 
grees of longitude of the equator. But thefe leagues 
being made neither on the parallel of departure," nor 
on that of arrival, but in all the intermediate ones, v.c 
mud find a mean proportional parallel between them. 

To find this, we have on the inflrument a fcale of crofs 
latitudes. Suppofe then it were required to find a 
4 Z mean 
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Quadrant mean parallel between the parallels of 40° and 60 °; 

li with your compares take the middle between the 40th 
Quadrat . an£ j t i e g ree on this f ca le: the middle point will 
terminate againft the 51ft degree, which is the mean 
parallel required. 

The principal ufe of the finical quadrant is to form 
triangles upon, fimilar to thofe made by a {hip’sway 
with the meridians and parallels; the Tides of which 
triangles are meafured by the equal intervals between 
the concentric quadrants and the lines N and S, E and 
W: and every fifth line and arch is made deeper than 
the reft. Now, fuppofe afhip to have failed 150 leagues 
north-eaft, one fourth north, which is the third point, 
and makes an angle of 33 0 44' with the north part of 
the meridian ; here are given the courfe and diftance 
laded, by which a triangle may be formed on the in- 
ftrurr.ent fimilar to that made hy the lhip’s courfe ; and 
hence the unknown parts cf the triangle may be found. 
Thus, ftippofing the centre A to reprefent the place 
of departure ; count, by means of the concentric circles 
along the point the {hip failed on, viz. AD, 150 
leagues : then in the triangle AED, fimilar to that of 
■ the fhip’s courfe, find AErrdifference of latitude, and 
D£=difFerence of longitude, which muft be reduced 
according to the parallel of latitude come to. 

10. Gunner’s quadrant (fig. 6.), fometimes called 
gunner's Jquare , is that ufed for elevating and pointing 
cannon, mortars, &c. and confifts of two branches ei¬ 
ther of brafs or wood, between which is a quadrantal 
arch divided into 90 degrees, beginning from the fhorter 
branch, and furnifhed with a thread and plummet, as 

reprefented in the figure_The ufe of the gunner’s 

quadrant is extremely eafy; for if the longeft branch 
be placed in the mouth of the piece, and it be elevated till 
the plummet cut the degree neceffary to hit a propo- 
fed object, the thing is done. Sometimes on one of 
the furfaces of the long branch are noted the divifion 
of diameters and weights of iron bullets, as alfo the 
bores of pieces. 

£>vad<:an<t of Altitude, is an appendage of the arti¬ 
ficial globe, confilling of a lamina, or flip of brafs, the 
leneth of a quadrant of one of the great circles of the 
globe, and graduated. At the end, where the divi¬ 
fion terminates, is a nut rivetted on, and furnilhed with 
a fcrew, by means whereof the inftrument is fitted on 
the meridian, and moveable round upon the rivet to all 

points of the horizon.-Its ufe is to ferve as a fcale 

in meafuring of altitudes, amplitudes, azimuths, &c. 
See Astronomy, n° 379, &c. 

QUADRANTAL, in antiquity, the name of a 
veftel in ufe among the Romans for the meafuring of 
liquids. It was at firft cal’ed amphora; and afterwards 
quadrantal, from its form, which was fquare every way 
like a die. Its capacity was 80 libras, or pounds of 
water, which made 48 lextaries, two urnas, or eight 
congii. 

QUADRAT, a mathematical inftrument,called alfo 
a Geometrical Square, and Line of Shade, wi ; it is fre- 
quevtly an additional member on the face of the com¬ 
mon quadrant, as alfo on thofe of Gunter’s and Sutron*s 
quadrants. See Geomrtry., p. 672. and Plate 

ecxvii. fig. 1—5. 

Quadrat, in printing, a piece of metal ufed to fill 
Up the void fpaces between words, &c, There are qua¬ 


drats of different fizes; as m-quadrats, n-quadrats, &c. Quadratic 
which are refpedtively of the dimenfions of thefe letters, H 
only lower, that they may not receive the ink. Quadriga. 

QUADRATIC equations, in algebra, thofe 
wherein the unknown quantity is of two dimenfions, or 
railed to the fecond power. See Algebra. 

QUADRATRIX, iii geometry, a mechanical line, 
by means whereof we can find right lines equal to the 
circumference of circles, or other curves, and their fe- 
veral parts, 

QUADRATURE, in geometry, denotes the fqua- 
ring, or reducing a figure to a fquare. Thus, the find¬ 
ing of a fquare, which {hall contain juft as much fur- 
face or area as a circle, an ellipfis, a triangle, &c. is 
the quadrature of a circle, ellipfis, &c. The quadra¬ 
ture, efpecially among the ancient mathematicians, was 
a great poftulatum. The quadrature of rectilineal 
figures is eafily found, for it is merely the find'ng their 
areas or furfaces i. e. their fquares ; for the fquares of 
equal areas are eafily found by only extracting the roots 
of the areas thus found. See Geometry, Part II. 
chap. 3. The quadrature of curvilinear fpaces is of 
more difficult inveftigation; and in this refpedt extremely 
little was done by the ancients, except the finding the 
quadrature of the parabola hy Archimedes. In 1657, 

Sir Paul Neil, Lord Brouncker, and Sir Chriftopher 
Wren, geometrically demonftrated the equality of fome 
curvilinear fpaces to rectilinear fpaces ; and foon after 
the like was proved both at home and abroad of orher 
curves, and it was afterwards brought under an analy¬ 
tical calculus ; the firft fpecimen of which was given 
to the public in 1688 by Mercator, in a demon ft ration 
of Lot d Brouncker’s quadrature of the hyperbola, by 
Dr Wallis’s reduction of a fraction into an infinite fe- 
ries by divifion. Sir Ilaac Newton, however, had be¬ 
fore difeovered a method of attaining the quantity of all 
quadruple curves analytically by his fluxions before 
1668. It is difputed between Sir Chriftopher Wren 
and Mr Huygens which of them firft difeovered the 
quadrature of any determinate cycloidal fpace. MrLeib- 
nit z afterwards found that of another fpace ; and in 1669 
Bernoulli difeovered the quadrature of an infinity of cy¬ 
cloidal fpaces both fegments and feCtors, Sec. See Geo¬ 
metry, Part II. chap. 3. prop. 33.; and Fluxions, 

P- 3 H- 

Quadrature, in aftronomy, that afpeCt of the moon 
when Ihe is 90° diftant from the fun; or when {he is 
in a middle p ant of her orbit, between the points of 
conjunction and oppofition, namely, in the firft and 
third quarter". See Astronomy, n° 320, &c. 

QUADRA PUS, in anatomy,^ a name given to fe- 
veral mufcles on account if their fquare figure. See 
Anatomy, Talk of the Mufcles. 

QUADREL, in building, a kind of artificial {tone, 
fo ealled ft cm its being perfectly fquare. The qua.lrels 
are made of a chalky earth, &c. and dried irrthe {hade 
for two years. Thefe were formerly in great requeft 
among the palian architects. 

QUADRIGA, in antiquity, a ear or chariot drawn 
by tour faorfes. On the reverfes of medals, we fre¬ 
quently fee the emperor or Victory in a quadriga, hold¬ 
ing the reins of the horfes; whence thefe coins are, 
among the curious, called nummi quadrigati, and vi8o- 
riatL 

QUA- 
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Qn^ulrU QUADRILATR RAL, in geometry, a figuie 

literal, wJj. j' e perimeter coni ills of four lides and four angles ; 

Quad rille. w l lence j t j s a ] f (1 ta lled a quadrangular figure. 

QUADRILLE, a little troop or company of cava¬ 
liers, pompoufly drafted, and mounted for the perform¬ 
ance of caroufals, ju (Is, tournaments, runnings at the 
ring, and other gallant diverhfements. 

Quadrille, a game played by four perfons, with 
40 cards ; which are the remains of a pack, after the 
ft.Mr tens, nines, and eights ate di carded ; thefe are 
dealt three and three, and one round.four, to the 
right hand player ; and the trump is made by him that 
plays with or without calling, by naming fpades, clubs, 
diamonds, or hearts, and the fuit named is trumps. If 
the perfon who names tire trump fliould millake, and 
fay fpades inftead of clubs, or if he name two fuits, the 
f.rft named is the trump. 

In this game the order of the'cards, according to their 
natural value, is as follows : of hearts and diamonds, 
ling, queen, knave, ace, deuce, three, four, five, fix, fiven ; 
in all 10 ; of fpades and clubs, king, queen, knave,/even, 
fix,five, four, three, deuce ; in all 9. The reafon why the 
ace of fpades and ace of clubs are not mentioned, is, 
becaufe they ate always trumps, in whatever fuit that is 
played. The ace of fpades being always the firft, and 
the ace of clubs the third trump, for the cards ranked 
according to their value when trumps Hand in the 
following order. 

Hearts and diamonds spadill, or the ace of fpades ; 
man ill, the feventh of the two red fuits ; basto, the 
ace of clubs; ponio, the ace of hearts and diamonds; 
king, queen, knave, deuce, three, four, five, fix ; in all 
12. Spades and clubs, spadill the ace of fpades, 
Man ill the deuce of fpades and clubs, basto the ace 
of clubs ; king, queen, knave, /even, fix, five, four, three ; 
in all 11. It is here to be observed, that the card 
which is manill and the fecond tramp, is always the low- 
eft in its fuit when not tramps; and that the ace ot hearts 
or diamonds, which when trump is above the king, is 
below the knave when not tramp. 

There are three matadores ; fpadill, manill, and ba- 
fto; the privilege of which is, that when the player 
has no other trumps but them, and trumps are led, he 
is not obliged to play them, but may play what card 
he thinks proper, provided, however, that the trump 
led is of an inferior rank; but if fpadill Ihould be led, 
he that has manill or bafto only, is obliged to play it ; 
it is the fame of manill, bafto, with refpedt to the fu- 
perior matadore always forcing the inferior. Though 
there are properly but three matadores, neverthelefs, 
all thofe trumps which follow the three firft without 
interruption, are likewife called matadores; but the 
three firft only enjoy the privilege abovementioned. 

Each perfon is to play as he judges moft convenient 
for his own game. He is not to encourage his friend 
to play ; but each perfon ought to know what to do 
when it is his turn to play. The (takes confift of feven 
equal mils or contrats, as they are femetimes called, 
comprifing the ten counters and fifties, which are given 
to each player, A mil is equal to ten filh, and each 
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fif!) to ten counters: the value of the fifli is according Qiadrilb. 
to the players agreement, as alfo the number of tours, 
which are generally fixed at ten, and marked by turn¬ 
ing the corners of a card. 

If the cards (hould happen mt to be dealt right, or 
that there fliould be two cards of the fame fort, as 
two deuces of fpades, for example, there mud be a 
new deal; provided it is difeovered before the cards 
are all played. The cards mu ft likewife be dealt over 
again in cafe a card is turned in dealing, as it might 
be of prejudice to him who (hould have it ; and of 
courfe if there (hould be feveral cards turned. There 
i; no penalty for dealing wrong, he who does fo mull 
only deal again. 

When each player has got his ten cards, he that is 
on the right hand of the dealer, after examining his 
game, and finding his hand fit to play, a(ks if they 
play ; or if he has not a good hand, he pafles, and fo 
the fecond, third, and fourth. All the four may pafs; 
but he that has fpadill, after having fhown or named 
it, is obliged to play by calling a king. Whether 
the deal is played in this manner, or that one of 
the players has afked leave, nobody choofing to play 
without calling, the eldeft hand mull begin the play, 
firft naming his fuit, and the king which he calls; he 
who wins the trick plays another card, and fo of the 
reft till the game is finifhed. ■ The tricks then are 
counted; and if the ombre, that is, he who (lands the 
game, has, together with him who is the king called, 
fix tricks, they have won and are paid the game, the 
confolation, and the matadores, if they have them, and 
divide what is upon the game, and the beads if there 
are any. But if they make only five tricks, it is a 
remife, and they are beaded, what goes upon the 
game, paying to the other players the confolation 
and the matadores. If the tricks are equally divi¬ 
ded betwixt them, they are likewife beaded; and 
if they make only four tricks between them, it is a re¬ 
mife ; if they make lefs they lofe codill (a), and in 
that cafe they pay to their adverfaries what they (hould 
have received if they had won ; that is, the game, the 
confolation, and the matadores, if they have them, and 
are beaded what is upon the game : they who win co¬ 
dill, divide the (takes. The bead, and every thing elfe 
that is paid, is paid equally betwixt the two lolers ; 
one half by him that calls, and the other half by him 
that is called, as well in cafe of codill as a remife ; 
unlefs the ombre does not make three tricks, in which 
cafe he that is called is not only exempted from pay¬ 
ing half the bead, but alfo the game, the confolation, 
and the matadores if there are any, which the ombre 
in that cafe pays alone; and as well in cafe of a codill 
as a remife. This is done in order to oblige players 
not to play games that are unreafonable. There is, ne¬ 
verthelefs, one cafe in which if the ombre makes only 
one trick, he is not beaded alone, and that is, when 
not having a good hand he pailes, and all the other 
players have pafied likewife; he having fpadill is obliged 
to play. Here it would be unjuft to oblige him to make “ 
three or four tricks; in this cafe, therefore, he that is 
4 Z 2 called 


(a) Codill is when thofe who defend die pool make more tricks than they who (land the game; which is 
called 'winning the codill. 
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Quadrille* called pays one half of the lofings. For which reafon faid before, he has the preference of the other that Quadrille. 
~—^— he that has fpadill with a bad hand, fhould pafs, that forces him. ’ 

if he is afterwards cbliged to play by calling a king A player is not obliged to trump when he has none 
(which is called forced fpadill), he may not be beaded of the fuit led, nor play a higher card in that fuit if 
alone. He that has once palled cannot be admitted he has it, being at his option although he is the la-ft 
to play ; and he that has afked leave cannot refufe to player, and the trick fhould belong to the ombre; but 
play, unlefs any one fhould offer to play without call- he is obliged to play in the fuit led if he can, other- 
ing. wife he renounces. If he feparates a card from his game. 

He that has four kings, may call a queen to one of and fhows it, he is obliged to play it, if by not doing 

his kings, except that which is trump. He that wants, it the game may be prejudiced, or if it can give any 

one or more kings, may call one of thofe kings ; but intelligence to his friend ; but efpecially if it fhould be 
in that cafe, he muff make fix tricks alone, and confe- a matadore.—He that plays fans appeller, or by calling 
quentlv he wins or lofes alone. The king of that fuit himfelf, is not fubjedt to this law. He may turn the 

in which he plays cannot be called. No one fhould tricks made by the other players, and count what has 


play out of his turn, although he is not beaded for fo 
doing. It he who is not the eldeft hand has the king 
called, and plays fpadill,. manill, or bafto, or even the 
king called in order to fhow that he is the friend, ha¬ 
ving other kings that he fears the ombre fhould trump, 
he is not to be allowed to go for the vole ; he is even 
beafted, if it appears to be done with that intent. It 
is not permitted to fhow a hand though codill may al¬ 
ready be won ; that it may be feen whether the ombre 
is beafted alone. If the ombre or his friend fhows 
their cards before they have made fix tricks, thinking 
that they have made them, and there appears a poffi- 
bility of preventing their making them, the other play¬ 
ers can oblige them to play their cards as they think 
proper. 

A player need only name his fuit when he plays, 
without calling a king. He who plays without calling 
muft make fix tricks alone to win ; for all the other 
players are united againft him, and they are to do what 
they can to prevent his winning. He who plays with¬ 
out Calling, is admitted to play in preference to him 
who would play with calling ; however, if he that has 
afked leave will play without calling, he has the pre¬ 
ference of the other who would force him. Thefe 
are the two methods of play without calling that are 
called forced. 

As he who plays without calling does not divide the 
winnings with any perfon, he confequently, when he 
lofes, pays all by himfelf; if he lofes by remife he is 
beafted, and pays each of the other players the confo- 
lation, the fans appeller (which is commonly, but im¬ 
properly, called the fans prendre), and the matadores 
if there are any; if he lofes codill he is likewife beafted, 
and pays to each player what he would have received 
from each if he had won. They who win codill di¬ 
vide what there is; and if there are any counters re¬ 
maining, they belong to him of the three who fhall 
have fpadill or the higheft trump the next deal. It is 
the fame with regard to him who calls one of his own 
kings, he wins alone or lofes alone as in the other cafe, 
except the fans appeller, which he does not pay if he 
lofes, or receive if he wins, although he plays alone. 

If he plays fans appeller, though he may have a 
furc game, he is obliged to name his fuit; which if he 
negleifts to do, and (hows his cards, and fays, “ I play 
fans appellerin that cafe either of the other players 
can oblige him to play in what fuit he pleafes, although 
he fhould not have one trump in that fuit. 

He who has afked leave is not permitted to play fans 
appeller, unlefs he is forced; in which cafe, as was 


been played as often as it is his turn to play, but not 
otherwife. If inftead of turning a player’s tricks, he 
turns and fees his game, or fhows it to the other play¬ 
ers, he is beafted, together with him whofe cards he 
turned ; and each of them muft pay one half of the 
bead. 

If any one renounces, he is beafted as often as he 
has renounced and it is dete&ed ; but a renounce is not 
made till the trick is turned. If the renounce is dif-'. 
covered before the deal is finifhed, and has been detri¬ 
mental to the game, the cards muft be taken up again, 
and the game replayed from that trick where the re¬ 
nounce was made ; but if the cards are all played, the 
beaft is ftill made, and the cards muft not be replayed j 
except there fhould be feveral renounces in the fame 
deal: then they are to be played again, unlefs the cards 
fhould be mixed. If feveral beafts are made in the 
fame deal, they all go together, unlefs it is otherwife 
agreed at the beginning of the party ; and when there 
are feveral beafts, the greateft always goes firft. 

A great advantage accrues from being eldeft hand at 
quadrille, which often renders it very difagreeable to, 
the reft of the players, being obliged to pafs with a 
good hand unlefs they choofe to play alone ; and when 
it happens that the eldeft hand having afked leave, the 
fecond player has three matadores, feveral trumps in 
back, and all fmall cards, he cannot then even play 
alone ; and having no chance of being called, he muft 
pafs with this good hand. On account of which, this 
method has been thought expedient to remedy this de¬ 
feat of the game; each player having an opportunity 
of availing himfelf of the goodnefs of his game, by 
adding to the ufual method of playing the game that 
of the mediateur, and the favourite fuit. 

The firft thing to be obferved is that of drawing for 
places, which is done in this manner : One of the play¬ 
ers takes four cards; a king, a queen, a kpave, and an 
ace ; each player draws one of thefe cards; and com¬ 
monly he who comes in laft, draws firft. The perfon 
who draws the king fits where he pleafes, the queen 
at his right hand, the knave next the queen, and thg 
ace on the left of the king. The king draws the fa¬ 
vourite fuit. The number of cards and perfons is tire 
fame at this game as the other, and is played in the 
fame manner. 

The favourite fuit is determined by drawing a card 
out of the pack, and is of the fame fuit, during the 
whole party, of the card fo drawn. 

A king is the mediateur, which is demanded of the 
others by one of the players, who has a hand he ex- 

- pe.cts 



CLU A 


[ 733 ] 


CLU A 


^nadrille pedis to make fire tricks of; and through the afl!fiance 
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of this king he can play alone and make fix tricks. 

In return for the king received, he gives what card 
he thinks proper with a iilh ; but mult give two lifh if 
it is in the favourite l’uit. He who afks by calling in 
the favourite fuit, has the preference to him who 
alks by calling in any other; he who afks wish the 
mediateur, has the preference to him who afks by 
calling in the favourite fuit, and by playing alone 
is obliged to make fix tricks to win. He who afks 
with the mediateur in the favourite fuit, has the pre¬ 
ference to him who afks with the mediateur in any other . 
fuit, and is obliged to play alone, and to make fix tricks. 

If fans prendre is played in any other fuit than the 
favourite, he who plays it lias the preference to him 
who afks only, or with the mediateur, or even he who 
plays in the favourite fuit with the mediateur ; and 
the fans prendre in the favourite fuit has the preference 
to all other players whatever. 

The only difference between this method of playing 
the game and the other is, that when one of the play¬ 
ers demands the mediateur he is obliged to play alone, 
and to make fix tricks, as if he played fans prendre. 
In this cafe he fhould judge from the ftrength of his 
hand, whether the aid of the king will enable him to 
play alone or not. 

With the mediateur and without the favourite fuit it 
is played in this manner. The game is marked and play¬ 
ed the fame as in common, except that a fifh extraor¬ 
dinary is given to him who plays the mediateur, and 
to him who plays fans prendre; that is, he who wins 
the mediateur receives 13 counters from each ; and if 
he lofes by remife he pays 12 to each ; and 13 if by 
codill. The winner of fans prendre receives 17 coun¬ 
ters from each; and if by remife he lofes, he pays 16 
to each : and 1.7 ifby codill. 

The vole with the mediateur receives one fifh only, 
as at common quadrille. The beafts are alfo the fame 
as the common game. The laft game is generally 
played double, and is called poulans ; but for thofe who 
choofeto play a higher game, they may play the double 
colour, which is called the Turk, and is double of the 
favourite fuit. There is alfo a higher game than this 
called the auode, which is paying whatever is agreed to 
him who hap pens to hold the two aces in his hand. 

We have omitted many things refpe&ing the mode 
of marking the game, and playing the vole, becatife 
thefe are different in different cafes, and are to be learn¬ 
ed only by practice. The game itfelf is a very infe¬ 
rior one ; but he who wifhes to know more of it, may 
confult Hojle’s games improved by James Beaufort, 
Efq ; from which we have, with very little alteration, 
taken this article. 

QUADRUPEDS, in zoology; thofe animals which 
have four limbs or legs proceeding from the trunk of 
their body. See Zoology ; in which article notice 
will be taken of the method of preferving fpecimens of 
thefe and other animals. 

QUAESTOR, feeQuESTOR. 

QUAGGA, or Quacha See Equus, n°5. 

QUAIL, in zoology. SeeTETRAo. 

Quails are to'be taken by means of the call during 
their whole wooing time, which lafts from April to 
Auguft. The proper times for ufing the call are at 
fun-rifing, at nine o’clock in the morning, at three in 


the afternoon, and at fun-fet; for thefe are the natural 
times of the quail’s calling. The notes of the cock 
and hen quail are very diffeient; and the fportfman who 
expects to fucceed in the taking them muff be expert 
in both : for when the cock calls, the anfwer is to be 
made in the hen’s note ; and when the hen calls, the 
anfwer is to be made in the cock’s. By this means 
they will come up to the perfon, fo that he may, with 
great eafe, throw the net over them and take them. If 
a cock-qudl be fingle, on hearing the hen’s note he 
will immediately come ; but if he have a hen already 
with him, he will notforfake her. Sometimes, though 
only one quail anfwers to the call, there will three or 
four come up ; and then it is beft to have patience, and 
not run to take up the firft, but ftay till they are all 
entangled, as they will foon be. 

The quail is a neat cleanly bird, and will not run 
much into dirty or wet places; in dewy mi rnings, 
they will often fly inftead of running to the call; and 
in this cafe, it is beft to let them go over the net, if 
it fo happens that they fly higher than its top ; and the 
fportfman then changing fides, and cal ing again, the 
bird will come back, and then will probably be taken in 
the net. 

The calls are to he made of a fmall leather purfe, 
about two fingers wide, and four fingers long, and 
made in the lhape of a pear; this is to be fluffed half- 
full of horfe-hair, and at the end of it is to be placed a 
fmall whiffle, made of the bone of a rabbit’s leg, or 
fome other fuch bone: this is to be about two inches 
long, and the end formed like a flageolet, with a little 
foft wax. This is to be the end faftened into the 
purfe ; the other is to be clofed up with the fame wax, 
only that a hole is to be opened with a pin, to make 
it give a diftinft and clear found. To make this 
found, it is to be held full in the palm of the hand, 
with one of the fingers placed over the top of the wax ; 
then the purfe is to be preffed, and the finger is to 
flrake over the middle of it, to modulate the found it 
gives into a fort of ftiake. This is the moft ufeful call; 
for it imitates the note of the hen-quail, and feldom 
fails to bring a cock to the net il there be one near the 
place. 

The call that imitates the note of the cock, and is 
ufed to bring the hen to him, is to be about four inches 
long, and above an inch thick; it is to be made iff a 
piece of wire turned round and curled, and covered 
with leather ; and one end of it muff be clofed up with 
a piece of flat wood, about the middle of which there 
muff be a fmall thread or (trap of leather, and at the 
other end is to be placed the fame fort of pipe, made 
of bone, as is ufed in the other call. The noife is made 
by opening and doling the fpiral, and gives the fame 
found that the cock does when he gives the hen a fignal 
that he is near her. 

QUAKERS, a religious f’clety, which took its rife 
in England about the middle of the laft century, and 
rapidly found its way into other countries in Europe, 
and into the Englifh fettlements in North America.— 
The members of this fociety, we believe, called themfelves 
at firft feeders, from their feeding the truth; but after 
the fociety was formed, they affirmed the appellation 
of friends. The name of quakers was given to them 
by their enemies; and though an epithet of reproach, 
feems to be ftamped upon them indelibly. Their foun¬ 
der 


Qjiail, 

Quakers. 
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Quakers, der is generally believed to have been George For, an 
v v illiterate fhoemaker (iee George Fox), but this opi¬ 
nion has been lately controverted. An ingenious wri- 
1 Sec l_ er j having found, or fancied, a fimilaiity i f fentinients 
Momh. among the ancient Druids and modern Quakers, feems 
^ ev^Sept. t jj a t j- ox mu ft have been nothing more than a 

art. }. tool employed by certain deifts to pave the way for 
their fyftem of natural religion, by allegorizing the di- 
ftinguifhing articles of the Chriftian faith. 

It mull be confefled, for experience will not allow it 
to be denied, that extremes in religion are very apt to 
beget each other ; and if the deifts alluded to reafoned 
from this fa£t, they could not have pitched upon a tool 
fitter for their purpofe than George Fox. From his 
works ftill extant, he has been conlidered as one of the 
moft extravagant and abfurd enthufiafts that ever lived, 
and to have fancied himfelf, in his apoftolic charadler, 
fomething infinitely fuperior to man. In a book called 
News coming out of the North (p. 15.) he fays of himielf, 
“ I am the Door that ever was, the fame Chrift yeftevday, 
to-day, and for ever And in the introduction to his 
Battle-door for "Teachers and Profejfors, he fays, “ All 
languages are to me no more than dull, who was be¬ 
fore languages were.” But one of the moft extraor¬ 
dinary and curious things that he ever wrote, is an 
anfwer to the Protestor, who had required him to pro- 
jrnife not to difturb his government as then eftablifhed. 
It is as follows : 

“ I who am of the world called G: F doth deny 
the carrying or drawing any carnal fword againft any, 
or againft thee O : C : or any man, in the prefence of 
the Lord I declare it, God is my witnefs, by whom I 
am moved to give this fonh for the truth’s fake, from 
him whom the world calls G : Fi x, who is thefon of God, 
who is fent to ftand a witnefs againft all violence and 
againft the works of darknefs, and to turn the people 
from darknefs to light, and to bring them from the oc- 
cafion of the war and from the occafion of the magi- 
ftrates fword, which is a terror to the evil doer, which 
acts contrary to the light of the Lord Jefus Chrift; 
which is a praife to them that do well; which is a pro¬ 
tection to them that do well, and not the evil; and 
fuch foldiers as are put in place no falfe accufers mull 
be, no violence muft do, but be content with their 
wages: and that magiftrate bears not the fword in vain, 
from under the occafion of that fword do I feek to bring 
people : my weapons are not carnal but fpiritual, and 
toy kingdom is not of this world; therefore with carnal 
weapon I do not fight, but am from thofe things dead, 
from him who is not of this world, called of the world 
by the name of G : F: and this I am ready to feal with 
my blood ; this I am moved to give forth for the truth’s 
fake, who a witnefs ftands againft all unrighteoufnefs, 
and all ungcdlineft, who a fufferer is for the righteous 
feed’s fake, waiting for the redemption of it, who a 
crown that is mortal feeks not, for that fadeth away ; 


but in the light dwelts which comprehends that crown, Quakers, 
which light's the condemnation of all fuch, in which 1 

light I witnefs the crown that is immortal, which fades 
not away from him who to all your fouls is a friend, 
for eftablifhing of righteoufnefs, and clearing the land 
of evil doers, and a witnefs againft all the wicked in¬ 
ventions of man, and murderer’s plots, which anfwer 
{hall be with the light in all your confciences, which 
makes no covenant with death ; to which light in you 
all I fpeak, and am clear, G : F : who a new name hath, 
which the world knows not.” (a). 

The Quakers,however,did not long entruft the defence 
of their principles to fuch fenfclefs enthufiafts as George 
Fox : They were joined by a number of learned, ingeni¬ 
ous, and pious men, who new-modelled their creed ; and 
though they did not bring it to what is generally deem¬ 
ed the Chriftian ftandard, they fo reformed it as that 
its tenets do not (hock common fenfe, nor the duties 
preferibed fcandalize a man of piety. The chief of 
thefe reformers were George Keith, the celebrated 
Penn, and Robert Barclay. Keith was indeed ex¬ 
communicated for the liberties which he took with 
the great apoftle 5 but we have not a doubt but his wri¬ 
tings contributed to the moderation of Penn, and to 
the elegant and mafteily apology of Barclay. From 
that apology we feledted the fummary of their opinions 
which w r as given in the former edition of this work ; 
but they have lately publilhed fuch a fummary them- 
felves, of which the reader will be pleafed with the fol¬ 
lowing ab (tract: 

They tell us, that about the beginning of the 17th 
century, a number of men, diffatisfied with all the 
modes of religious worfhip then known in the world, 
withdrew from the communion of every vifible church 
to feek the Lord in retirement. Among thefe was 
their honourable elder George Fox, who being quicken¬ 
ed by the immediate touches of divine love, could 
not fatisfy his apprehenfions of duty to God with¬ 
out directing the people where to find the like con- 
folation and inftrudtion. In the courfe of his travels, 
he met with many feeking perfons in circumftances 
fimilar to his own, and thefe readily received his tef- 
timony. They then give us a Ihort account of their 
fufferings arid different fettlements; and with a degree 
of candour which does them great credit, they vin¬ 
dicate Charles II. from the charafler of a perfecutor; 
acknowledging, that though they fuffered much du¬ 
ring his reign, he gave as little countenance as he 
could to the feverities of the legiflature. They even 
tell us, that he exerted his influence to refeue their 
friends from the unprovoked and cruel perfecutions of 
the New England fanatics ; and they fpeak with be¬ 
coming gratitude of the different a&s paffed in their fa¬ 
vour during the reigns of William and Mary, and 
George I. They then proceed to give us the following 
account of their doftrine: 

“We 


(a) We have tranferibed this letter from the theological works of Mr Lefiie, where it is preferved in its 
original form. The Quakers, after the death of their apoftle, expunged from their edition of it the words 
which we have printed in Italics ; aftiamed, as we hope, of the blafphemy imputed to them : but that Mr 
Lefiie s copy is authentic, is thus attefted by two of the friends, who faw Fox deliver it to the protestor’s meffen- 
ger : “ We are witneffes of this teftimony, whofe names in the flefh are, fho. Aldam. 

5 Rob. Craven. 
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“We agree with other profeflors of the Chriftian name, the activity of the imagination, and to wait in filence Quakers 
in the belief in one etei nal God, the Creator and Pre- to have a true fight of our condition beftowed upon us : — v —- 

ferverof the itniverfe ; and in Jefus Chrift his Sob, the believing even a fingle figh (Rom. viii. 26.) arifing 
Meffiah, and Mediator of the new covenant (Heb. xin from fuch a fenfe of our infirmities, and of the need we 
24). have of divine help, to be more acceptable to God, 

“ When we fpeak of the gracious difplay of the love than any performances, however fpecious, which origi- 
of God to mankind, in the miraculous conception, nate in the will of man. 

birth, life, miracles, death, resin region, and afeenfion “ From what has been faid refpedting worlhip, it fol- 
of our Saviour, we prefer the ufe of fuch terms as we lows, that the miniftry we approve mult have its on- 
find in Scripture ; and, contented with that knowledge gin from the fame fource : for that which is needful for 
winch divine wif'dom hath leen meet to reveal, we at- a man’s own diredtion, and for his acceptance with God 
tempt not to explain thofe my Aeries which remain un- (jer. xxiii. 30, to 32.) tnuft be eminently fo to enable 
dei the veil; neverthelefs, wc acknowledge and aflert him to be helpful to others. Accordingly, we believe 
the divinity ofChrift, who is the wildom and power of the renewed afliftance of the light and power of Chrift 
God unto falvatiiin (1 Cor. i. 24). to be indiipenlably neceffary fi r all true miniftry ; and 

“ To Chrilt alone we give the title of the Word of that this holy influence is not at our command, or to 
God (John i. 1.) and not to the Scriptures; although be procured by ttudy, but is the free girt of God to his 
we highly efteem thefe i'acred w itings, in labor dinaticn chofen and devoted fervants.—From hence arifes our 
to the Spirit (2 Pet i. 21), from which they were gi- teftimony againft preaching for hire, and in contradic- 
ven forth; and vve hold, with the apoftle Paul, that tion to Chrift’s pofitive command, “Freely ye have 
they are able to make wife unto falvation, through received, freely give(Mat. xu 8.) and hence our c n- 
faith which is in Chrift Jefus (2 Tim. iii. 15). feienti-us refufal to fupport fuch miniftry by tithes or 

“ We reverence thofe molt excellent precepts which other means 
are recorded n fciipture to have been delivered by our *• As we dare not encourage any miniftry but that 
great Lord, and we firmly believe that they are pradti- whirh we brieve to fprmg from the influe ice of the 
cable, and binding cn every Chriftian ; and that in the Holy Spirit, fo neither dare wc attempt to reftrain this 
life to come every man will be lewarded according to influence to perlons of any condition in life, or to the 
his works (Mat. xvi. 27). And utrther, it is < ur be- male fex alone; but, as male and female are one in 
lief, that, in order to enable mankind to put in pradtice Chrift, we allow fuch of the female fex as we believe 
thefe facred precepts, many of which are contradidh ry to be endued with a right quafification for the mini- 
to the unregenerate will of man (John i. 9.), every man ftry, to exercife their gifts for the general edification 
coming into the world is endued with ameafure of the of the church: and this liberty we efteem to be a pecu- 
light, grace, or good Spirit of Chrift; by which, as it liar mark of the gofpel difpenfati n, as foretold by the 
is attended t', he is en tbled to diftinguifh good from proph.t Joel (J el ii. 28, 29.) and noticed by the 
evil, and to ccrredl the diforderly paffions and corrupt apoftL Peter (Adis ii. 16, 17). 

propenfities rf his nature, which mere reafon is alto- “ There are two ceremonies in ufe amongft moft pro- 
gether infufiicient to overcome. For all that belongs feflors of the Chriftian name ; Water baptifm, and 
to man is fallible, within the reach of temptation ; but what is termed the Lord’s Supper. The firli of thefe 
this divine grace, which comes by Him who hath over- is generally efteemed the efiential means of initiation in* 
come the world (John xvi. 33.) is, to thofe who hum- to the church of Chrift; and the latter of maintaining 
bly and lincerdy leek it, an aJl-fufficient and prefent communion with him. Bu* as we have been convinced, 
help in time of need. Bv this the fnares of the enemy thar nothing flv rt of his redeeming power, inwardly 
are detedted, his allurements avoided, and deliverance is revealed, can let the foul free from the thraldom of 
experenced through faith in its effedtual operation ; fin, by this power alone we believe falvation to be ef- 
xvhereby the foul is tranflated out of the kingdom of tedled. We hold that as there is one Lord and one 
darknefs, and from under the power of Satan, into the faith (Eph. iv. 5.), fo his baptifm is one in nature and 
marvellous light and kingdom of the Son of God. operation ; that nothing (hort of it can make us living 

“ Being thus perfuaded that man, without the Spirit members of his myftical body ; and that the baptifm 
of Chrift inwardly revealed, can do nothing t<> the glo- with water, adminiftered by his fore-runner John, be- 
ry of God, or to effedt his own falvation ; we tnink this longed, as the lat er cor.fefled, to an inferior and decrea- 
influenee especially neceffary to the performance of the ling difpenl'ation (John iii. 30). 

higheft a-ft of which the human mind is capable, even “ With refpefl to the other rite, we believe that com- 
the w< rfliip of the Father of lights and of fpirits, in munion between Chrift and his church is not maintain- 
fpint and in truth; there! ore we con fider as obftruc- ed by that nor any other external performance, but only 
tions to pute worftrp, all forms which divert the at- by a real participation of his divine nature (2. Pet. i. 4.) 
ten .ion of the mind trom the fecret influence of this through f.ii’h ; that this is the fupper alluded to in the 
undtton from the Holy One (1 John ii. 20, 27). Yet, Revelation (Rev. iii. 20.), “ Behold I Hand at the door 
although true wirllfip is not confined to time and place, and knock, if any roan hear my voice, and open the 
we think it incumbent on Chriftians to meet often to- door, I wall come into him, and will fup with him, and 
gethcr (Heb. x. 25.) in teftimony of their depend-nee he with me ” and that where the fubftance is attained, 
on the he ivenly Father, and for a renewal of their fpi- it is unneceffary to attend to the fhadow, which doth 
ritu.d ureni th : ne- erthelefs, in the performance of wor- n t contei grace, and concerning which opinions fo dif- 
Ihip, we dare not dep .nd, for our acceptance with Him, ferent, and animofities fo violent, have arifen. 
on 1 foima’ repetition ■ f the words and experiences of “ Now, as we thus believe that he grace of God, 
others • but we believe it to be our duty to cea.e from which conies by Jefus Chrift, is alone fufficient for fal- 
t ' vation. 
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Quakers, vaticn, we can neither admit that it is conferred on a 

■' — v - few only, whilft others are left without it; nor, thus 

aflerting its univerfality, can we limit its operation 
to a partial cleanfmg of the foul from fin, even in 
this life. We entertain worthier notions both of the 
power and goodnefs of our heavenly Father, and be¬ 
lieve that he doth vouchfafe to a (Eft the obedient to 
experience a total furrender of the natural will to the 
guidance of his pure unerring Spirit ; through whofe 
renewed aftiftance they are enabled to bring forth 
fruits unto holinefs, and to hand perfedt in their pre- 
fent rank (Mat. v. 48. j Eph. iv. 13.; Col. iv. 12.) 

“ There are not many of our tenets more generally 
known than our teilimony againft oaths and againft 
war. With refpedt to the former of thefe, we abide 
literally by Chrift’s pofitive injundion, delivered in his 
• See Oath, fei mon on the mount, “ Swear not at all” (Mat. v. 34)*. 

From the fame facred colledtion of the moll excellent 
precepts of moral and religious duty, from the example of 
our Lord himfelf (Mat. ch. v. 39, 44, &c. ch. xxvi. 52, 
53.; Luke xxii. 51.; John xviii. 11.), and from the 
correfpondent convidtions of his Spirit in our hearts, 
we are confirmed in the belief that wars and fightings 
are, in their origin and effeds, utterly repugnant to the 
Gofpel, which ftill breathes peace and good-will to men. 
We alfo are clearly of the judgment, that if the bene¬ 
volence of the Gofpel were generally prevalent in the 
minds of men, it would effedtually prevent them from 
opprefiing, much more from enflaving, their brethren, 
(of whatever colour or complexion), for whom, as for 
themfelves, Chrift died ; and-would even influence their 
condudt in their treatment of the brute creation, which 
would no longer groan the vidtims of their avarice, and 
of their falfe ideas of pleafure. 

“ Some of our tenets have in former times,as hath been 
fhown, fubjedied our friends to much fuffering from go¬ 
vernment, though to the falutary purpofes of govern¬ 
ment our principles are a fecurity. They inculcate 
fubmiflion to the laws in all cafes wherein confluence is 
not violated. But we hold, that as Chrift’s kingdom 
is not of this world, it is not the bufinefs of the civil 
magiftrate to interfere in matters of religion ; but to 
maintain the external peace and good order of the com¬ 
munity. We therefore think perfecution, even in the 
fmallell degree, unwarrantable. We are careful in re¬ 
quiring our members not to be concerned in illicit 
trade, nor in any manner to defraud the revenue. 

“ It is well known that the fociety, from its firft ap¬ 
pearance, has difufed thofe names of the months and 
days which, having been given in honour of the heroes 
or falfe gods of the heathens, originated in their flat¬ 
tery or fuperftitiou ; and the cuftom of fpeaking to a 
Angle perfon in the plural number (b), as having ari- 
fen alfo from motives of adulation. Compliments, fu- 
perfluity of apparel and furniture, outward fhows of re¬ 
joicing and mourning, and oblervation of days and 
times, we efteem to be incompatible with the fimplicity 
and fincerity of a Chriftian life ; and public diverfious, 
gaming, and other vain amufements of the world, we 
•cannot but condemn. They are a wafte of that time 

2 


which is given us for nobler purpofes, and divert the Quakers, 
attention of the mind from the fober duties of life, and r-v—— 

from the reproofs of inftruftion, by which we are guided 
to an everlafting inheritance. 

“ To conclude, although we have exhibited the fevc- 
ral tenets which diftinguifh our religious fociety, as 
objefts of our belief, yet we are fenfible that a true and 
living faith is not produced in the mind of man by his 
own effort; but is the free gift of God (Eph. ii. 8.) 
in Chrift Jefus, nourifhed and increafed by the progrei- 
five operation of his fpirit in our hearts, and our pro¬ 
portionate obedience (John vii. 17.) Therefore, al¬ 
though, for the prefervation of the teftimonies given us 
to bear, and for the peace and good order of the fo¬ 
ciety, we deem it neceflary that thofe who are admit¬ 
ted into roemberfhip with us, fhould be previoufly con¬ 
vinced of thofe dodtrines which we efteem effential; yet 
we require no formal fubfcription to any articles, either 
as the condition of memberfhip, or to qualify for the 
fervice of the church. We prefer the judging of men 
by their fruits, in a dependence on the aid of Him 
who, by his prophet, hath promifed to be “ a fpirit 
of judgment to him that fitteth in judgment” (Ifaiah 
xxviii. 6.) Without this, there is a danger of re¬ 
ceiving numbers into outward communion, without 
any addition to that fpiritual iheepfold, whereof our 
blefled Lord declared himfelf to be both the door 
and the fhepherd (John x. 7, 11.) that is,fuch as know 
his voice, and follow him in the paths of obedience.” 

Such are the dodtrines of this, people as we find them 
ftated in a fmall pamphlet lately prefented by them¬ 
felves to the public ; and in the fame tradl they give 
the following account of their difcipline. 

“ In the pradtice of difcipline, we think it indifpen- 
fable that the order recommended by Chrift himfelf be 
invariably obferved: (Matth. xviii. 15. to 17.) ‘If 
thy brother Ihall trefpafs againft thee, go and tell him 
his fault between thee and him alone : if he fhall hear 
thee, thou haft gained thy brother; but if he will not 
hear thee, then take with thee one or two more, that in 
the mouth of two or three witneffes every word may be 
eftablifned ; and if he fhall negledl to hear them, tell it 
unto the church.’ 

“To effedl the falutary purpofes of difcipline, meet¬ 
ings were appointed, at an early period of the fociety, 
which, from the times of their being held, were called 
quarterly-meetings. It was afterwards found expedi¬ 
ent to divide the diftridts of thofe meetings, and to 
meet more often ; whence arofe monthly-meetings, fub- 
ordinate to thofe held quarterly. At length, in 1669, 
a yearly-meeting was eftabliftied, to fuperintend, affilt, 
and provide, rules for the whole ; previous to which, 
general meetings had been occasionally held. 

“ A monthly-meeting is ufually compofed of feveral 
particular congregations, fituated within a convenient 
diftance of each other. Its bufinefs is to provide for 
the fubfiftence of their poor, and for the education of 
their offspring ; to judge of the fincerity and fitnefs 
of perfons appearing to be convinced of the religious 
principles of the fociety, and defiring to be admitted 

into 


(b) Speaking of this cuftom, Fox fays : “When the Lord fent me into the world, he forbad me to put off my 
hat to any ; and I was required to thee and thou all men and women.” Journal, p. 24. 
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into memberfhip ; to excite due attention to the <.iif- 
charge oi relL’Ous and moral duty , and to deal with 
diforderly menib.ns Monthly meetings all'o grant to 
fuch of their members .is remove into other monthly 
meetings, certificates of thtir membeiihip and conduct ; 
without which they cannot g tin niembcr.hip in I'm h 
meetings. Each monthly-meeting is requited to ap- 
p. int certain perfoi.s under the name of overfiers, who 
are to take care that the rules of our diicipline be put 
in praftice ; and when any cafe oi complaint or dif- 
cr.Lrly conduit comes to their knowledge, to fee that 
p.iv.ite admonition, agreeable o the gofpel rule before- 
mentioned, be given previous to its being laid before 
the monthly-meeting. 

“ When a cafe i, introduced, it is ufual for a fmall 
committee to be appointed to vifit the offender, to en¬ 
deavour to convince him of his error, and to induce 
him to forfake and condemn it. If they fucceed, the 
perfon is by minute declared to have made fatisfadtion 
for the offence ; if not, he is difowned as a member of 
the fociety. 

“ In difputes between individuals, it has long been 
the decided judgement of the fociety that its members 
fliould not iue each other at law. It therefore enjoins 
all to end their differences by fpeedy and impartial ar¬ 
bitration, agreeable to rules laid down. If any refufe 
to adopt this mode, or, having adopted it, to fubmit to 
the award, it is the direction of the yearly-meeting that 
fuch be difowned. 

“ To monthly-meetings alfo belongs the allowing of 
marriages ; for our fociety hath always fcrupled to ac¬ 
knowledge the exclufive authority of the priefts in the 
folemnization of marriage. Thofe who intend to mar¬ 
ry, appear together and propofe their intention to the 
monthly-meeting ; and if not attended by their pareats 
or guardians, produce a written certificate of their con- 
fent, figned in the prefence of witneffes. The meeting 
then appoints a committee to enquire whether they are 
clear of other engagements refpedting marriage ; and 
if at a fubfequent meeting to which the parties alfo 
come and declare the continuance of their intention, no 
objections are reported, they have the meeting’s con- 
fent to folemnize their intended marriage. This is 
done in a public meeting, for worlhip; towards the 
clofe whereof the parties (land up, and folemnly take 
each other for hufband and wife. A certificate of the 
proceeding is then publicly read, and figned by the 
parties, and afterwards by the relations and others as 
witneffes. Of fuch certificates the monthly-meeting 
keeps a record ; as alfo of the births and burials of its 
members. A certificate of the date, of the name of 
the infant, and of its parents, figned by thofe prefent 
at the birth, is the lubjeit of one of thefe laft-men- 
tioned records ; and an order for the interment, coun- 
terfigned by the grave-maker, of the other. The 
naming of children is without ceremony. Burials are 
Von. XV. 


alfo conducted in a fimple mariner. The body, follow- Qua 
ed by the relations and friends, is fern- times, pre. ioufiy 
t-• interment, carr td to a meeting ; and a’ the grave 
a paufe is generally made ; on both which occafions it 
frequently falls cut that one or more friends prefect 
have fomewhat to exprefs for the edification of thofe 
who attend; but no icligious rite is confidered as an 
cffrnti.il part of buiiai. 

“ Several monthly-meetings compofe a quarterly- 
meeting. At the quarterly meeting are produced writ¬ 
ten anfwersfr.-m the monthly-meetings, to certain que¬ 
ries refpe&ingthe conduit of theirmembers,and themeet- 
ing’s care over them. The accounts thus received are 
digefted into one, which is fent, alfo in the form of 
anfwers to queries, by reprefentatives, to the yearly- 
meeting.—Appeals from the judgement of monthly- 
meetings are brought to the quarterly-meetings; whofe 
bufinefs alfo it is to affift in any difficult cafe, or where 
remiffaefs appears in the care of the monthly-meetings 
over the individuals who compofe them. 

“ The yearly-meeting has the general fuperintendance 
of the fociety in the country in which it is eftablifted (c); 
and therefore, as the accounts which it receives dif- 
cover the ft ate of inferior meetings, as particular exi¬ 
gencies require, or as the meeting is impreffed with a 
fenfe of duty, it gives forth its advice, makes fuch 
regulations as appear to be requifite, or excites to the 
obfervance of thofe already made ; and fometimes 
appoints committees to vifit thofe quarterly-meetings, 
which appear to be in need of immediate help. Ap¬ 
peals from the judgement of quarterly-meetings are 
here finally determined ; and a brotherly correfpon- 
dence, by epiftles, is maintained with other yearly- 
meetings. 

“ In this place it is proper to add, that as we believe 
women may be rightly called to the work of the mini- 
ftry, we alfo think, that to them belongs a fhare in the 
fupport of our Chriftian difeipline; and that fome parts 
of it, wherein their own fex is concerned, devolve on 
them with peculiar propriety. Accordingly they have 
monthly, quarterly, and yearly-meetings of their own 
fex, held at the fame time and in the fame place with 
thofe of the men : but feparately, and without the 
power of making rules : and it may be remarked, that 
during the perfecutions, which in the laft century occa- 
fioned the imprifonment of fo many of the men, the care 
of the poor often fell on the women, and was by them 
fatisfaitorily adminiftered. 

“ In order that thofe who are in the fituation of mi- 
nifters may have the tender fympathy and counfel of 
thofe of either fex, who, by their experience in the 
work of religion, are qualified for that fervice ; the 
monthly-meeting are advifed to fe’eit fuch, under the 
denomination of elders. Thefe, and minifters approved 
by their monthly-meetings (d), have meetings peculiar 
to themfelves, called meetings of miniiters and elders ; 
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(c) “ There are feven yearly-meetings, viz. ift, London, to which come reprefentatives from Ireland ; 2 i,New- 
England ; 3d, New-York ; 4th, Pennfylvania and New-jerfey ; 5th, Maryland ; 6th, Virginia ; 7th the Carolinas 
and Georgia.” 

(d) “ Thofe who believe themfelecs required to fpeak in meetings fer worfhip, are not immediately acknow¬ 
ledged as miniiters by their monthly-meetings ; but time is taken ior judgement, t iat the meeting may he futif- 
fieu of their call and qualification. It will alfo l’ome.imes happen, tiiat fuch as are not approved, will obtrude 
themfelves as miniiters, to the grief <-i their brethern ; but much forbearance is ufed towards thefe, before the 
difapprobation of the meeting is publicly teftified.” 
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Quaker, in which they have an opportunity of exciting each 
other to a difebarge of their feveral duties, and of ex¬ 
tending advice to thole who may appear weak, without 
any needlefs expoiure. Thefe meetings are generally 
held in the compafs of each monthly, quarterly, and 
yearly-meeting. They are conduced by rules pre- 
feribed by the yearly-meeting, and have no authority to 
make any alteration or addition to them. The mem¬ 
bers of them unite with their brethren in the meetings 
for difeipline, and are equally accountable to the latter 
for their conduct. 

“ It is to a meeting of this kind held in London, 
called the fecond-day morning-meeting, that the revifal 
of manuferipts concerning our principles, previoufly to 
publication, is intruded by the yearly-meeting held in 
London ; and alfo the granting, in the intervals of the 
yearly-meeting, certificates cf approbation to fuch mi- 
liiders as are'concerned to travel in the work of the 
minidry in foreign parts. When a vifit of this kind 
doth not extend beyond Great Britain, a certifi¬ 
cate from the monthly-meeting of which the mini- 
der is a member is fufficient; if to Ireland, the con¬ 
currence of the quarterly.meeting is alfo required. 
Regulations of fimilar tendency obtain in other yearly- 
meetings. 

“ The yearly-meeting held in London, in the year 
1675, appointed a meeting to be held in that city, for 
the purpofe of advifing and affiding in cafes of differ¬ 
ing for confcience fake, which hath continued with 
great ufe to the fociety to this day. It is compofed 
of friends under the name of correfpondents, chofen by 
the feveral quarterly-meetings, and who refide in or 
near the city. The fame meetings alfo appoint mem¬ 
bers of their own in the country as correfpondents, who 
are to join their brethren in London on emergency. 
The names of all thefe correfpondents, previous to their 
being recorded as fuch, are fubmitted to the approba¬ 
tion of the yearly-meeting. Thofe of the men who are 
approved miniders are alfo members of this meeting, 
which is called the meeting for fufferitigs ; a name arifing 
from its original purpofe, which is not yet become en¬ 
tirely obfelete. 

“ The yearly-meeting has intruded the meeting for 
fufferings with the care of printing and didributing 
books, and with the management of its dock ; and 
confidered as a danding committee of the yearly- 
meeting, it hath a general care of whatever may arife, 
during the intervals of the meeting, affedting the fo¬ 
ciety, and requiring immediate attention : particularly 
of thofe circumdances which may occafion an applica¬ 
tion to government. 

“ There is not in any of the meetings Which have 
been mentioned any prefident, as we believe that Di¬ 
vine Wifdorn alone ought to prefide; nor hath any mem¬ 
ber a right to claim pre-eminence over the red. The 
office of clerk, with a few exceptions, is undertaken 
voluntarily by fome member ; as is alfo the keeping 
of the records. Where thefe are very voluminous, 
and require a houfe for their depofite (as is the cafe 
in London, where the general records of the fociety in 
Great Britain are kept), a clerk is hired to have the 
care of them ; but except a few clerks of this kind, 
and perfons who have the care of meeting-houfes, none 
receive any dipend or gratuity for their fervices in our 
religious fociety.” 


It is remarkable, that all the fettlements of the Eu- Quality - 
ropeans in America, except the Quaker fettlement of 
Pennfylvania, were made by force of arms, with very lit¬ 
tle regard to any prior title in the natives. The kings of 
Spain, Portugal, France, and Britain, together with 
the States of Plolland, then the only maritime powers, 
gave grants of fuch parts of America as their people 
could lay hold on, dudying only to avoid interference 
with their European neighbours. But Mr Penn, being 
a Quaker, did not think his power from King Cha. II. 
a fufficient title to the country fince called Pennfylvania 
He therefore aifembled the iachems or princes then in 
that country, and purchafed from them the extent of 
land that he wanted. The government of this province 
was long in the hands of the quakers, who never have 
any quarrels with the natives. When they defired to 
extend their fettlements, they purchafed new lands of 
the facbems, never taking any thing from them by 
force. How unlike is this conduct to that of the Spa¬ 
niards, who murdered millions of the natives of Mexico, 

Terra Firma, Peru, Chili, &c. 1 

QUALITY is a word which, as ufed in philofophi- Quality 
cal difquifitions, cannot be explained by any periphrafis. c f ia ”* e ’* 
That which is expreffed by it mud be brought into the Ariftotle 
immediate view of the fenfes or intelledf, and the name 
properly applied, or he who is a dranger to the word 
will never be made to comprehend its meaning. Ari- 
dotle, who treated it as a general conception fecond in 
order among the ten predicaments or categories (fee Ca¬ 
tegory), gives feveral charadters of it; but though they 
are all in fome refpedts juft, no man could from them, 
without other affiftance, learn what quality is. Thus he 
tells US*, T’nrap^n A svavT/OTitc xaTtt to yro/oy; Et/A;£stiu A * Pratd.ed, 
to paWm xai to »ttov Ta oro;a. And again, O‘y.01 a A s an- Sylb«p, 44 » 
fjttna *sia fjtma; Tac nraisTurat Xs^srai - o/uoiov yap erepsr iripoi 
ovx etrTi nan? aXXo 0[/Ay, » xa 0 ’ 0 n-o/ov so-tjv. 
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When a man comprehends, by means of his fenfes 
and intelledt, what it is which the word quality denotes, 
he will indeed perceive that the fird of thefe charadters 
is applicable to fome qualities and not to others; that 
the fecond is more applicable to quantity than to quality, j 
and that it is only the third which can with propriety 
be confidered as the general characteriftic of this predi¬ 
cament. Thus when we have learned by our fenfe of 
fight that <i vhitenefs is a quality of fnow, and llacknefs of 
coal ; and by means of obfervation and refledtion, that 
wifdom is a quality of one man and folly of another—we 
mud admit that thefenfible quality of the fnow is con¬ 
trary to that of the coal, and the intelledtual quality of 
wifdom contrary to that of folly. There is, however, 
no contrariety between wifdom and whitenefs or black- 
nefs, nor between hardnefs or foftnefs, and any particular 
colour; for fenfible and intelledtual qualities can never 
be compared ; and it is not eafy, if poffible, to make a 
comparifon between qualities perceptible only by diffe¬ 
rent fenfes: Nay, among qualities perceptible by the 
fame fenfe, we often meet with a difference where there 
is no contrariety ; for though the figure of a cube is dif¬ 
ferent from that of a fphere, and the figure of a fquare 
from that of a circle, the fphere is not contrary to the 
cube, nor the circle to the fquare. 

His fecond charadleridic of this genus is dill lefs pro¬ 
per than the fird. It is indeed true that fome qualities 
admit of intenfion and remijfton ; for fnow is whiter than 
paper, and one woman is handfomer than another ; but 

of 
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Quality, of the fpecies of quality called .figure we cannot predi- feel ourfelves inclined to regret Locke’s ignorance of Qualii 

cate either more or lefs . A crown-piece may have as Ariftotle’s diftinftions ; but we cannot help thinking, 

much of the circular quality in it as the plane of the that had the Britilh philofopher attended to die Stagy- 
equator, and a muiket-bullet as much of the Jpherical rite’s account of qualities in capacity and qualities in 
quality as the orb of the fun. It is indeed a property completion, this perplexing queftion would never Lave 
of all quantity to admit of intenfion and rcmtjjion ; and been ftarted. It is juftly obferved in the Effay on Hu- 
therefore this ought to have been given as the charac- man Underfunding, that of real cJJ'ences we know no- 
ter not of the fecund but of the thind category. See thing: but that every man felefts a certain number of 
a Quantity. qualities which he has always perceived united in certain 

Nothing That it is only from a comparifon of their qualities that beings; and forming thefe into one complex conception, 
known but things are denominated like or unlike or that one thing can- gives to this conception a fpecific name, which he ap- 

qua refemble another but in fome quality , is indeed a juft plies to every being in which he finds thofe qualities ^ 

obfervation. We know nothing direftly but qualities united. This is undoubtedly the procefs of the mind in Strange 
fenfible and intelleftual (fee Metaphysics, n° 149, forming genera and fpecies; and as the excellent author ennfe- 
150, 151, and 227); and as thefe have no refemblance relufes the name of man to the changeling, it is obvious quence <1 
to each other, we conclude that body or matter, the that the complex conception, to which he gives that over 
fubjeft of the former, is a being unlike mind, the fub- name, mull imply rationality or the adual exercife of rea- '° 
jeft of the latter. Even of bodies themfelves w T e can fon. But this limitation will exclude many beings from 
fay, that one is like or unlike another only by virtue of the fpecies man , whom Mr Locke certainly confidered as 
their qualities. A ball of ivory refembles a ball of fnow men and women. Not to mention infants and perfons 


3 

Important 
diftinftions 
of quality. 


4 

Ovei look¬ 
ed by 
Locke. 

* Book iv. 
ch. 4.^ 13, 
8 t . c. 


m its figure and colour, but not in its coldnefs or hardnefs ; 
a ball of lead may refemble a ball of fnow in its figure 
and coldnefs, but not in its colour ; and a cube of ivory 
refembles not a ball of lead either in figure, colour, or 
coldnfs. The mind of a brute refembles that of a man 
in its powers of fenfation and perception, but does not 
refemble it in the powers of volition and reafoning ; or 
at leaft, the refemblance, in this latter inftance, is very 
flight. All bodies refemble one another in being folid 
and extended, and all minds in being more or lefs ac¬ 
tive. Likenefs or unlikeiiefs therefore is the univerfal 
charafleriftic of the category quality. 

Ariftotle has other fpeculations refpefting quality, 
which are worthy of notice. He diftinguifhes between 
qualities which are ejfential and thofe which are acciden¬ 
tal ; between qualities which are natural and thofe 
which are acquired; and he fpeaks of the qualities of 
capacity and thofe of completion. Extenjion and figure in 
general are qualities eflential to all bodies; but a parti¬ 
cular extenfion, fuch as an inch or an ell, and a particu¬ 
lar figure, fuch as a cube or a fphere, are qualites acci¬ 
dental to bodies. Among the natural qualities of glafs 
it is one to tranfmit objefts of vifion ; but to enlarge 
thefe objects is an adventitious or acquired quality. The 
fame quality may be natural in one fubftance, as attrac¬ 
tion in the magnet; and acquired in another, as the 
fame attraction in the magnetic bar. Docility may be 
called a quality natural to the mind of man, fcience art 
acquired one. To underftand what he means by quali¬ 
ties of capacity and completion, it may be fufficient to ob- 
ferve that every piece of iron has the qualities of a ra¬ 
zor in capacity, becaufe it may be converted into fteel, 
and formed into a razor : when it is lb formed, it has, 
in the language of this fage, the quality of a razor in 
completion. Among the qualities of capacity and comple¬ 
tion , the moft important, and what may lead to intereft- 
ing fpeculations, is the reafoning faculty of man. A 
capacity of reafoning is eflential to the human mind; 
but the completion of this capacity or adual reafoning is 
not, otherwife infants and perfuns afieep would be ex¬ 
cluded from the human fpecies. 

Mr Locke has puzzled his readers, and perhaps him- 
felf, with a queftion refpefting the fpecies of an idiot 
or changeling, whom he pronounces to be fomething 
between a man and brute*. It is not often that we 


in found fleep, how fliall we clafs thofe who, after ha 
ving lived 30 or 40 years in the full exercife of reafon, 
have been iuddenly or by degrees deprived of it by fome 
diforder in the brain ? 

From Marlb’rough’s'eyes the ILteams of dotage flow ; 

And Swift expires a driveller and a Ihow. 

Johnson. 

But were the hero and the wit in thofe deplorable cir- 
cumftances excluded from the human fpecies, and clafled 
between men and brutes ? No furely ; they were both 
acknowledged to be men, becaufe they were known to 
have the quality of reafon in what Ariftotle would have 
called capacity. Their dotage and drivelling originated 
from fome diforder in their bodies, probably in the re¬ 
gion of the brain ; and Locke himfelf contends that no 
dts ft in body is fufficient to degrade a perfon from the 
rank of manhood. Again, lunatics have the exercife of 
reafon, except at new and full moon. Are thefe un¬ 
happy beings fometimes men and fometimes a fpecies 
by themfelves between men and brutes ? ^ 

It appears, therefore, that not the adual exercife of Fallacy o 
reafon, but reafon in capacity, ought to be included in hisdoc- 
the complex conception to which we give the fpecific trine re¬ 
name of man, as fome of the greateft men that ever lived 
have been during parts of their lives deprived of the j-* • 
power of adual reafoning. This, however, it will be 
laid, does not remove the difficulty; for the occaflonal 
exercife of reafon in lunatics, a pd the great exertions of 
it in fuch men as Swift anTMarlborough, Ihow that 
they had it in capacity at all times ; whereas we have no 
evidence that changelings have even a capacity of rea¬ 
foning at any time, fince they never do a rational aftion, 
nor ever utter a fentence to the putpofe. That we have 
no dire8 and pofitive evidence of the minds of change¬ 
lings being capable of reafoning, were they fupplied 
with proper organs, mud be granted ; but the probabi¬ 
lities of their being lo are many and great. We know 
by experience that the aftual exercife of reafon may be 
interrupted by an occafional and accidental preflure on 
the brain : and therefore we cannot doubt but that if 
this preflure were rendered permanent by any wrong 
configuration of the fkull given to it, in the womb, or 
in the aft of being born into the world, an infant, with 
a mind capable of reafoning by means of proper organs, 
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would by tills accident be rendered, through the whole 
ot life, an idiot or changeling. That idiotifm is caufed 
by inch accidents, and is not the quality of an inferior 
mind occafionally given to a human body, will at leaft 
leem probable from the following confiderations. 

It does not appear that an animal body can live and 
moi e but while it is actuated by fume mind. Whence 
then does the unborn infant derive its mind ? It mull 
be either immediately from God, or ex traduce from its 
parents ; but if the mind of man be immaterial, it can¬ 
not be ex traduce. Now, as idiots are very few in num¬ 
ber when compared with the rational part of the human 
Ipecies, and as God in the government of this world 
acts not by partial but by general laws; we mull con¬ 
clude that the law which he has eftabliflied refpedting 
the union of mind and matter, is, that human bodies 
fhall be animated with minds endowed with a capacity 
of reafoning, and that thofe who never exeit this capa¬ 
city are prevented by fome fuch accident as we have 
afligned. 

For a further account of qualities, why they are fup- 
pofed to inhere in fome fubjeft, together with the tifual 
diftindion between tbe primary and fecondarv qualities 
of matter, fee Metaphysics, Part II. Chap. I. 

Chemical Qualities, thofe qualities principally intro¬ 
duced by means of chemical experiments, as fumigation, 
amalgamation, cupellation, volatilization, precipitation, 
&c. 


Quality, is alfo ufed for a kind of title given to 
certain perfons, in regard of their territories, figniories, 
or other pretenfions. 

QUAN JA. See Capra. 

QUANG-ping-fou, a city in China, is fituated in 
the northern part of the province of Pe-tcheli, between 
the provinces of Chang-tong and Ho-nan, and has nine 
cities of the third clafs dependent on it; all its plains 
are well watered by rivers. Among its temples, t’w-re 
is one dedicated to thofe men who, as the Chinefe 
pretend, difeovered the fecret of rendering themfelves 
immortal. 

QUANGSI, a province of China, bounded on the 
north by Koe-Tcheau and Hu-Quang ; on the eaft, by 
Yunan and Quantong; on the fouth, by the fame and 
Ton-quin ; and on the weft, by Yun-nan. It produces 
great plenty of rice, being watered by feveral large ri¬ 
vers. The fouthem part is a flat country, and well cul¬ 
tivated; but the northern is full of mountains covered 
with trees. It contains mines of all forts ; and there 
is a gold-mine lately opened. The capital town is 
Quie-ling 

A very fingular tree, fays Grofier, grows in this 
province ; inftead of pith, is contains a foft pulp, which 
y ields a kind of flour: the bread made of it is fa ; d to 
be exceedingly good. Befides paroquets, hedgehogs, 
porcupines, and rhinocerofes, a prodigious number of 
wild animals, curious birds, and uncommon inft&s, are 
f tund here. 

This province contains 12 villages of the firft clafs, 
and 80 of the fecond and third. 

QUANG-tong, a province of China, bounded on 
riie eaft by Kiang-fi and Fokien ; on the fouth, by the 
ocean; and on the weft, by Tonquin. This province 
is diverfihed by valleys and mounta'n- ; and yields two 
crops of corn in a year. It abounds in g -Id, Jewels, filk, 
pearls, tin, quickfilver, fugar, brafs, iron,, ftcel, fait- 


petre, ebony, and feveral forts of odoriferous wood ; be- Quantity, 
fides fruits of all forts proper to the climate. They 
have a prodigious number of ducks, whofe eggs they 
hatch in ovens; and a tree, whofe wood is remarkably 
hard and heavy, and thence called iron-wood. The 
mountains are covered with a fort of ofters which creep 
along the ground, and of which they make bafkets, hur¬ 
dles, matts, and ropes. 

Although the climate of this province is warm, the 
air is pure, and the people are robuft and healthy. They 
are very induftrious ; and it muft be allowed that they 
poflefsin an eminent degree the talent of imitation : if 
they are only Ihown any of the European works, they 
execute others like them with the moil furprifing exaft- 
nefs. This province fuffered much duting the civil 
wars; but at prefent it is one of the moft flourilhing 
in the empire; and, as it is at a great diftance from 
court, its government is one of the moft important. 

This province is divided into ten diftritls, w'hich con¬ 
tain 10 cities of the firft clafs, and 84 of the fecond and 
third. Canton is the capital town. 

QUANTITY, as explained by the great Englifli Quantity, 
lexicographer, is that property of any thing which 
may be iucreafed or diminiihed. This interpretation of 
the word is certainly juft, and for the purpofes of com¬ 
mon converfation it is fufficiently determinate ; but the 
man of fcience may expert to find in a work like ours 
a definition of the thing fignified. This, however, can¬ 
not be given him. A logical definition confifts of the 
gems under which the thing defined is ranked, and the 
fpecific difference (fee Logic, n° 20, Sic.) ; but quanti¬ 
ty is ranked- under no genus. In that fchool where 
fuch definitions were moft valued, it was confidered as 
one of the ten categories, or general conceptions, under 
which all the objedts of human apprehenfion were mut¬ 
tered, like foldiers in an army (fee Category and Phi¬ 
losophy, n° 22 ) On this account, even Ariftotle 
himfelf, who delighted in definitions, and was not eafi- 
ly deterred from a favourite purfuit, could not confift- s 
ently with hi sown rules attempt to define quantity. He 
characterized it, however, in feveral par ts of his works ; 
and particularly in the 15th chapter of the 4th book of 
his metaphyfics, where he gives the following account 
of the three firft categories : T«ut« /uev y*f, ay f>.i * »' occna. 
o'yttict fa av »' irtiO'ni; fjuct test fa m erotrov tv. “ Things are 
the fame, of which the substance is one: Jimilir, of 
which the quality is one; equal, of which the quan¬ 
tity is one. Again, he tells us*, that the chief charac- 
teriftic of quantity is, that it may be denominated equal 
and unequal • 

That any man can become wifer by reading fuch de- 
feriptions as thefe, none but an idolater of Ariftotle 
will ftippofe. There is, indeed, no periphrafts by 
which we can explain what is meant by quantity to- 

thofe who have not previoufly formed fuch a notion_ 

All that can be done by making the attempt is only to 
fettle language, by ftating exadly the cafes in which 
we ufe this word in the greateft conformity to general 
cuftom ; for there is a laxnefs or carelefsnefs of expref- 
fion in the language of moft men, and our notions are 
frequently communicated by fpeech in a. way by no 
means, precife; fo that it is often a great chance that 
the notions eacited in the mind of the hearer are not 
exact counterparts of thofe in the mind of the. 
fpeaker.. 

The 
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* Prsed. 
p. 34. edit. 
Sylb. 
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Quantify. The underdandings of men differ in nothing more kind, that the greatnefs of a favour is in the diredl Quantity, 
remarkably than in their power of abfliadlion, and of compound ratio of thefervice | erformed ar.d the dig- 
rapidly forming conceptions fo general and fimple as nity of the performer, and the inverfe ratio of the me- which ia 
not to be clogged with didingtiifliing circumdances, l it and rank of the receiver ; that the value of a cha- improperly 
which may be different in different minds while uttering radter is in the compound ratio of the talents and virtue, introduced 
and hearing the fame words: and it is cf great ccnfe- &c.; and he has delivered a number of formal propo- * nt “ °‘her 

t)itence to a man of feientif c habits, either to cultivate, fitions on the moll interefling qusdions in morals, couch- ^ L ^ s ‘ 

if poffible, this talent, or to fuperfede its ufe, by Audi- cd in this mathematical language, and even expreffed by 
oufly forming to himfelf notions of the mod important algebraic formulae, But this is mere play, and conveys 
vniverfals in his own cottrfe of contemplation, by care- no indrudlior. We underhand the words; they con- 
ful abllraction of every thing extraneous. His Ian- tain no abfurdity ; and in as fai as they have a fenfe, wc 
guage by this means becomes doubly indrudlive by its bel'eve the proportions to be true. But they give no. 
extreme precifion ; and he will even judge with greater greater precifion toourfrntimentsthanthemoreufu.il 
certainty of notions intended to be communicated by exprefllons would do. If we attend clofely to the 

the more flovcnly language of another perfon. meaning of any one of fuch propofitions, we Hull find 

We cannct fay that there is much ambiguity in the that it only exprelfcs fome vague and indiftindt notions 
general ufe of the term quantity : But Here, as in all of degrees of thofe emotions, fentiments, or qualities, 
other cafes, a love of refinement, of novelty, and fre- which would be juft as well conceived by means of the 
quentlyof vanity, and the wifii of appearing ingenious exprefliens of ordinary language; and that it is only by 
and original, have made men take advantage i f even a fo rt of analogy or refemblance that this maihenuit'cal 
the fmall latitude with which the carelefs ufe of the language conveys any notions whatever of the fubjedts. ^ 
word will furnifh them, to amufe tbemfelves and the\ The objedt of contemplation to the mathematician is The mi- 
public by giving the appearance of fcience to empty pot whatever is fufceptible of greater and lefs, but what themati- 

founds. is meafurable ; and mathematics is not the fcience of ^' ai1 "j 0 ^* 

ThefubjeA Mathematics is undoubtedly employed in difeovering inagnitude, in its mod abdracted and general accepts- 
of mathe- and dating many relations of quantity; and it is th'tfe tion, but of magnitude which can be meafured. It is, t ; t ; es that 

mitical category alone that anything is contemplated by the indeed, the science of measure, and whatever is are mea- 

mfoning. mathematician, whether in geometry, arithmetic, or al- treated in the way of menfuration is treated mathema- furable. 
gebra. Hence mathematic^ has been called the fcience tically. Now, in the difeourfe of ordinary life and 
of quantity. The fimplicity of the objedt of the ma- ordinary men, many things are called quantities which 
thematician’s contemplation, and the unparalleled di- we cannot or do not meafure. This is the cafe in the 
ftindtnefs with which he can perceive its modifications, indances already given of the affedtions of the mind, 
have enabled him to eredt a body of fcience, eminent pleafure, pain, beauty, wifdom, honour. See. We do 
not only for its certainty, but alfo for the great length not fay that they are incapable of meafure; but we 
to which he can carry his reafonings without danger of have not yet been able to meafare them, nor do we 
error ; and the intimate connedtion which this fcience think of meafuring them when we fpeak rationally and 
Ins with the arts of life, and the important fervices ufefully about them. We therefore do not condder 
which it has performed, have procured it a mod refpedl- them mathematically ; nor can we introduce mathema- 
able place in the circle of the fciences. Ingenious men tical precifion into our difeuffions of thefe fubj.edts till 
have availed themfelves of this pre-eminence of mathe- we can, and adtually do, meafure them. Perfons who. 
matics, and have endeavoured to procure refpedt for are precife in their expreffion will even avoid fuch phrafes. 
their difquifilicns on other fubjedts, by prefenting them on thefe fubjedts as fuppofe, or dridtly exprefs, fuch 
to the public as branches of mathematical fcience, and meafurement. Wefhould be much embarraffed how to 
therefore fufceptible of that accuracy and certainty anfwer the quedion, How much pain does the tooth- 
which are its peculiar boaft. Qur moral affedtions, our ache give you juft now ; and how much is. it eader fince 
fenfations, our intelledlual powers, are all fufceptible of yederday l Yet the anfwer (if we had a meafure). 
augmentation and diminuti .n, are conceivable as greater would be as eafy as to the quedion. How many guineas- 
and led when dated together, and are familiarly fpoken did you win at cards t or how much land have you 
of as admitting of degrees of comparifon. We are bought ? Nay, though we fay familiarly, “ I know 
perfedtly well underdood when we fay that one pain, well how much fuch a misfortune umuld affedt you,” 
heat, grief, kindnefs, is greater than another; and as and are underdood when we fay it,, it would be aukward 
this is the didinguidiing cbaradleridic of quantity, and language to fay, “ I know well the quantity of your 
as quantity is the fubjedt of mathematical diicudion, we grief.” It is in v\fin, therefore, to expedt mathematical 
fuppofe that thefe fubjedts may be treated mathemati- precifion in our difeourfe or conceptions of quantities iu 
cally. Accordingly, a very celebrated and excellent the mod abdradted fenfe. Suchprecifionisconfinedto. 

, Dr Frau . philofopher* has faid, among many things of the fame quantity which may be and is meafured (a.) . It is only 
Hut- triding; 

chinfon. 


(a) To talk intelligibly of the quantity of a pain, we fhould have fome dandard by which to meaiure it £ 
fome known degree of it fo well afeertained., that all men, when talking of it, fhould mean the fame thing.— 
And we fhould be able to compare other degrees of pain with this, fo as to perceive diltindtly, not only whether 
they exceed or fall fhort of it, but alio how much, or in what proportion; whether by an half, or a fifth, or 
a tenth. Rad. 
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Qii r.tity. trifling with the imagination when we employ mathema- that is, we cannot in imagination make this, application Quantity, 
tical language on fubjefts which have not this property- of one figure to another ; and we prefume to fay, that, 

It will therefore be of fome fervice in fcience to dtf- if the elements of geometry cannot be demonftrated in 
criminate quantities in this view; to point out what fome other way, the fcience has not that title to pure, ab- 

6 are fufceptible of meafure, and what are not. ftraft, and infallible knowledge, which is ufually allowed 

Meafuring What is meafuring? It is one of thefe two things: It is it. We cannot fuppofc one of the triangles lifted and laid 
explained, either finding out fome known magnitude of the thing on the other, without fuppofing it fomething different 

meafured, which we can demonftrate to be equal to it; from a triangle in aljiracio. The individuality of fuch 
or to find a known magnitude of it, which being ta- a triangle confifts folely in its being in the precife place 
ken fo many times fhall be equal to it. The geometer where it is, and in occupying that portion of fpace. 
meafures the contents of a parabolic fpace when he ex- If we could diftinftly conceive otherwife, we fhould 
bibits a parallelogram of known dimenfions, and demon- perceive that, when we have lifted the triangle from its 
ftrates that this parellogram is equal to the parabolic place, and applied it to the other, it is gone from its 
fpace. In like manner, he meafures the folid contents former place, and that there is no longer a triangle 
of an infinitely extended hyperbolic fpindle, when he there. This is inconceivable, and fpace has always been 
exhibits a cone of known dimenfions, and demonftrates acknowledged to be immoveable. There is therefore 
that three of thefe cones are equal to the fpindle. fome logical defefl in Euclid’s demonflration. We ap- 

In this pyocefs it will be found that he aftually fub- prebend that he is labouring to demonftrate, or rather 
divides the quantity to be meafured into parts of which illuftrate, a Ample apprehenfion. This indeed is the 
it ccnftfls, and ftates thefe parts as aftually making up utmoft that can be done in any demonflration (fee Me- 
the quantity, fpecifying each, and afligning its boun- taphysics, n° 82.): but the mode by which he guides 
daries. He goes on with it, piece by piece, demon- the mind to the apprehenfion of the truth of his fourth 
fixating the refpeftive equalities as he goes along, till he propofition is not confiftent either with pure mathe- 
has exhaufted the figure, or confidered all its parts.— matics or with the laws of corporeal nature. The real 
When he meafures bymeans of a fubmultiple, as when procefs, as laid down by him, feems to, be this. We 
he fhows the furface of a fphere to be equal to four of fuppofe fomething different from the abftraft triangle ; 
its great circles, he flops, after having demonftrated the fome thing that, in conjunftion with other properties 
equality of one of thefe circles to one part of the fur- has the property of being triangular, with certain di¬ 
face : then he demonftrates that there are other three menfions of two of its fides and the included angle. It 
parts, each of which is precifely equal to the one he has avowedly another property, not effential to, and 
has minutely confidered. In this part of the procefs not contained in, the abftraft notion of a triangle, viz. 
he exprefsly affigns the whole furface into its diftinft mobility. We alfo fuppofe it permanent in fhape and 
portions, of which he demonftrates the equality. dimenfions, or that although, during its motion, it does 

But there is another kind of geometrical meafure- not occupy the fame fpace, it continues and all its parts, 
ment which proceeds on a very different principle, to occupy an equal fpace. In fhort, our conception is 
The geometer conceives a certain individual portion very mixed, and does not perceptibly differ from our 
of his figure, whether line, angle, furface, or folid, as conception of a triangular piece of matter, where the 
known in refpeft to its dimenfions. He conceives this triangle is not the fubjeft, but an adjunft, a quality, 
to be lifted from its place, and again laid down on the And when we fuppofe the application made, we are not 
adjoining part of the figure, and that it is equal to the in faft fuppofing two abftraft triangles to coincide, 
part which it now covers ; and therefore that this part This we cannot do with any thing like diftinftnefs ; for 
together with the firft is double of the firft : he lifts it our diftinft couception now is, not that of two triangles 
again, and lays it down on the next adjoining part, coinciding, but of one triangle being now exaftly occu- 
and affirms that this, added to the two former, make pied by that moveable thing which formerly occupied 
up a quantity triple of the firft. He goes on in this the other. In fhort, it is a vulgar meafurement, reftrift- 
way, making fimilar inferences, till he can demonftrate ed by fuppofitions which are inadmiffible in all attual 
that he has in this manner covered the whole figure by meafurement^ in the prefent univerfe, in which no move- 
twenty applications, and that his moveable figure will able material thing is known to be permanent, either 
cover no more ; and he affirms that the figure is twenty in fhape or magnitude. 

times the part employed. This is an undeniable confequence of the principle 

This mode is precifely fimilar to the manner of prac- of univerfal gravitation, and the compreffibility of every 
tical meafurement in common life : we apply a foot-rule kind of tangible matter with which we are acquainted, 
fucceflively to two lines, and find that 30 applications Remove the brafs rule but one inch from its place ; 

7 exhauft the one, while it requires 35 to exhauft the its gravitation to the earth and to the reft of the uni- 
EucliJ’s other. We fay, therefore, that the one line is 30 and verfe is immediately changed, and its dimenfions change 
fourth pro- the other 35 feet long ; and that thefe two lines are to of confequence. A change of temperature will produce 
petition. eac j 1 ot h er j n the ratio of 30 to 35. Having meafured a fimilar effeft ; and this is attended to and confidered 

two fliorter lines by a fimilar application of a flick of in all nice menfurations. We do the bell we can to affure 
an inch long 30 times to the one and 35 times to the ourfelves that our rule always occupies a fenfibly equal 
other, we fay that the ratio of the two firft lines is the fpace ; and we mull be contented with chances of error 
fame with that of the two laft. Euclid has taken this which we can neither perceive nor remove, 
method of demonftrating the fourth propofition of the We might (were this a proper place) take notice of 
firft book of his celebrated elements. fome other logical defefts in the reaforang of this cele- 

But all this procefs is a fiftion of the mind, and it is brated propofition: but they are befide our prefent 
the liftion of an impoffibility. It is even inconceivable, purpofe of explaining the different modes 'of mathemati¬ 

cal 
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cal meafurement, with the view of difcovering that cir¬ 
cumftance in which they all agree, and which (if the 
only one) mud therefore be the charadleriftic of inen- 
furation. 

We think that the only circumftance in which all 
inodes of menfuration agree, or the only notion that is 
found in them all, is, that the quantity is conceived as 
confiding of parts, diftinguifhable from each other, and 
ftparated by aflignable boundaries ; fo that they are at 
once conceived feparately and jointly. We venture to 
affert that no quantity is diredtly meafured which we 
cannot conceive in this way, and that fuch quantities 
Only are the immediate cbjefts of mathematical contem¬ 
plation, and fhould be diftinguiftied by a generic name. 
Let them be called Mathematical quantities. 
Extension,Duration, Number, and Proportion, 
have this charafteriftic, and they are the only quantities 
which have it. Any perfon will be convinced of the 
firft affertion by attending to his own thoughts when 
contemplating thefe notions. He will find that he con¬ 
ceives every one of them as made up of its own parts, 
which are diftinguifhable from each other, and have 
affignable boundaries, and that it is only in confequence 
of involving this conception that they can be added to 
or fubtradled from each other ; that they can be multi¬ 
plied, divided, and conceived in any proportion to each, 
other. 

He may perhaps find confiderable difficulty in ac¬ 
quiring perfectly diftinct notions of the menfurability, 
and the accuracy of the modes of menfuration. He 
Will find that the way in which he meafures duration is 
very fimilar to that in which he meafures fpace or ex- 
tenfion. He does not know, or does not attend to, any 
thing which hinders the brafs foot-rule in his hand from 
continuing to occupy equal fpaces during his ufe of it, 
in meafuring the diftance of two bodies. In like man¬ 
ner he fele&s an event which nature or art can repeat 
continually, and in which the circumftances which con¬ 
tribute to its accomplifhment are invariably the fame, 
or their variations and their effects are irifenfible. He 
concludes that it will always occupy an equal portion 
of time for its accomplifhment, or always lafb an equal 
time. Then, obferving that, during the event whofe 
duration he withes to meafure, this ftandard event is ac- 
complifhed 29; times, and that it is repeated 365^ 
times during the accomplifhment of another event, 
he affirms that the durations of thefe are in the ratio 
of 29; to 365^. It is thus (and with the fame logical 
defeft as in the meafuring a line by a brafs rod) that 
the aftronomer meafures the celeftial revolutions by 
means of the rotation of the earth round its axis, or 
by the vibrations of a pendulum. 

We are indebted for mod of the preceding obferva- 
tions to Dr Reid, the celebrated author of the Inquiry in¬ 
to the Human Mind on the Principles of Common Senfe, 
and of the Effays on the intellectual and aCtive powers 
of Man. He has publifhed a differtation on this fubjeCt 
in the 45th volume of the Philofophical TranfaCtions, 
n° 489, which we recommend to our philofophical 
readers as a performance eminent for precifion and 
acutenefs. If we prefume to differ from him in any 
trivial circumftance, it is with that deference and re- 
’ fpedt which is due to his talents and his worth. 

Dr Reid juftly obferves, that as nothing has propor¬ 
tion which bus not either extenfion, duration, or num¬ 


ber, the characters of mathematical quantity may be Qinmit/. 
reftriCted to thefe three. He calls them froper quan- 
tities, and all others he calls improper. We believe 
that, in the utmoft precifion of the Englifli language, 
this denomination is very appofite, and that the word 
quantity, derived from quantum , always fuppofes mea- 10 
furement: But the word is frequently ufed in cafes Other 
where its original is not kept in view, and we ufe other quantities 
words as fynonymous with it, when all menfuration, that canriot 
whether poffible or not, is out of our thoughts. Ac- 
cording to pradtice, therefore, the jus et norma loquendi, maiically. 
there feems to be no impropriety in giving this name, 
in our language at lead, to whatever can be conceived 
as great or little. There is no impropriety in faying 
that the pain occafioned by the ftone is greater than 
that of the toothache ; and when we fearch for the ca¬ 
tegory to which the affection may be referred, we can¬ 
not find any other than quantity. We may be allow¬ 
ed therefore to fay, with almoft all fcientific men, 
that every thing is conceivable in refpeCt of quantity 
which we can think or fpeak of as greater and lefs; 
and that this notion is the charaCteriftic of quan¬ 
tity as a genus, while meafurablenefs is the charaCle- 
riftic of mathematical quantity as a fpecies. 

But do we not meafure many quantities, and confi- 
der them mathematically, which have not this charaCte¬ 
riftic of being made up of their own diftinguifhable 
parts ? What elfe is the employment of the mechani¬ 
cian, when fpeaking of velocities, forces, attractions, 
repulfions, magnetic influence, chemical affinity, &c. 

See. ? Are not thefe mathematical fciences ? And if the 
precifion and certainty of mathematics arife from the 
nature of their fpecific objeCt, are not all the claims 
of the mechanician and phyfical aftronomer ill-founded 
pretenfions ? Thefe qneftions require and deferve a feri- 
ous anfwer. Ir 

It is moft certain that we confider the notions which Velocity, 
are expreffed by thefe terms velocity, force, denfity, and f° rcl: > den * 
the like, asfufceptibleof meafure, and we confider them f' t 7> how 
mathematically. 

Some of thefe terms are nothing but names for rela¬ 
tions of meafurable quantity, and only require a little 
reflection to fhow themfelves fuch. Velocity is one 
of thefe. It is only a name expreffing a relation be¬ 
tween the fpace deferibed b,y a moving body and the 
time which elapfes during its defeription. Certain mo¬ 
derate rates of motion are familiar to us. What great¬ 
ly exceeds this, fuch as the flight of a bird when com¬ 
pared with our walking, excites our attention, and this 
excefs gets a name. A motion not fo rapid as we are 
familiar with, or as we wilh, alfo gets a name ; becaufe 
in this the excefs or defect may intereft ns. We wifh 
for the flight of the hawk j we chide the tardy pace of 
our meffenger : but it is fcientific curiofity which firft 
confiders this relation as a feparate objeCt of contempla¬ 
tion, and the philofopher muft have a name for it. He 
has not formed a new one, but makes ufe of a word of 
common language, whofe natural meaning is the combi¬ 
nation of a great fpace with a fhort time. Having 
once appropiiated it, in his fcientific vocabulary, to this 
very general ufe, itlofes with him its true fignification. 

Tardity would have done juft as well, though its true 
meaning is diametrically oppoflte ; and there is no great¬ 
er impropriety in faying the tardity of a cannon bullet 
than in faying the velocity of the hour-hand of a watch. 

Velocity 
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Quantity. Velocity is a quality or affeCtion of motion, the notion 
of which includes the notions of fpace and duration 
(two mathematical quantities), and no other. It does 
not therefore exprefs a mathematical quantity itfelf, but 
a relation, a combination of two mathematical quanti¬ 
ties of different kinds ; and as it is meafurable in the 
quantities fi combined, its meafure muft be a unit of its 
own kind, that is, an unit of fpace as combined with an 
unit of time. 

Density is another word of the fame kind, expref- 
fing a combination of fpace with number. Derfe arbores 
means trees (landing at a fmall diftance from each other; 
and the word is ufed in the fame fenfe when we fay that 
quickfilver is denfer than water. The expreffion al¬ 
ways fuggefts to the reflecting mind the notions of par¬ 
ticles and their diftances. We are indeed fo habituated 
to complicated views of things, that we can fee remote 
connections with aftonifhing rapidity ; and a very few 
circumftances are fufficient for leading forward the mind 
in a train of inveftigation. Common difcourfe is a mod 
wonderful inftance of this. It is in this way that we 
fay, that we found by weighing them that inflammable 
air had not the fixth part of the denfity of common air. 
Suppofing all matter to confift of equ al atoms equally 
heavy, and knowing that the weight of a bladder of air 
is the fum of the weights of all the atoms, and alfo 
knowing that the vicinity of the atoms is in a certain 
proportion of the number contained in a given bulk, we 
affirm that common air is more than fix times denfer 
than inflammable air ; but this rapid decifion is entirely 
the effect of habit, which makes us familiar with cer¬ 
tain groups of conceptions, and we inftantaneoufly di- 
ltinguifh them from others, and thus think and difcourfe 
rationally. The Latin language employs the word fre¬ 
quent to exprefs both the combination of fpace and num¬ 
ber, and that of time and number. 

There are perhaps a few more words which exprefs 
combinations of mathematical quantities of different 
kinds ; and the correfponding ideas Or notions are there¬ 
fore proper and immediate fubjeCts of mathematical dif- 
cuflion : But there are many words which are expref- 
five of things, or at lead of notions, to which this way 
of confidering them will not apply. All thofe affec¬ 
tions or qualities of external bodies, by which they are 
conceived to aCt on each other, are of this kind : Im- 

FULSIVE FORCE, WEIGHT, CENTRIPETAL AND CENTRI¬ 
FUGAL FORCE, MAGNETICAL, ELECTRICAL, CHEMI¬ 
CAL attractions and repulsions ; in fhort, all that 
we confider as the immediate caufes of naturp.l pheno¬ 
mena. Thefe we familiarly meafure, and confider ma¬ 
la thematically. 

Forcesmea- What was faid on this fuhjeCt in the article Physics 
hired in the w ;]j gj ve us c l ear conceptions of this procefs of the 
jwenome- JT) j nc j > Thefe forces or caufes are not immediate ob¬ 
jects of contemplation, and are known only by and in 
the phenomena which we confider as their effedts. The 
phenomenon is not only the indication of the agency 
of any caufe, and the charadleriftic of its kind, but the 
meafure of its degree. The neceffary circumftances in 
this train of human thought are, iff, The notion of the 
force as fomething fufceptible of augmentation and di¬ 
minution. 2d, The notion of an infeparable connection 
of the force with the effeCt produced, and of every de¬ 
gree cf the one with a correfponding degree of the other. 
From thefe is formed the notion that the phenomenon 
i 


or effect is the proper meafure of the,force or caufe. 
All this is ftriCily logical. 

But when we are confidering thefe fubjeCts mathe¬ 
matically, the immediate objeOs of our contemplation 
are not the forces which we are thus treating. It is 
not their relations which we perceive, and which we 
combine with fuch complication of circumftances and 
certainty of inference as are unknown in a 1 other feien- 
ces : by no means ; they are the phenomena nly, which 
are fubjeCts of purely mathematical difeuffion. They 
are motions, which involve only the notions of fpace 
and time ; and ■when we have finifhed an accurate ma¬ 
thematical inveftigation, and make our affirmation con¬ 
cerning the forces, we are certain of its truth, becaufc 
we fuppofe the forces to have the proportions and rela¬ 
tions, and no other, which we obferve in the pheno¬ 
mena. Thus, after having demonllrated, by the geo¬ 
metrical comparifon of the lines and angles and fur- 
faces of an ellipfe, that the momentary deflection of 
the moon from the tangent of her orbit is the 3600th 
part of the fimultaneous deflection of a (lone from the 
tangent of its parabolic path, Newton affirms, that 
the force by which a particle of the moon is retained 
in her orbit is the 3600th part of the weight of a par¬ 
ticle of the done ; and having farther ffiown, from faCt 
and obfervation, that thefe momentary deflections are 
inverfely as the fquares of the diftances from the centre 
of the earth, he affirms, that all this is produced by a 
force which varies its intenfity in this manner. 

Now all this inveftigation proceeds on the twofuppo- 
fitions mentioned above, and the meafures of the forces 
are infaCt the meafures of the phenomena. The whole 
of phyfical aftronomy, and indeed the whole of mecha¬ 
nical philofophy, might be taught and underftood, 
without ever introducing the word force, or the notion 
which it is fuppofed to exprefs : for our mathematical 
reafonings are really about the phenomena, which are 
fubjeCts purely mathematical. 

The precifion, therefore, that we prefume to affirm 
to attend thefe investigations, arifes entirely from the 
meafurable nature of the quantities which are the real 
objects of our contemplation, and the fuitablenefs and 
propriety of the meafures which we adopt in our com- 
parifons. 

Since, then, the phenomena are the immediate fub¬ 
jeCts of our difeuffion, and the operating powers are on¬ 
ly inferences from the phenomena confidered as effects, 
the quantity afciibed to them muft alfo be an inference 
from the quantity of the effeCt, or of fome circumftance 
in the effect. The meafure, therefore, of the caufe, or 
natural power or force, cannot be one of its own parts ; 
for the whole and the part are equally unperceived by 
us. Our meafure, therefore, muft be a meafure of l'ome 
interefting part, or of the only interefting part of the 
phenomenon. It is therefore in a manner arbitrary, and 
depends chiefly on the intereft we take in the pheno¬ 
menon. It muft, however, be fettled with precifion, 
fo that all men in ufing it may mean the fame thing. 
It muft be fettled, therefore, by the defeription of that 
part or circumftance of the phenomenon which is cha- 
raCteriftic of the nalural power. This defeription is 
the definition of the meafure. 

Thus Newton a(Fumes as his meafure of the centri- 
petal force, the momentary deviation from uniform 
rectilineal motion. Others, and fometimes Newton 

himfelf, 
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Quantity, him'felf, a flumes the momentary change of velocity, that a quadruple force which makes a quadruple pe;.e- Quaiaitv. 

s -- which again is meafured by twice this deviation. Thefe tration. The reafonings of both in the demon ft rati on -*- - 

meafures, being thus feledted, are always proper in a of a propofition in dynamics may be the fame, as alfo 

mathematical fenfe ; and if ftriftly adhered to, can never the refult, though expreffed in different numbers, 
lead us into any paralogifm. They may, however, be But the two meafures are far from being equally 
phyfically wrong : there may not be that indiffoluble proper: for the Leibnitzian meafure obliges us to do 
connection between the phenomenon and the fuppofed continual violence.to the common ufe of words. When 
caufe. Tut this is fto mathematical error, nor does it in- two bodies moving in oppofite directions meet, (Irike 

validate any of our mathematical inferences : it only each other, and flop, all men vs ill fay that their f orces 

makes them ufelefs for explaining the phenomenon by are equal, becaufe they have the bed tefl of equal hr 
the principles which we adopted ; but it prepares a mo- which we can devife. Or when two bodies in motion 
difica.ion of the phenomenon for fome more fortunate ftrike the parts of a machine, fuch as the oppofite arm, 
application of phyfical principles. of a lever, and are thus brought completely to reft, we 

All that can be defired in the definitions or deferip- and all men will pronounce their mutual energies by the 
tions Of thefe meafures is, that they may not deviate intervention of the machine to be equal. Now, in all 
from the ordinary ufe of the terms, becaufe this would thefe cafes, it is well known that a perfeft equality is 
always create confufion, and occafion miftakes. Dr found in the products of the quantities of matter and 
Reid has given an example of an impropriety of this velocity. Thus a ball of two pounds, moving with the 
kind, which has been thefubjeCt of .much debate among velocity of four feet in a fccond, will Hop a ball of eight 
the writers on natural philofophy. We mean the mea- pounds moving with the velocity of one foot per fe- 
fure of the force inherent in a body in motion. Def- cond. But the followers of Leibnitz fay, that the 
cartes, and all the writers of his time, alTiimed the ve- force of the firft ball is lour times that of the fecond. 
locity produced in a body as tire meafure of the force All parties are agreed in calling gravity a uniform 
which produces it; and obferving that a body, in con- or invariable accelerating force; and the definition 
fequence of its being in motion, produces changes in which they give ol fuch a force is, that it always pro- 
the ftate or motion of other bodies, and that thefe duces the fame acceleration, that is, equal accelerations 
changes are in the proportion of the velocity of the in equal times, and therefore produces augmentations of 
changing body, they aliened that there is in a moving velocity proportionable to the times in which they are 
Controver-body a VIS INS ita, an inherent force, and that produced. The only effeft aferibed to this force, and 
fy between t jjj s j s proportional to its velocity ; faying that its force is confequently the only thing which indicates, charadte- 
ans and C " tw he or thrice as great, when it moves twice or thrice rifes, and meafures it, is the augmentation of velocity. 

JLeibnitzi- as fad at one time as at another. But Leibnitz ob- What is this velocity, confidered not merely as a rna- 
ans <>n this ferved, that a body which moves twice as fall, rifes thematical term, but as a phenomenon, as an event, a 
fubjedt. four times as high, againll the uniform adtion of gra- produdtion by the operation of a natural caufe ? It 
vity ; that it penetrates four times as deep into a piece cannot be conceived any other way than as a determi- 
of uniform clay; that it bends four times as many nation to move on forever at a certain rate, if nothing 
fprings, or a fpring four times as drong, to the fame fhall change it. We cannot conceive this very clearly, 
degree ; and produces a great many effedts which are We feel ourfelves forced to animate, as it were, the 
four times greater thantjiofe produced by a body which body, and give it not only a will and intention to move 
has half the initial velocity. If the velocity be triple, in this manner, but a real exertion of fome faculty in 
quadruple, &c. the effedts are nine times, 16 times, confequence of this determination of mind. We are con- 
&c. greater ; and, in ffiort, are proportional, not to the feious of fuch a train of operations in ourfelves ; and the 
velocity, but to its fquare. This obfervation had been laft ftep of this train is the exertion or energy of fome 
made before by Dr Hooke, who has enumerated a natural faculty, which we, in the utmoll propriety of 
prodigious variety of important cafes in which this pro- language, call force. By fuch analogical conception, 
portion of effedt is obferved. Leibnitz, therefore, af- we fuppofe a fomething, an energy, inherent in the mo- 
firmed, that the force inherent in a moving body is pro- vingbody; and its only office is the produdfion and 
portional to the fquare of the velocity. continuation of this motion, as in our own cafe. Sci- 

It is evident that a body, moving with the fame ve- entific curiofity was among otrr lateft wants, and lan.- 
locity, has the fame inherent force, whether this be em- guage was formed long before its appearance : as we 
ployed to move another body, to bend fprings, to rife in formed analogical conceptions, we contented ourfelves 
oppofition to gravity, or to penetrate a mafs of foft mat- with the words already familiar to us, and to this lome- 
ter. Therefore thefe meafures, which are fo widely dif- thing we gave the name Force, which exprsfled that 
ferent, while each is agreeable to a Numerous clafs of energy in ourfelves which bears fome lefemblance (in 
fadts, are not meafures of this fomething inherent in the office at lead) to fhe determination of a body to move 
moving body which we call its force, but are the mea- on at a certain rate. This fort of allegory pervades the 
fures of its exertions when modified according to the whole of our Conceptions of natural operations, and we 
circumllances of the cafe ; or, to fpeak dill more cau- canhardly think or fpeak of any operation without a Ln- 
tioufly and fecurely, they are the meafures of certain guage, which fuppofes the animation oi matter. And, in 
daffies of phenomena confequent on the adlion of a mo- the prefent cafe, there are fo many points of refernblance 
vine body. It is iu vain, therefore, to attempt to fup- between the effedls of our exertions and the operations 
port either of them by a demonllration. The meafure of nature, that the language is mod expreffive, and has 
itfelf is nothing but a definition. The Cartefian calls the dronged appearance of propriety. By exerting 
that a double force which prgduces a double velocity our force, we not only move and keep in motion, but 
in the body on which it adls. The Leibnitzian calls we move other bodies. Jud fo a ball not only moves, 

Yol. XV. 5 B but 
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Qnartity. but puts other bodies in motion, or penetrates them, 

' * ' &c.—This is the origin of that conception which fo 

forcibly obtrudes itfelf into our thoughts, that there is 
inherent in a moving body a force by which it produces 
changes in other bodies. No fuch thing appears in the 
lame body if it be not in motion. We therefore con¬ 
clude, that it is the production of the moving force, 
whatever that has been. If fo, it mud be conceived 
as proportional to its producing caufe. Now this force, 
thus produced or exerted in the moving body, is only 
another way of conceiving that determination which we 
call velocity, when it is conceived as a natural event. 
We can form rio other notion of it. The vis infita , the 
determination to move at a certain rate, and the velo¬ 
city, are one and the fame thing, confidered in different 
relations. 

Vis infita. Therefore the vis infita carport moventi , the determi¬ 
nation to move at a certain rate, and the velocity, fhould 
have one and the fame meafure, or any one of them may 
be taken for the meafure of the other. The velocity 
being an objedt of perception, is therefore a proper 
meafure of the inherent force ; and the propriety is 
more evident by the perfedt agreement of this ufe of the 
words with common language. For we conceive and 
exprefs the action of gravity as' uniform, when we think 
and fay that its effedts are proportional to the times of 
its action. Now all agree, that the velocity produced 
by gravity is proportional to the time of its adtion. 
And thus the meafure of force, in reference to its pro¬ 
ducing caufe, perfedtly agrees with its meafure, indepen¬ 
dent of this confideration. 

But this agreement is totally loft in the Leibnitzian 
dodtrine ; for the body which has fallen four times as 
far, and has fuftained the adtion of gravity twice as long, 
is faid to have four times the force. 

The quaintaefs and continual paradox of expreffion 
which this meafure of inherent force leads us into, 
would have quickly exploded it, had it not been that 
its chief abettors were leagued in a keen and acrimo- 
n'ous warfare with the Britilh mathematicians who fup- 
ported the claim of Sir Ifaac Newton to the invention 
of fluxions. They rejoiced to find in the elegant wri¬ 
tings of Huyghens a phyfical principle of great extent, 
fuch as this is, which could be fet in comparifon with 
fome of the wonderful difcoveries in Newton’s Princi- 
pia. The fadt, that in the mutual adfions of bodies on 
each other the produdts of the mafles and the fquares 
, 7 of the velocities remain always the fame (which they 
fonfer- call the confervatio virium vivarum), is of almoft uni- 
vatio _ verfal extent; and the -knowledge of it enabled them 
vinum vi- t0 gj ve reac jy an d elegant folutions of the moft abftrufe 
varum. an g ; ntr ; cate problems, by which they acquired a great 
and deferved celebrity. Dr Robert Hooke, whofe 
obfervation hardly any thing efcaped, wasthefirft (long 
* Micro- before Huyghens) who remarked*, thatinall the cafes 
;traphia,vis of the gradual produdtion and extindlion of motion, 
reftitutiva, t jj. e f en fible phenomenon is proportional to the fquare 
Pofihu lS *4 t ^ le produced or ertinguifhed velocity, 
mous John Bernoulli brought all thefe fadts together, and 

AVorks, fyftematized them according to the principle advanced 
by Huyghens in his treatife on the centre of ofcillation. 
He and Daniel Bernoulli gave moft beautiful fpecimens 
of the prodigious ufe of this principle for the folution 
of difficult phyfical problems in their differtations on 
the motion and impulfe of fluids, and on the commu¬ 


nication of motion. It was however very early objedied Quantity, 
to them (we think by Marquis Poleni), that in the col- 
lifion of bodies perfedtly hard there was no fuch confir- 
vatio vinum vivarum ; and that, in this cafe, the forces 
muft be acknowledged to be proportional to the velo¬ 
cities. The objedtions were unanfwerable.—But John 
Bernoulli evaded their force, by affirming that there 
were and could be no bodies perfedtly hard. This was 
the origin of another celebrated dodtrine, on which jg 
Leibnitz greatly plumed himfelf, the Law of Con- Law of , 
tinuity, viz that nothing is obferved to change ab- continuity, 
ruptly, or per faltum. But no one will pretend to fay 
that a perfedtly hard body is an inconceivable thing ; on 
the contrary, all will allow that foftnefs and compref- 
fibility are adjundt ideas, and not in the leaft neceflary 
to the conception of a particle of matter, nay totally 
incompatible with our notion of an ultimate atom. 

Sir Ifaac Newton never could be provoked to en¬ 
gage in this difpute. He always confidered it as a 
wilful abufe of words, and unworthy of his attention. 

He guarded againft all poffibility of cavil, by giving 
the moft precife and perfpicuous definitions of thole 
meafures of forces, and all other quantities which he 
had occafion to confider, and by carefully adhering to r „ 
them. And in one propofition of about 20 lines, viz. Great Fupe- 
the 39th of the 1 ft book of the Principia, he explain- riority of 
ed every phenomenon adduced in fupport of the Leib- Newton, 
nitzian dodtrine, fhowing them to be immediate confe- 
quences of the adtion of a force meafured by the velo¬ 
city which it produces or extinguiffies. There it ap¬ 
pears that the heights to which bodies will rife in op- 
pofition to the uniform- adtion of gravity are as the 
fquares of the initial velocities: So are the' depths 
to which they will penetrate uniformly refilling matter: 

So is the number of equal fprings which they will bend 
to the fame degree, &c. &c. See. We have had fre¬ 
quent occafion to mention this propofition as the mod 
extenfively ufieful of all Newton’s difcoveries. It is 
this which gives the immediate application of mecha¬ 
nical principles to the explanation of natural phenome¬ 
na. It is incetfantly employed in every problem by the 
very perfons who hold by the other meafure of forces,, 
although fuch condudt is virtually giving up that mea¬ 
fure. They all adopt, in every inveftigation, the two 
theorems f ic=v, and fsc=vv; both of which fuppofe 
an accelerating force f proportional to the velocity v 
which it produces by its uniform adtion during the 
time t , and the theorem j'f s—v z is the 39th 1. Princip. 

and is the confervatio vinum vivarum. 

This famous difpute (the only one in the circle of 
mathematical fcience) has led us fomewhat afide. But. 
we have little more to remark with refpedt tp meafu- 
rable quantity. We cannot fay what varieties of quan¬ 
tity are fufceptible of ftridt meafure, or that it is im- 
poffible to give accurate meafures of every thing fufcep¬ 
tible of augmentation and diminution. We affirm, 
however, with confidence, that pain, pleafure, joy, &c- 
are not made up of their own parts, which can be con¬ 
templated feparately : but they may chance to be af- 
fociated by nature with fomething that is meafurable ; 
and we may one day be able to affign their degrees 
with as much precifion as we now afeertain the degrees 
of warmth by the expanfion of the fluid in the ther¬ 
mometer. There is one fenfe in which they may all 

be 
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Quarels. 


Quantity be meafured, viz. numerically, as Newton meafures 
denfity, vis matrix. See. We can conceive the pain of 
__ each of a dozen men to be the fame. Then it is evi¬ 
dent that the pain of eight of thefe men is to that of 
the remaining four as two to one ; but from futh men- 
furation we do not forefee any benefit likely to arife. 

Quantity, in grammar, an affedlion of a fyllable, 
whereby its meafure, or the time wherein it is pronoun¬ 
ced, is afeertained ; or that which determines the fyl¬ 
lable to be long or fliort. 

Quantity is alfo the objedt of profody, and diftin- 
guilhes verle from profe ; and the economy and arrange¬ 
ment of quantities, that is, the diftribution of long and 
Ihort fyllables, makes what we call the number . See 
Poetry, Part III. 

The quantities are ufed to be diftinguifhed, among 
grammarians, by thecharadters”, fhort, as per; and—, 
long, as r 5 s. There is alfo a common, variable, or du¬ 
bious quantity ; that is, fyllables that are one time ta¬ 
ken for Ihort ones, and at another time for long ones; 
as the firft fyllable in Atlas, patres, &c. 

QUARANTINE, is a trial which lhips mud under¬ 
go when fufpedted of a peflilential infedtion. In England 
it maybe ordered by the king, with advice of the privy- 
council, at fuch times, and under fuch regulations, as 
he judges proper. Ships ordered on quarantine mull 
repair to the place appointed, and mud continue there 
during the time prel'cribed (generally fix weeks); and 
mull have no intercourfe with the Ihore, except for 
neceflary provifions, which aie conveyed with every 
poffible precaution. When the time is. expired, and 
the goods opened and expofed to the air as diredted, 
if there be no appearance of infedtion they are admitted 
to port. 

Ships infedted with the peftilence mu ft proceed to 
St Helen’s Pool in the Scilly Iflands, and give notice 
of their fituation to the cuftomhoufe officers, and wait 
till the king’s pleafure be known. 

Perfons giving falfe information to avoid perform¬ 
ing quarantine, or refuting to go to the place appointed, 
or efcaping, alfo officers appointed to fee quarantine 
performed, deferting their office, negledtiog their duty, 
cr giving a falfe certificate, fuffer death as felons. 

Goods from Turkey, or the Levant, may not be land¬ 
ed without licenfe from the king, or certificate that 
they have been landed and aired at fome foreign port. 
See Plague. 

QUARLES (Francis), the fon of James Quarles 
clerk to the board of green cloth and purveyor to 
queen Elifabeth, was born in 1592. He was educated 
nz Cambridge ; became a member of Lincoln’s inn ; and 
was for fome time cup bearer to the Queen of Bohe- 
m a, and chronologer to the city of London. It was 
probably on the ruin of her affairs that he went to Ire¬ 
land as fecretary to archbifhop Ufher ; but the troubles 
in that kingdom forcing him to return, and not find¬ 
ing affairs more at peace in England, fome difquiets 
he met with were thought to have haftened his death, 
which happened in 1644. His works both in profe 
and verle are numerous, and were formerly in great 
efteem, particularly his Divine Emblems: but the ob- 
folete quaintnefs of his ftyle has caufed them to fall into 
Hesdley’s neglect, excepting among particular clalfes of readers, 
ties'of'^n" “ ^ le memor y°fQi! arles ’ a late author, has been 


exeat En-g- 


branded with more than common abufe, and he feems to 
have be ::, cer.fured merely from the want of being re id 


If his poetry failed to gain him friends and readers, hi. 
piety fhould at kaft have fecured him peace and good¬ 
will. He too often no doubt, miftook the enthu- 
fiafm of devotion for the infpiraticn of fancy; to mu; 
the waters of Jordan and Helicon in the lame cup, 
was referved for the hand of Milton j and for him, and 
him only, to find the bays of Mount Olivet equally 
verdant with thofe of Parnaffus. Yet, as the eff'ufions 
of a real poetical mind, however thwarted by. unto- 
wardnefs of fubiedt, will be feldom rendered totally 
abortive, we find in Quarles original imagery, firiking 
fentiment, fertility of expreffion, and happy combina¬ 
tions ; together with a compreflGon of ffyle that me¬ 
rits the obfervation of the writers of verfe. Groff, de¬ 
ficiencies of judgment, and the infelicity of his futjedk, 
concurred in ruining him. Perhaps no circumlt nice 
whatever can give a more complete idea of Quarles’s 
degradation than a late edition of his emblems; the 
following paflage is extradled from the preface : ‘ Mr 
Francis Quarles, the author of the Emblems that go 
under his name, was a man of the moft exempl iry piety, 
and had a deep infight into the myfteries of our holy 
religion. But, for all that, the book itfelf is written 
in io old a language, that many parts of it are fcarce 
intelligible in the prefent age ; many of his phrafes are 
fo affedted, that no perfon, who has any tafie for read¬ 
ing, can perufe them with tlie lead: degree of pleafure ; 
many of his expreffions, are harffi, andfometimes whole 
lines are included in a paranthefis, by which the mind 
of the reader is diverted from the principal objedt. His 
Latin mottos under each cut can be of no fervice to an 
ordinary reader, becaufe he cannot underftand them. 
In order, therefore, to accommodate the public with an 
edition or Quarles’s Emblems properly modernifed, tiffs 
work was undertaken.’ Such an exhibition of Quarles 
is chaining Columbus to an oar, or making John Duke 
of Marlborough a train-band corporal.” 

QUARRIES, a name commonly given to a moft 
extraordinary cavern under the city of Paris, the exift- 
ence of which is known to few even of the inhabitants, 
and many of thofe who have heard of it confider the 
whole as an idle ftorv. Mr Thomas 'White, however, 
member of the Royal Medical Society of Edinburgh, 
&c. who vifited it in 1784, puts the matter beyond a 
doubt; having, with many others, obtained leave (which 
is very cautioufly granted) to infpedt it, having guides 
and torches with them. He gives the following account 
of it in the fecond volume of the Manchefter Tranfac- 
tions. “ At the entrance by the Obfervatoire Raya 1 , the 
path is narrow for a ct nfiderable way ; but foon we en¬ 
tered large and fpacious ftreets, all marked v ith nances, 
the fame as in the city; different advertifements and 
bills were found, as we proceeded, pafte-d on the walls, 
fo that it had every appearance or a large town fwal- 
lowed up in the earth. 

“ The general height of tire roof is about 9 or io 
feet; but in fome parts not leJh than 30 arul even 40. In 
many places there is a liquor continually dropping from 
it, which congeals immediately, and forms a fpecies of 
tranfparent ftone, but notffo fine and clear as rock cry- 
ftal. As we continued our peregrination, we thought 
ourfelves in no fmall danger from the roof, which we 
found but indifferently propped in fome places with 
wood much decayed. Under the houfes, and many of 
the ftreets, however, it feemed to be tolerably fecured 
by immenfe ftonesfet in mortar ; in other part.;, where 
5 B 2 tlieri 
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Quarries, there are only fields or gardens above, It was totally 
v ~ unlupported for a confiderable fpace, the roof being 
perfedtly level, -or a plane piece of rock. After traver- 
fmg about two miles, we again defeended about 20 
fteps, and here found fome wo:kmen in a very cold and 
damp place, propping up a mod dangerous part, which 
they were fearful would give way every moment. The 
path here is not more than three feet in width, and 
the roof fo low, that we were obliged to ftoop confi- 
derably. 

“ On walking fome little diflance farther, we entered 
into a kind of faloon cut out of the rock, and faid to 
be exactly under the Eglife de St Jacques. This was 
illuminated with great tafte, occalloned an agreeable 
furprife, and made us all ample amends for the danger 
and difficulty we had juft before gone through. At one 
end was a reprefentation in miniature of fome of the prin¬ 
cipal forts in the Indies, with the fortifications, draw¬ 
bridges, See. Cannons were planted with a couple of 
foldiers to each ready to fire. Centinels were placed in 
different parts of the garrifon, particularly before the 
governor’s houfe ; and a regiment of armed men was 
drawn up in another place with their general in the 
front. The whole was made up of a kind of clay 
which the place affords, was ingenioufly contrived, and 
the light that was thrown upon it gave it a very pretty 
effect. 

“ On the other fide of this hall was a long table fet 
out with cold tongues, bread, and butter, and fome 
of the beft Burgundy I ever drank. Now every thing 
was hilarity and mirth; our feats were entirely difpel- 
led, and the danger we dreaded the moment before was 
now no longer thought of. In ffiort, we were all in 
good fpirits again, and proceeded on our journey about 
two miles farther, when cur guides judged it prudent 
for us to afeend, as we were then got to the fteps which 
lead up to the town. We here found ourfelves fafe at the 
Val de Grace, near to the Englilh Benedictine convent, 
without the leaft accident having happened to any one 
of the party. We imagined we had walked about two 
French leagues, and were abfent from the furface of 
the earth betwixt four and five hours. 

“ There were formerly feveral openings into the quar¬ 
ries, but the two I have mentioned, viz. the Olfervatory 
and the Val de Grace, are, I believe, the only ones left; 
and thefe the infpectors keep conftantly locked, and 
rarely open them, except to ftrangers particularly in¬ 
troduced, and to workmen who are always employed 
in fome part by the king. The police thought it a ne- 
ceffary precaution to fecure all the entrances into this 
cavern, from its having been formerly inhabited by a fa¬ 
mous gang of robbers, who infefted the country for 
many miles round the city of Paris. 

“ As to the origin of this quarry, I could not, on the 
ftribteft inquiry, learn any thing fatisfa&ory; and the 
only account I know publifhed is the following contain¬ 
ed in the ‘Tableaux de Paris, ngwyelle edition, tom pre¬ 
mier, chapitre 5 me, page I 2 me. 

“ For the firft building of Paris it was neceffary to 
get the ftone in the environs ; and the confumption of it 
was very confiderable. As Paris was enlarged, the 
fuburbs were infenfibly built on the ancient quarries, 
fo that all that you fee without is effentially wanting 
in the earth for the foundation of the city: hence 
e proceed the frightful cavities which are at this time 


found under the houfes in feveral quarters. They (land Quarry, 
upon abyffes. It would not require a very violent v—— 
fhock to throw back the ftones to the place from 
whence they have been raifed with fo much difficulty. 

Eight men being fwallowed up in a gulph 150 feet 
deep, and fome other lefs known accidents, excited at 
lengdi the vigilance of the police and the government, 
and, in fa<ft, the buildings of feveral quarters have been 
privately propped up; and by this means a fupport 
given to thefe obfeure fubterraneous places which they 
before wanted. 

“ All the fuburbs of St James’s, Harp-ftreet, and 
even the ftreet of Touinon, ftand upon the ancient 
quarries; and pillars have been erefted to fupport the 
weight of the houfes. What a fubjeft for reflections, 
in confidering this great city formed and fupported by 
means abfolutely contrary ! Thefe towers, thefe fteeples, 
the arched roofs of thefe temples, are fo many figns to 
tell the eye that what we now fee in the air is wanting 
under our feet.” 

QUARRY, a place under ground, out of which are 
got marble, freeftone, flate, limeftone, or other matters 
proper for building. See Strata. 

Some limeftone quarries in Fife are highly worthy 
the attention of the curious, on account of an amazing 
mixture.of fea-bodies found in them. One of this kind 
was opened about the year 1759, at a farm called En- 
derteel, in the neighbourhood of Kirkaldy, belonging to 
General St Clair. 

The flakes of the ftone, which 'are of unequal thick- 
nefs, moft of them from eight to ten inches, lie hori¬ 
zontally, dipping towards the fea. Each' of thefe 
flakes, when broken, prefents to our view an amazing 
'colledtion of petrified fea bodies, as the bones of fifties, 
ftalks of fea-weed, vaft quantities of fhells, fuch as 
are commonly found on thofe coafts, befides feveral 
others of very uncommon figures. In fome places 
the fhells are fo numerous, that little elfe is to be feen 
but prodigibus clufters or concretions of them. In 
the uppermoft ftratum the fhells are fo entire, that the 
outer cruft or plate may be feraped off with the finger ; 
and the ftalks of the fea-weed have a darkifh colour, 
not that glofly whitenefs which they have in the heart 
of the quarry. The fmalleft rays or veins of the fhells 
are deeply indented on the ftone, like the impreffion 
of a feal upon wax. In ffiort, no fpot at the bottom 
of 'the ocean could exhibit a greater quantity of fea- 
bodies than are to be found in this folid rock ; for we 
have the fkeletofis of feveral fifties, the antenna or 
feelers of lobfters, the roots and ftalks of fea-weeds, 
with the very cagfulse which contain the feed. The 
place where all thefe curiofities are found is on an 
eminence about an Englifti mile from the fea ; and as 
the ground is pretty fteep the whole way, it may be 
200 feet higher at leaft. 

There are two or three things to be remaiked here. 

1. That among all the bodies we have mentioned, 
there are none but what are fpecifically heavier than 
water. This holds fo eonftantly true, that the fea- 
weed, which floats in water when the plant is entire, 
has been ftripped of the broad leaves, which make it 
buoyant, before it has been lodged here. 2. The fhells 
have been all empty ; for the double ones, as thofe of' 
the flat kind, are always found Angle, or with one fide 
only. 3. The rock feems to have been gradually de- 

ferted 
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Quarry fir ted by the fin, and for a long time, waflied with the 
„ il tides ; for the upper furface is all eaten, and hollowed 
in many places like an honey-comb, juil as we obferve 
in flat rocks expoild every tide,to the accefs and rccefs 
of the waters. See the article Sea. 

Quarry, or ^h/air.l, among glaziers, a pane of 
glafs cut in a diamond form. 

Quarries are of two kinds, fquare and long ; each of 
widen are ol different fizes, exprelfed by the number 
of the pieces that make a foot of glafs, viz. eighths, 
tenths, eighteenths, and twentieths: but all the fizes 
are cut to the fame angles, the acute angle in the 
fquare quarrels being 77 0 19', and 67° 21' in the long 
ones. 

Quarry, among hunters, is fometimes ufed for a 
part of the entrails of the beaft taken, given by way of 
reward to the hounds. 

Quarry, in falconry, is the game which the hawk 
is in purfuit of, or has killed. 

QUARTAN, a meafure containing the fourth part 
of fome other meafure. 

Quartan, a fpecies of intermitting fever. See Me¬ 
dicine, n° 153, 158, and 159. 

QUARTATION, is an operation b.y which the 
quantity of one thing is made equal to aYourth part 
of the quantity of another thing. Thus when gold 
allayed with fiver is to be parted, we are obliged to 
facilitate the aflion of the aquafortis, by reducing the 
quantity 6f the former of thefe metals to one fourth 
part of the whole mafs; which is done by fufficiently 
incre.iling the quantity of the Giver, if it be neceffary. 
This operation is called quartalion, and is preparatory to 
the parting; and even many authors extend this name to 
the operation of parting. See the article Parting. 

QUARTER, the fourth part of any thing, the 
{factional expreffion for which is f. 

Quarter, in weights, is generally ufed for the fourth 
part of an hundred weight avoirdupois, or 28 lb, 

Ufed as the name of a dry meafure, quarter is the 
fourth part of a ton in weight, or eight buffiels. 

Quarter, a term in the manege. To work from 
quarter to quarter, is to ride a horie three times in upon 
the fir ft of the four lines of a fquare ; then changing 
your hand, to ride him three times upon the fecond: 
and fo to the third and fourth ; always changing hands, 
and obferving the fame order. 

Quarters, with refpedt to the parts of a horfe, is 
ufed in various fenfes : thus the fhoulders and fore-legs 
are called the fore-quarters, and the hips and hinder-legs 
the hind-quarters. The quarters of a horfe’s foot are 
the fides of die coffin, comprehending between the toe 
and the heel: the inner quarters are thofe oppofite to 
one another, facing from one foot to the other 5 and 
thefe are always weaker than the outfide quarters, which 
lie on the external fides of the coffin. Falfe quarters, 
are a cleft in the horn of a horfe’s hoof, extending from 
the coronet to the fhoe. A horfe is laid to be quarter- 
cafi, when for any diforder in the coffin we are obliged 
to cut one of the quarters of the hoof. 

Quarter, in aftronomy, the fourth part of the 
moon’s period : thus, from the new moon to die qua- 
, drature is the firft quarter; from this to full moon, the 
^ fecond quarter, &c. 

Quarter, in heraldry, is applied to the parts or 


members of the firft divifion of a coat that is quarter- Quarter, 
ed, or divided into four quarters. ‘--- 

Franc Quarter, in heraldry, is a quarter fingle or 
alone; which is to poflefs one fourth part of the field. 

It makes one of the honourable ordinaries of a coat. 

Quarter of ajhip, that part of the fliip’s fide which 
lies towards the ftern ; or which is comprehended be¬ 
tween the aftmoft end of the main chains and the fides 
of the ftern, where it is terminated by the quarter- 
pieces. 

Although the lines by which the quarter and bow 
of a lhip, with refpeft to her length, are only imagi¬ 
nary, yet experience appears fufficiently to Lave afeer- 
tained their limits: fo that if we were to divide the 
fhip’s fides into five equal portions, the names of each 
fpace would be readily enough exprefled. Thus the 
firft, from the ftern, would be the quarter ; the fecond, 
abaft the midftiips; the third, the midlhips; the fourth, 
before the midlhips; and the fifth, the bow. Whether 
thefe divifions, which in reality are fomewhat arbitrary, 
are altogether improper, may be readily difeovered by 
referring to the mutual fituation or approach of two ad¬ 
jacent veffels. The enemy boarded us on the larboard 
fide ! Whereabouts ? Abaft the midlhips, before the 
midlhips, &c. 

Plate CCCCXXVII. n° 1. reprefents a geometrical 
elevation of a quarter of a 74 gun fhip. A the keel, with 
a the falfe keel beneath it. B the ftern-poft. DD the 
quarter-gallery, with its baljuftrades and windows. EE 
the quarter-pieces, which limit and form the outlines of 
the ftern. F the taffarel, or upper pieces of the ftern. 

FG the profile of the ftern, with its galleries. H the 
gun-ports of the lowsr-deck; h the gun-ports of the 
upper and quarter-deck. I the after-part of the rr.izen- 
channel. K the wing-tranfom. K(? the lower counter. 

LB the ftation of the deck-tranfom. LQ_the after¬ 
part of the main-wale. DR the after-part of the 
channel-wale, parallel to the main-wale. SU the fiieer- 
rail, parallel to both wales. T t the rudder. A t F 
the rake of the ftern. P i i the drift-rails. TU the 
after-part of the load water-line ; k k l the curve of the 
feveral decks correfponding to thofe reprefented in the 
head. See the article Head. 

As the marks, by which veffels of different con- 
ftrudtions are diftinguifhed from each other, are gene¬ 
rally more confpicuous on the ftern or quarter than any 
other part, we have reprefented fome of the quarters, 
which affume the mod different fliapes, and form the 
greatefi contrail with each other. N w 2. {hows the 
ftern and quarter of a Dutch flight. N° 3. the ftern 
and quarter of a cat. N° 4. is the ftern and quarter 
of a common galley. N° 5. exhibits the quarter of a 
firft-rate galley, otherwife called a gal leaf}. N° 6. the 
quarter of a Dutch dogger, or galliot. N° 7. repre¬ 
fents the ftern and quarter of a (loop of war. 

The quarters of all other fhips have a near affinity to 
thofe above exhibited. Thus all iliips of the line, and 
Eaft-Indiamen,are formed with a quarter little differing 
from the principal figure in this plate. Xebecs have 
quarters nearly refembling thofe of galeaffes, only fome¬ 
what higher. Hagbcats and pinks approach the figure 
of cats, the former being a little broader in the ftern, 
and the latter a little narrower; and the fterns and 
quarters of cats feem to be derived from thofe of fly¬ 
boats. 
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Quarter, boats. The llerns cf Dutch doggers and galliots are 
v v indeed Angular, and like thofe of no other modern veffel: 

they have neverthelei's a great refemblance to the fliips 
of the ancient Grecians, as reprefented in medals and 
other monuments of antiquity. 

On the Quarter, may be defined an arch of the 
horizon, contained between the line prolonged from 
the fhip’s ftern and any dtftant objedl, as land, lliips, 
See. Thus if the ITiip’x keel lies on an call and well 
line, the ftern being weftward,. any diftant object per¬ 
ceived on the north-weft or fouth-weft, is faid to be 
on the larboard or (larboard quarter. 

Off irter-BUI, a roll, or lift, containing the dif¬ 
ferent ftations, to which all the officers and crew of 
the (hip are quartered in the time of battle, and the 
names of all the perfons appointed to thole ftations. 
See Quarters. 

ARTER-Mafier, is an officer, generally a lieute¬ 
nant, whofe principal bufinefs is to look after the 
quarters of the foldiers, their clodiing, bread, am¬ 
munition, firing, &c. Every regiment of foot and ar¬ 
tillery has a quarter-mafter, and every troop of horfe 
one, who are only warrant-officers, except in the 
Blues. 

QjARTER-MaJler-General, is a considerable officer 
in the army; and ffiould be a man o£ great judgment 
and experience, and well (killed m geography. His 
duty is to mark the marches and encampments of an 
army : he fiiould know the country perfeftly well, 
with its rivers, plains, marflies, woods, mountains, de¬ 
files, paflages, &c. even to the (mailed brook. Prior 
to a march, he receives the order and route from the 
commanding general, and appoints a place for the 
quarter-mailers of the army to meet him next morning, 
with whom he marches to the next camp ; where being 
come, and having viewed the ground, he marks out to 
the regimental quarter-mafters the ground allowed each 
regiment for their camp: he choofes the head-quarters, 
and appoints the villages for the generals of the army's 
quarters : he appoints a proper place for the encamp¬ 
ment of the train of artillery: he condufls foraging 
parties, as likewife the troops to cover them againft 
affaults, and has a (hare in regulating the winter-quar¬ 
ters and cantonments. 

Quarter- Netting, a fort of net-work, extended along 
the rails on the upper part of a fhip’s quarter. In a 
(hip of war thefe are always double, being fupported 
by iron cranes, placed at proper diftances. The inter¬ 
val is fometimes filled with cork, or old fails ; but 
chiefly with the hammocks of the failors, fo as to form a 
parapet to prevent the execution of the enemy’s fmall 
arms in battle. 

Black ft. Quarter Scffons, a general court held quarterly by 
Comment, "the juftices of peace of each county. This court is 
vol. iv. appointed by flat. z. Hen. V. c. 4. to be in the firft 

P- 2 7 r * week after Michaelmas-day ; the firft week after the 

Epiphany ; the firft week after the clofe of Eafter; and 
in the week after the tranflation of Saint Thomas a 
Becket, or the 7th of July, This court is held before 
two or more juftices of the peace, one of whom muft 
be of the quorum. The jurildidtion cf this court by 
34 Ed. III. c. 1. extends to the trying and determining 
c.i all felonies and trefpalfes whatfoever, though they 
feldom, if ever, try any greater offence than fmall fe¬ 


lonies within the benefit of clergy, their commiffion Quarter, 
providing, that if any cafe of difficulty arifes, they Qua rtern 
(hall not proceed to judgment, but in the prefence of ~~ * ’ 

one of the juftices of the courts of king’s bench or 
common pleas, or one of the judges of affize. And 
therefore murderers and other capital felons are ufu- 
ally remitted for a more folemn trial to the affizes. 

They cannot allb try any new-created offence, without 
exprefs power given them by the ftatute which creates 
it. But there are many offences, and particular mat¬ 
ters, which by particular Battues belong properly to 
this jurifdiflion, and ought to be profecuted in this 
court; as, the (mailer mildemeanors againft the public 
or commonwealth, not amounting to felony, and efpe- 
cially offences relating to the game, highways, alehoules, 
ballard children, the fettlement and provifion for the. 
poor, vagrants, fervants wages, apprentices, and popilh 
recufants. Some of thefe are proceeded upon by in¬ 
dictment, and others in a fummary way by motion and 
order thereupon ; which order may, for the mod part, 
unlsfs guarded againft by particular ftatutes, be remo¬ 
ved into the court of king’s bench, by writ of certiorari 
facias, and be there either quaffied or confirmed. The 
records or rolls of the feffions are committed to the cuf- 
tody of a fpecial officer, denominated the cujlos rotulo- 
rum. In mod corporation towns there are quarter-fef- 
ftons kept before juftices of their own, within their re- 
fpeClive limits, which have exaftly the lame authority 
as the general quarter-feffions of the county, except in 
very few inftances: one of the mod confiderable of 
which is the matter of appeals from orders of removal 
of the poor, which, though they be from the orders 
of corporation juftices, muft be to the feffions of the 
county, by 8 and 9 Will. III. c. 30. In both corpo¬ 
rations and counties at large, there is fometimes kept a 
fpecial or petty feffion, by a few juftices, for difpatch- 
ing fmaller bufinefs. in the neighbourhood between 
the times of the general feffions, as for licenfing ale- 
houfes, palling the accounts of parilh-officers, and the 
like. 

Quarter-S taff, a long ftaff borne by forefters, park- 
keepers, &c. as a badge of their office, and occafion- 
ally ufed as a weapon. 

QUARTERS, a name given at fea to the feveral 
ftations where the officers and crew of a ffiip of war 
are polled in aftion. See Nava! Tactics. 

The number of men appointed to manage the ar¬ 
tillery is always in proportion to the nature of the 
guns, and the number and condition of the fhip’s 
crew. They’ are, in general, as follow, when the 
Ihip is well manned, fo as to fight both fuies at once 


occafionally: 

- Founder. 

No. of men. 

Pounder. 

No. of men, 

Toa42 


To a 9 

6 

32 

13 

6 

5 

2+ 

11 

4 

4 

18 

9 

3 

3 

IZ 

7 




This number, to which is often added a boy to 
bring powder to every gun, may be occafionally redu¬ 
ced, and the guns neverthelefs well managed. The 
number of men appointed to the fmall arms, on board 
his majefty’s (hips and Hoops of war, by order of the 
■admiralty, are. 


Rate 



Quarters 


Qua i to. 
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Rate of the /hip. No. of men to the final! arms. 


ill - - 150 

2d * 120 

sd of 80 guns - ico 

— ol 70 guns - - 80 

4th of 60 guns » 70 

4th of 50 guns 60 

5th - - - 50 

6 th 40 

Sloops of war - 30 


The lieutenants are ufually Rationed to command the 
different batteries, and direct their elfoits againft the 
enemy. The mafter fuperintends the movements of 
the (hip, and whatever relates to the fails. The boat- 
fwain, and a fufficient number of men, is ftationed to 
repair the damaged rigging ; and the gunner and car¬ 
penter, wherever necelfary, according to their refpedive 
offices. 

The marines are'generally quartered on the poop 
and forecallle, or gang-way, under the dire&ion of 
their officers ; although, on fomc occafions, they af- 
fift at the great guns, particularly in diftant‘cannon¬ 
ading. 

Quarters, at a fiege, the encampment upon one 
of the moft principal paffages round a place befieged, 
to prevent relief and convoys. 

Head Quarters of an Army, the place where the 
commander in chief has his quarters. The quarters of 
generals of horfe are, if poffible, in villages behind the 
right and left wings, and the generals of foot are often 
in the fame place : but the commander in chief fhould 
be near the centre of the army. 

Quarters of Refrejhment, the place or places where 
troops that have been much haraffed are put to recover 
themfelves during fome part of the campaign. 

Intrenched Quarters, a place fortified with a ditch 
and parapet to fecure a body of troops. 

Winter Quarters, fometimes means the fpace of 
time included between leaving the camp and taking the 
field ; but more properly the places where the troops 
are quartered during the winter. 

The fir ft bufinefs, after the army is in winter- 
quarters, is to form the chain of troops to cover the 
quarters well: which is done either behind a river, un¬ 
der cover of a range of ftrong polls, or under the pro- 
tedfion of fortified towns. Hulfais are very ufeful on 
this fervice. 

It fhould be obferved, as an invariable maxim, in 
winter-quarters, that your regiments be difpofed in 
brigades, to be always under the eye of a general offi¬ 
cer ; and, if poffible, let the regiments be fo diftri- 
buted, as to be each under the command of its own 
chief. 

QUARTERING, in heraldry, is dividing a coat 
into four or more quarters, or quarterings, by part¬ 
ing, couping, &c. that is, by perpendicular and hori¬ 
zontal lines, &c. 

QUARTO-decimans, an ancient fe<S in the Chrif- 
ti?n church, who taught that Eafter fhould always be 
celebrated according to the cuftom of the Jews, on the 
fourteenth day of the moon in the month of March, 
whenfoever that day fell out. And hence they derived 
their name quarto decimani, q. d. Fourteenthers. The 
Aiiatics were mightily attached to this opinion, pre¬ 


tending that il was built on the authority of St John, Q ia rtr. 
who was their apoftle ; and pope Vidor could never ' v 
bring them to obedience in this article, though he was 
upon the point of excommunicating them : but it is 
more probable he contented himfelf with menaces. See 
Easter. 

QUARTZ, a genus of filiceous earths very com¬ 
mon in Europe. According to Kirwan, the quartz are 
in general the pureft of the filiceous kind, though moft 
of them contain a flight mixture of other earths : the 
moft obvious diftindion among them arifes from their 
opacity Or tranfparency. Cronftedt gives the following 
cbaraderiftics of it: 1. It is generally cracked through¬ 
out, even in the rock itfelf, whereby, as well as by its 
own nature, it breaks into irregular and lharp fragments. 

2. It cannot be ealily made red hot, without cracking 
ftill more. 3. It never decays in the air. 4. Melted 
with fixed alkali in a due proportion, it gives a more 
folid and fixed glafs than any of the other filiceous 
ftones. 5. When there has been no interruption in 
its natural accretion, it always cryllallizes into hexa¬ 
gonal prifms pointed at both ends. 6. It is met with 
in clefts, fiffures, and fmall veins in rocks; it feldom 
forms large veins, and (fill more rarely whole moun¬ 
tains, without a mixture of heterogeneous fubftances. It 
is found, 

1. Pure, offeveral varieties, as, (1.) Solid, or having 
no vifible particles, and called fat quartz. This is ei¬ 
ther tranfparent, white, blue, or violet-coloured. The 
fir ft kind is met with in the copper-mines in the north¬ 
ern part of Norway and Siberia, and has no regular- 
form, but is as clear as the fineft cryftallized quartz, or 
rock cryftal. (2.) Grained quartz,, of a white or pale 
green colour, found in various places in Sweden. (3.) 

The fparry quartz, which is the fcarceft of the whole, and 
ought not to be confounded with the white felt-fpar, 
becaufe it is of a fmoother appearance, and breaks in¬ 
to larger and more irregular planes. It is found of a 
whitiih yellow, from the gold mines in Hungary; or 
white, from the ifland of Uto. Brunnich tells us, that 
the Hungarian gold and illver mines near Hodentch, 
which have veins frequently fome fathoms v ide, afford 
a kind of lamellated and porous quartz. It is met with 
of white, yellow, and blue colours, and it is fome¬ 
times finely cryftallized in pyramidical figures. 

2. Cryjlallized quartz, or rock cryftal. See Crystal. 

3. Impure quartz.. Of this there are two kinds, 

(1.) Mixed with iron, in form of a black calx. It is 
black, glofly, and contains a great quantity cf iron. It 
is found in Sweden. (2.) Mixed with copper, and of a 
red colour, found in the fame country. 

Cronftedt obferves, that quartz in general, and efpe- 
cially its cryftals, are very commonly fuppofed, when 
yet in their foft and diffolved ftate, to have included 
within them fome vegetables, for inftance grafs and 
mofs. “ This (fays he) I cannot abfolutely deny ; 
but it deferves carefully to be examined if that which is 
fhown as a grafs be not an afbeftos, or a ftriated cockle ; 
and the mofs only branched varieties filled with earth, 
which, by their being ramofe, bear a vegetable appear¬ 
ance. It is very common in agates, and makes them 
of lefs value than they otherwife would be. This is 
moft generally the cafe with thofe ftones which are 
fhown as including vegetables; and, for my own part, I 

have 
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Quanz have never been fo fortunate as to meet with any may be bound or obligated to the other, without having Q»afi 

II others.” given his confent to the aft whereby he is obliged. For II 

Quaff Magellan remarks, that quartz is one of the prin- example : I have done your bufinefs, in your abfence, Q ^ affl3> . 

— v - cipal" kinds of done which contain metals. Some of without your procuration, and it has fucceeded to your 

the Hungarian veins confift entirely of it, and the gold advantage. I have then an aftion againft you for the re- 

is fo minutely difperfed, that it cannot be difcernedby covery of what I have diiburfed, and you an aftion 

the bed microfcopes before it is feparated by pounding againd me. to make me give an account of my admini- 

and wafhinr. The width of the veins, fotne of which ftration, which amounts to a quaJi-contraB. 

are half a fathom, and fome dill more, repay the trou- as 1-Crime, or Quafi-delia, in the civil law, the 

ble and expences, which the fmall quantity of gold a£tion of a perfon who does damage, or evil, involun- 

would not otherwife counterbalance. Nature has not tarily. The reparation of qnafl-crimes confids in ma- 

any where produced mountains of pure quartz ; for king good the damages, with intered. 

though fome rocks in Sweden are ranked among the QUASS, a fermented liquor drunk in Ruffia. See 

quartzes, they are undoubtedly mixed with heteroge- Peasant. 

iieous matters. Near Lauterberg upon the Hartz are QUASSIA, in botany : A genus of the monogynia 
veins of this done from one to three fathoms wide, con- order, belonging to the decandria clafs of plants ; and 
tiding of a loofe fand, in which they find the copper in the natural method ranking under the 14th order, 
ore m neds. In the Danilh ide of Anhalt we meet Gruinales . The calyx is pentaphyllous; there are five 
with triangular quartz pebbles. There are likewife petals; the neftarium is pentaphyllous; there are from 
crydals of quartz having water inclofed in them ; fome two to five feed-cafes danding afunder, and monofper- 
fine pieces of this kind are to be met with in the Im- mous. There aie three fpecies, the amara, fimaruba, 
perial cabinet at Vienna, &c. and excelfa orpolygama. 

Rock crydals are generally found upon or among The quadia amara grows to tire height of feveral « °od- 
quartz, and are to be met with in all parts of the world, feet, and fends off many drong branches. The wood 
The greated number are iurnifhed to the European is of a -white colour and light; the bark is thin and Vo]> 
countries from Mount Saint Gothard in Switzerland.— grey : the leaves are placed alternately on the branches, p ’ 
Here large pieces, weighing from 5 to 800 pounds, and confid of two pair of oppofite pinnae, with an odd 
■were found at Grimfelberg ; one of 1200 pounds was one at the end: all the leafets are of an elliptical diape,' 
found fome years ago at Fiflnich in the Wallais ; and a entire, veined fmooth, pointed, feffile, on the upper 
piece fix feet long, four brpad, and equally thick, was pagina cf a deep green colour, on the under paler: the 
found in the idand of Madagalcar, a place where thefe common footdalk is articulated, and winged, or edged, 
natural productions are of the mod extraordinary fxze on each fide with a leafy membrane, which gradually 
and perfection. expands towards the bafe of the pinna:: the flowers are 

When great quantities of quartz are continually agi- allhermophradite, of a bright red colour, and terminate 
tated by the fea or river water, they are fometimes re- the branches in long fpikes : the braftese or floral leaves 
duced to fuch very minute parts as to be eafily carried are lance-lhaped or linear, coloured, and placedalternate- 
away, fufpended in the water ; and there are fands of fo ly upon the peduncles : the calyx is fmall, perflflent, 
minute a lize as to meafure lefs than the two or ithree and five-toothed : the corolla confids of five lance- 
hundreth part of an inch. Thefe are called quick- fhaped equal petals, at the bafe of which is placed 
fands. Immenfe trafts of land confid only of loofe the neCtary, or five roundifh, coloured, feales: the fila- 
fands, particularly along thefea-fliore in many parts of ments are ten, {lender, fomewhat longer than the co- 
Europe. Some iuppofe that fea-water has the power rolla, and crowned with Ample anthers;, placed tranf- 
of producing this fand out of its own fubdance ; and verfely : the receptacle is fleftiy and orbicular : theger- 
their furfaces, in general, are fo poliflied, as to {how men is ovate, divided into five parts, and fupports a 
that they could not be reduced in fize by rubbing againd dender dyle, longer than the filaments, and terminated 
each other; but we know not as yet that fuch a pro- by a tapering digma: the capfules are five, two-celled, 
duftion has ever been demondrated. When fand is and contain globular feeds. It is a native of South Arne- 
about as big as peas, it is called gravel; and when it rica, particularly of Surinam, and alfo of fome of the 
is free from faline and heterogeneous particles, it is em- Web Indian idands. The root, bark, and wood, of 
ployed in making mortar, and other economical pur- this tree have all places in the materia medica. The 
poles. That which is very pureferves for making flint- wood is mod generally ufed, and is faid to be a tonic, 
glafs, with red cakes of lead, and the proper alkaline domachic, antifeptic, and febrifuge. 

flux ; but when mixed with ferruginous black fand, the The quadia fimaruba is common in all the woodlands p r 
glafs affumes a greenilh black colour. “This (fays M, in Jamaica. It grows to a great height and conli-Wright’s 
Magellan) I have feen among the various fpecimens of derable thicknefs. The trunks of the old trees are black l’aper, 
glafs made by Mr E. Delaval, F. R. S. who produced and a little furrowed. , Thofe of the young trees are Edin - 
a very fine tranfparent and colourlefs glafs out of the fmooth and gray, with here and there a broad yellow 
lame fand with which he had made fome of that black fpot. The in fide bark of the trunk and branches is 
■glafs, and this only by feparating from it all the ferru- white, fibrous, and tough. It tabes dightly bitter. On 
ginous mixture.” cutting or dripping off this bark, no milky juice iffues, 

QUASHING, in law, the overthrowing and an- as has been mentioned by various authors. The wood 
nulling a thing. is hard, and ufeful for buildings. It fplits freely, and 

QUASI-contract, in the civil law, an aft with- makes excellent daves for fugar hogfheads. It has no 
out the drift form of a contraft, but yet having the fenfible bitter tade. The branches are alternate and 
force thereof. In a contrail thefe mud be the mutual fpreading. The leaves are numerous and alternate, 
conlent of both parties, Lut in a quafi-contraB one party On the upper fide, they are fmooth, fliining, and of a 

2 deep 
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deep green colour: on the under fide they are white. 
The flowers appear about the beginning of April. 
They are of a yellow colour, and placed on (pikes beau¬ 
tifully branched. 

The fruit is of that kind called a drvpa , and is ripe 
towards the end of May. It is of an oval fhape, is 
black, fin noth, and fhining. The pulp is fle(hy and 
lb ft; the tafle a naufeous fweet. The nut is flattened, 
and on one fide winged. The kernel is fmall, flat; and 
taftes fweet. The natural number of thefe drupae is 
five on each common receptacle ; but, for the moft part, 
there are only two or three ; the reft abort by various 
accidents. The roots are thick, and run fuperficially 
under the furface of the ground to a confiderable dis¬ 
tance. The bark is rough, fcaly, and warted. The 
infide when frefh is a full yellow, but when dry paler. 
It has but little fmell. The tafle is bitter, but not 
very difagreeahle. This is the true cortex fimarubae of 
the fliops. This tree is known in Jamaica by the names 
of mountain damfon, bitter damfon and Jiave-wood. The 
Ihops are fupplied with this bark from Guiana ; but now 
we may have it from our own iflands at a moderate ex¬ 
pence. On examining the fructification, Dr Wright 
found this tree to be a fpecies of quaflia. Under that 
name he fent it to Europe, and Linnaeus adopted it into 
his fyftem. There are male flowers on one tree and 
female flowers on another; and this is invariably the cafe 
in Jamaica. 

Mofl authors who have written on the fimaruba 
agree, that in fluxes it reftores the loft tone of the in- 
teftines, allays their fpafmodic motions, promotes the 
fecretions by urine and perfpiration, removes that low- 
nefs of fpirits attendng dyfenteries, and difpofes the 
patient to fleep ; the gripes and tenefmus are taken off, 
and the ftools are changed to their natural colour and 
confidence. In a moderate dofe, it occaflons no difturb- 
ance or uneafinefs ; but in a large doze it produces fick- 
nefs at ftomach and vomiting. Negroes are lefs affected 
by it than white people. Dr Cullen, however, fays. 
Materia “ We can perceive nothing in -this bark but that of a 
Medica, Ample bitter; the virtues aferibed to it in dyfentery 
vol. ii. p, have not been confirmed by my experience, or that of 
75 - the practitioners in this country; and, leaving What 

others are faid to have experienced to^be further ex- 
amined and confidered by practitioners, I can only at 
prefent fay, that my account of the effect of bitters will 
perhaps explain the virtues aferibed to limaruba. In 
dyfentery I have found an infufxon of chamomile flowers 
a more ufeful remedy.” The quaflia excelfa or poly- 
gama was named by Sir Jofeph Banks, Dr Solander, and 
Dr Wright, priorania amara (fee Pri crania Amara.) 
It is ranked, however, by Mr John Lindfay, in a paper 
in the third volume of the Edinburgh Tranfactions, 
under quaffia, who gives the following defeription of 
it. “ It is very common in the woodlands of Jamaica, 
is beautiful, tall, and (lately, fome of them being 100 
feet long and ten feet in circumference eight feet 
above the ground. The trunk is ftraight, fraooth, and 
tapering, fending off its branches towards the top. 
The outftde bark is pretty fmooth, of a light grey or 
afti colour, from various lichens. The bark of the 
roots is of a yellow call, fomewhat like the cortex fima¬ 
ruba. The inner bark is tough, and coropofed of fine 
flaxy fibres. The wood is of a yellow colour, tough, 
but not very hard. It takes a good polifh, and is ufed 
Vol. XV. 


as flooring. The leaves are fub-alternate ; the /mill 
leaves are in pairs, from five to eight, (landing oppolite jl 
to each other on (hort footftalU, and ending with an - 55 ^ 
odd one. They are of an oblong oval fhape, and 
pointed; the ribs reddifh, and the young leaves are co- 
vered with a line browni/h down. The flowers come 
out in bunchss or clufters from the lower part of the laft 
(hoot before the leaves, and ftartd on round foot (talks. 

The flowers are fmall, of a yellowifh green colour, 
w ith a very fmall calyx. The male or barren tree has 
flowers nearly (ini'l.ir to the hermaphrodite, but in it 
there are only the rudiments cf a ftyle. 

“ The fruit is a fmooth black drupa, round-fhaped, 
and of the fize of a pea. There is but little pulp, and 
the nut covers a round kernel. Thefe drupse are gene¬ 
rally three, fometimes two, and often cnly one, at¬ 
tached fldewife to a roundifh flefhy receptacle. It 
flowers in October and November, and its fruit is ripe 
in December and January. Except the pulp of the 
fruit, every other part of this tree has an intenfely bit¬ 
ter tafle. In tafle and virtues it is nearly equal to the 
quaffia of Surinam and I am credibly informed is fold 
in London for the quaffia amara; and it may be fafely 
uied in all cafes where that drug has been thought pro¬ 
per, whether as an antifeptic, or in cafes of weaknefs 
in the ftomach and bowels. - It may either be given 
alone, or joined with the Jefuit’s bark. The bappieft: 
effects refult from the ufe of this medicine in obftinate 
remitting fevers from rnaifh miafmata, in agues which 
had refifted the ufe of Jefuit’s bark and in dyfenteries 
of long (landing. It is in daily practice in dropfies 
from debility, either in Ample infufions or tincture 
by itfelf, or joined with aromatics and chalybeates. 

Dr Drummond, an eminent phyfician injamaica, pre- 
feribes it with great fuccefs in the above cafes as well 
as in amenorrhaea, chlorofls, dyfpepfia, and in that 
fpecies of pica called dirteating, fo fatal to a number of 
negroes. 

“ The bark of the quaffia polygama, but efpeciallr 
the wood, is intenfely bitter. They may both be ufed 
in various forms. In certain cafes of dropfy, aromatics 
and preparations are joined to it alfo in amenorrhaea 
and chlorofis ; and in worm fevers, the cabbage-bark, or 
other vegetable anthelmintics.” 

QUATUORVIR, in antiquity, formerly written 
IIII. Vir, a Roman magiftrate, who has three col¬ 
leagues joined with him in the fame adminiftration, and 
had the care of conducing and fettling the colonies 
fent info the provinces. There were alfo quatuorviri 
appointed to infpeft and take care of repairs, &c. 

QUAVER, in mufic, a meafure of time equal to half 
a crotchet, or an eighth part of a femibreve. 

QUAY. See Key. 

QUEBEC, a handfome and large town of Ame¬ 
rica, and capital of Canada. The firft place taken no¬ 
tice of upon landing here is a fquare of an irregular 
figure, with well-built houfes on each fide ; on the back 
of which is a rock ; on the left it is bounded by a fmall 
church ; and on the right are two rows of houfes, pa¬ 
rallel to each other. There is another between the 
church and the harbour ; as alfo another long row on 
the fide of the bay. This may be looked upon as a 
kind of fuburb ; and between this and the great ftreet 
is a very fteep afeent, in which they have made Heps 
for the foot-paffengers to go up. This may be called 
5 C the 
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Quebec the Upper Town, wherein is the bilhop’s palace; and 
f between two large fquares is a fort where the gover- 
nor lodges. The Recolets have handfome houfes over- 
agair.ft it, and on the right is the cathedral church: 
over-againft this is the Jefuits college, and between 
them are well-built houfes j from the fort runs two 
ftreets, which are eroded by a third, and between thefe 
is a church and a convent. In the fecond fquare are 
two defeents to the river of St Charles. The Hotel 
Dieu is in the midway ; and from thence are fmall 
houfes, which reach to the houfe of the intendant. On 
the other fide of the Jefuits college, where the church 
hands, is a pretty long ftreet in which is a nunnery. 
Almoft all the houfes are built of Hone, and there are 
about 7000 inhabitants ; the fort is a handfome build¬ 
ing, but not quite finifhed. Quebec is not regularly 
fortified : but it cannot be eafily taken ; for the harbour 
is flanked with two baftions, which at hig-h tides are 
almofl level with the water. A little above one of the 
baftions is a demi-baftion, partly taken out of the rock ; 
and above it, on the fide of the gallery of the fort is 
a battery, of 25 pieces of cannon : ftill above this is a 
fquare fort called the citadel; and the ways from one 
fortification to another are difficult to pafs. To the 
left of the harbour, on the fide of the road, there are 
large batteries of cannon, and fome mortars; befides 
thefe, there are feveral other fortifications not very eafy 
to be deferibed. In 1711 the Biitifli fitted out a fleet 
with a defign to conquer Canada, which failed on ac¬ 
count of the rafhnefs of the admiral; who, contrary to 
the advice of his pilot, went too near the Seven ifles, 
and fo loft his largeft (hips, and 3000 of his beft fol- 
diers. It is about 300 miles north-weft ofBofton in 
New-England. On October 18. 1759, it was taken 
by the Britilh under the command of General Wolfe, 
who loft his life in the battle, after he had the fatis- 
faflion to know that his troops were victorious. Ad¬ 
miral Saunders commanded a fquadron of men of war, 
and did immenfe fervice in reducing this place ; there 
being not a man in the navy but what was active on 
this occafion, not excepting the failors belonging to 
the tranfport veflels. After this valuable acquifition, 
all Canada came under the jurifdiCtion of the crown of 
Great Baitain. W. Long. 69. 48. N. Lat. 46. 55. 

QUEDA, a kingdom of Afia, in the peninfiila be¬ 
yond the Ganges, and near the ftrait of Malacca. The 
king is tributary to Siam. The principal town is of 
the fame name, and faid to contain about 8000 inhabi¬ 
tants ; and is fubjedt to the Dutch- It has a harbour, 
and is 300 miles north of Malacca. E. Long. ioq>. 5. 
N. Lat. 7. 5. 

QUEDLINGBURG, a town of Germany, in the 
circle of Upper Saxony, and on the confines of the 
duchy of Brunfwick. Here is a famous abbey, whofe 
abbefs is a princefs of the empire, and who fends de¬ 
puties to the diets. Her contingent is one horfeman 
and ten footmen. The inhabitants of the town live by 
brewing, hulbandry, and feeding of cattle. It is 10 
miles fouth-eaft of Halberftadt, and 32 weft of Bern- 
berg. E. Long. 11. 34. N. Lat. 52. 1. 

QUEEN, a woman who holds a crown fingly. 

The title of queen is alfo given by way of courtefy 
to her that is married to a king, who is called by way 
of diftinclion queen-confort ; the former being termed 
queen-regent* The widow of a king is alfo called queen, 


but with the addition of dowager. See IIoyal-Fu- Queen 

mlly. || 

^i’een Charlotte's Sound, is fituated at the northern Q“ ee “ l,of * 
extremity of the fouthern ifland of New Zealand, near 
Cook’s Strait, lying in 41. 6. of fouth latitude, and 
174. 19. of eaft longitude. The climate of this found 
is much more mild than at Dufisy Bay; and though 
there is not fuch plenty of wild fowl and fifh, the de¬ 
feat is fufficiently compenfated by abundance of excel¬ 
lent vegetables. The hills about the found confift 
moftly of an argillaceous ftone of a greenilh grey, or 
bluilh or yellowilh brown colour. A green talkous 
or nephritic (by the jewellers called jadde) is likewile 
very common, together withhorn-ftone, fhingle, feveral 
forts of flinty ftones and pebbles, fome loofe pieces of 
bafaltes, ftrata of a compadt mica or glimmer, with par¬ 
ticles of quartz. Hence, Mr Forrefter thinks, there 
is reafon to believe that this part of New Zealand con¬ 
tains iron-ore, and perhaps feveral other metallic fub- 
ftances. The country is not fo fteep as at Dulky Bay,, 
and the hills near the fea are generally inferior in 
height, but covered with forefts equally intricate and 
impenetrable. Captain Cook fowed the feeds of many 
vegetables in this place, that have ufeful and nutritive 
roots. He fowed alfo corn of feveral forts, beans, kid-, 
ney-beans, and peafe. The dogs.here are of the long¬ 
haired fort, with pricked ears, and refemble the common 
fhepherd’s cur, but they are very ftupid animals. They 
are fed with filh, and even dogs flefti, and perhaps hu¬ 
man flefh, which the natives alfo eat. . Captains Cook 
and Furneaux left on thefe iflands a boar and two fows, 
with a pair of goats, male and female, with fome geefe, 
in order to benefit the natives and future generations 
of navigators. They left likewife among them a num¬ 
ber of brafs medals gilt, on one fide of which was 
the head of his prefent majefty, with the infeription 
George III. King of Great Britian, France, and Ire¬ 
land, &c. On the reverfe, a reprefentation of two men 
of war, with the names Refclution and Adventure over 
them; and the exergue, failed from England March 

MDCCLXXII. 

QyEEN-Gold, is a royal duty or revenue belonging' 
to every queen of England during her marriage to the 
king, payable by perfons in the kingdom and Ireland, 
on divers grants of the king by way of fine or oblation, 

&c. being one full tenth part above the entire fines, on 
pardons, contracts, or agreements, which becomes a real 
debt to the queen, by the name of aurum regina upon 
the party’s bare agreement with the king for his fine, 
and recording the fame. 

QvEEN's-County, a divifion of the province of Lein- 
fter in Ireland ; fo called from the popilh Queen Mary, 
in whofe reign it was firft made a county by the earl 
of Suflex, then lord-deputy. It is bounded on the 
fouth by Kilkenny and Catherlogh; by King’s coun¬ 
ty on the north and weft; part of Kildare and Cather¬ 
logh on the eaft ; and part of Tipperary on the weft. 

Its greateft length from north to fouth is 35 miles, and 
its breadth near as much ; but it is unequal both ways. 

This county was anciently full of bogs and woods, 
though now pretty well inclofed, cultivated, and inha¬ 
bited. The baronies contained in it are feven ; and it 
fends eight members to parliament. 

dhiEEN-Bee. See Bef., n° 3. &c. 

QUEENBORQUGH, a town, of the ifle of Shep- 

pey 
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Queens- 

ferry 


Quercus. 


GroCer's 
General 
Gefcription 
«f China. 


pey in Kent, which fends two members to parliament, 2. The prinus, or chefnut-leaved American c.ak, Que 
though confiding only of about 100 low brick houfes, grows 50 or 60 feet high; having large oblong-oval 
and fcarce 350 inhabitants. The chief employment of i’mooth leaves pointed both ways, the edges Anuated- 
the people here is oyfter drudging ; oylters being very ferrated, with the finufes uniformly round, 
plentiful, and of a fine flavour. E. Long. o. 50. N. 3. The phellos, or willow-leaved American oak, 

Lat. 51. 2J. grows 40 or 50 feet high, having long narrow fmooth 

QUEENS-ferry, a town of Scotland, in the (hire entire leaves, like thole of the willow. There is a va- 
of Lothian, feated on the fouth fide of the river Forth, riety called the dwarf 'willow-leaved oak. 

9 miles weft of Edinburgh. 4. The alba, or white Virginian oak, grows 30 or 

QUEI-ling-fou, the capital of the province of 40 feet high, having a whitilh bark, with long ob- 
QuangA in China, has its name from a flower called liquely-pinnatifid light-green leaves, the finufes and 
quit, which grows on a tree refembling a laurel; it ex- angles obtufe. 

hales fo fweet and agreeable an odour, that the whole 5. The nigra, or black Virginian oak, grows 30 
country around-is pei fumed with it. It is fituated on or 40 feet high, having a dark-coloured bark, large 
the banks of a river, which throws itfelf into the Ta- wedge-lhaped flightly-trilobated leaves, 
ho ; but it flows with fuch rapidity, and amidft fo nar- 6. The rubra, or red Virginian oak, grows about 
row valleys, that it is neither navigable nor of any uti- 60 feet high, having a dark-greyifh bark, long obtufely- 
lity to commerce. This city is large, and the whole fmuated leaves, with the fmufes terminated by briftly 
of it is built almoft after the model of our antient for- points, and have fometimes red fpotted veins, but ge- 
treffes ; but it is much inferior to the greater part of the nerally dyeing in autumn to a reddifli colour, remain- 
capitals of the other provinces. A great number of ing on the trees late in the feafon. 

birds are found in the territories belonging to it, the 7. The efculus of Pliny, or cut-leaved Italian oak, 
colours of which are fo bright and variegated, that the grows about 30 feet high, having a purplifh bark, ob- 
artifts of this country, in order to add to the luftre long deeply-finuated fmooth leaves, and long {lender 
of their filks, interweave with them fome of their fea- clofe-Atting acorns in very large cups, 
thers, which have a fplendor and beauty that cannot be 8. ^Egilops, or large prickly-cupped Spanifh oak, 
imitated. Quei-ling has under its jurifdidfion two ci- grows 70 or 80 feet high or more, with a very large 
ties of the fecond clafs and feven of the third. trunk, and widely-fpreading head, having a whitilh 

Quei, in natural hiftory, is a name given by the Chi- bark, large oblong-oval deeply-ferrated fmooth leaves, 
nefe to a peculiar earth found in many parts of the eaft. the ferratures bowed backward, and large acorns placed 
It is of the nature of an indurated clay, and in fome de- in Angularly large prickly cups. This is a noble {pedes, 
gree approaches to the talcs, as our fteatites and the ga- almoft equal in growth to the common EngliAi oak. 
la&ites do. It is very white and abfterfive, ufed by 9. Cerris, or fmaller prickly-cupped Spanifh oak, 
the women of China to take off fpots from the {kin, grows 30 or 40 feet high, and has oblong lyre-ftiaped 
and render it foft and fmooth, as the Italian ladies ufe pinnatifid tranfverfely-jagged leaves, downy underneath, 
talc of Venice. They fometimes ufe the fine powder and fmall acorns placed in prickly cups, 
of this ftone dry, rubbing it on the hands and face 10. The ilex, or common evergreen oak, grows 40 
after waftiing ; fometimes they mix it in pomatum. or 50 feet high, having a fmooth bark, oval and ob- 
QUERCI, a province of Guienne ifl France ; bound-, long undivided ferrated petiolated leaves, downy and 
ed on the north by Limofin, on the eaft by Rouergue whitilh underneath. The varieties are, broad-leaved, 
and Auvergne, on the fouth by Upper Languedoc, narrow-leaved, and fometimes both forts and other dif- 
and on the weft by Agenois and Perigord. It is di- ferent fhaped leaves on the fame tree, alfo fometimes 
vided into Upper and Lower; and is fertile in corn, with fawed and prickly leaves. 

wine, and fruits. Cahors in the capital town. 11. The gramuntia or Montpelier holly-leaved ever- 

QUERCUS, the oak-tree : A genus of the poly- green oak, grows 40 or 50 feet high ; and has oblong- 
andria order, belonging to themonoecia clafs of plants; oval, clofe-fitting fmuated fpinous leaves, downy under¬ 
and in the natural method ranking under the 50th or- neath, bearing a refemblance to the leaves of holly, 
der , Amentacee. The calyx is nearly quinquefid ; there 12. The fuber, or cork-tree, grows 30 or 40 feet 
is no corolla ; the ftamina are from five to ten in num- high, having a thick, rough, fungous, cleft bark, and 
ber. The female calyx is monophyllous, very entire, oblong-oval undivided ferrated leaves, downy under¬ 
and fcabrous. There is no corolla ; theftyles are from neath. Thisfpecies furnifhes that ufeful material cork; 
two to five ; and there is an ovate feed. See Oak. it being the bark of the tree, which becoming of a 

Species- I. The robur, or common Englilh oak, thick fungous nature, under which, at the fame time, 
grows from about 60 or 70 to 100 feet high, with a is formed a new bark, and the old being detached for 
prodigious large trunk, and monftrous fpreading head; ufe, the tree ftill lives, and the fucceeding young bark 
oblong leaves, broadeft towards the top, the edges becomes alfo of the fame thick fpongy nature in Ax or 
acutely Anuated, having the angles obtufe. There is feven years, At for barking, having likewife another 
a variety, having the leaves Anely ftriped with white, frefti bark forming under it, becoming cork like the 
This fpecies grows in great abundance all over Eng- others in the like period of time; and in this manner 
land, in woods, forefts, and hedge-rows; is naturally thefe trees wonderfully furnilh the cork for our ufe; 
of an amazing large growth; there being accounts of and of which is made the corks for bottles, bung-; for 
fome above 100 feet Aature, with wonderful large barrels, and numerous other ufeful articles. The tree 
trunks and fpreading heads ; and is fuppofed to con- grows in great plenty in Spain and Portugal, and from 
tinue its growth many centuries. thefe countries we receive the cork. The Spaniards 
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burn it, to nuke that kind of light black we call Spa- 
nilh black, ofed by painters. Cups made of cork are 
faid to be good for heCtical perfons to drink out of. 
The Egyptians made coffins of cork; which being li¬ 
ned with a refmous compofition, preferved dead bodies 
uncorrupted. The Spaniards line ftone-walls with it, 
which not only renders them very warm, but corrects 
the moifture of th* air. 

13. The coccifera, fcarlet, or kermes oak, grows 
but 14 or 15 feet high, branching all the way, and of 
buffiy growth ; with large oval, undivided, indented, 
fpinous leaves; and producing fmall glandular excref- 
cences, called kermes or fcarlet grain, ufed by the 
dyers. The fmall fcarlet glands found in this tree, is 
the effect of certain infedts depofiting their eggs betwixt 
the bark of the branches and leaves, caufing an extiava- 
Tation of the fap, and forming the excrefcence or fub- 
flance in queftion, which being dried is the kermes or 
fcarlet paftel. 

14. The Molucca, Moluccan oak, commonly called 
American live oak, grows about 40 feet high, having 
oval, fpear-fhaped, fmooth, entire leaves, and fmall ob¬ 
long eatable acorns. 

All the above 14 fpecies of quercus produce flowers 
annually in the fpring, about April or May, of a yel- 
lowifh colour, but make no ornamental appearance, 
and are males and females feparated in the fame tree ; 
the males being in loofe amentums, and the females 
fitting clofe to the buds in thick leathery hemlfplierical 
calyxes, fucceeded by the fruit or acorns, which are oval 
nuts fixed by their bafe into rough permanent cups, and 
moftly fit quite clofe, and fome on fhort footftalks, ripen¬ 
ing in autumn ; which in the common Engliffi oak is 
in great abundance, and often in tolerable plenty on 
fome of the bther forts: thofe of all the kinds ferve 
for propagating their refpe&ive fpecies ; they are alfo 
excellent food for fwine and deer, the common oak in 
particular. 

Ufes, &c. Oak-trees, of all the above forts may be 
employed in gardening to diverfify large ornamental 
plantations in out-grounds, and in forming clumps in 
fpacious lawns, parks, and other extenfive opens ; the 
evergreen kinds in particular have great merit for all or¬ 
namental purpofes in gardens. But all the larger grow¬ 
ing kinds, both deciduous, and evergreens, demand ef. 
teem principally as firft-rate foreft-trees for their timber. 
The Englifh oak, however, claims precedence as a tim¬ 
ber-tree, for its prodigious height and bulk, and fupe- 
rior worth of its wood. Every pofl'effor of confiderable 
eftates ought therefore to be particularly affiduous in 
raifing woods of them, which is effected by fowing the 
acorns either in a nurfery and the plants tranfplanted 
where they are to remain, or fowed at once in the places 
where they are always to Hand. All the forts will 
profper in any middling foil and open fituation, though 
in a loamy foil they are generally more profperous : 
however, there are but few foils in which oaks will not 
grow; they will even thrive tolerably in gravelly, fan- 
dy, and clayey land, as may be obferved in many parts 
of this country of the common oak. , 

The oak is of the utmoft importance to Britain, and 
its cultivation defervesthe utmoftattention. Much, there¬ 
fore,to the honour of the members of the London Society 
for encourg'tng Arts, MamtfaBures, and Commerce, they 
have excited particular attention to it; and many 


excellent obfervations, drawn. from practice, will be 
found in their Tranfaftions. 

The' propagation of the firiped-leaved varieties of 
the common oak, and any particular variety of the 
other fpecies, muft be effe&ed by grafting, as they 
will not continue the fame from feed: the grafting may 
be performed upon any kind of oakling-ltocks raifed 
from the acorns, and train them for ftandards like the 
others. 

The oak is remarkable for its flownefs of growth, 
bulk, and longevity. It has been remarked that the 
trunk has attained to the fize only of 14 inches in dia¬ 
meter, and of fome to 20, in the fpace of fourfeore years. 
As to bulk, we have an account of an oak belonging 
to Lord Powis, growing in Broomfield wood, near 
Ludlow in Shropfhire, in the year 17,64, the trunk of 
which meafured 68 feet in girth, 24 in length, and 
which, reckoning 90 feet for the large branches, con¬ 
tained in the whole 1455 feet of timber, round mea- 
fure, or 29 loads and five feet, at 50 feet to a load. 

The Greendale oak, &c. we have already mention¬ 
ed (fee Oak). In the opinion of many, the Cow- 
thorp oak near Wetherby in Yorkfhire is the father of 
the foreft. Dr Hunter, in his edition of Evelyn, has 
given an engraving of it. Within three feet of the fur- 
face he fays it meafures 16 yards, and clofe to the 
ground 62. In 1776, though in a ruinous condition, 
it was 85 feet high, and its principal limb extended 16 
yards from the bole. The Foliage was very thin. If 
this meafurement were taken as the dimenfion of the 
realJlem, the fize of this tree would be enormous ; but 
like moft very large trees, its Hem is fhort, fpreading 
wide at the bafe, roots rifing above the ground like 
buttreffes to the trunk, which is fimilar not to a cylin¬ 
der but to the fruftum of a cone. Mr Marfham fays, 
“ I found it in 1768, at four feet, 40 feet 6 inches; 
at five feet, 36 feet 6 inches ; and at fix feet, 32 feet 1 
inch.” In the principal dimenfions then, the fixe of 
the Jlem, it is exceeded by the Bentley oak; of which 
the fame writer gives the following account: “ In 1759 
|he oak in Holt-Foreft, near Bentley, was at 7 feet 34 
feet. There is a large excrefcence at 5 and 6 feet that 
would render the meafure unfair. In 1778, this tree 
was increafed half an inch in 19 years. It does not ap¬ 
pear to be hollow, but by the triffingincreafe I conclude 
it not found.” Thefe dimenfions however, are exceed¬ 
ed by thofe of the Boddington oak. It grows in a 
piece of rich grafs land, called the Old Orchard Ground, 
belonging to Boddington Manor-Farm, lying near the 
turnpike-road between Cheltenham and Tewkftury, in 
the Vale of Gloucefter. The Item is remarkably col¬ 
lected at the root, the fides of its trunk being much 
more upright than thofe of large trees in general; and 
yet its circumference at the ground is about 20 paces; 
meafuring with a two-foot rule, it is more than 11 
yards. At three feet high it is 42 feet, and where 
fmalleft, i. e. from five to fix 'feet high, it is 36 feet. 
At fix feet it fwells out large, and forms an enormous 
head, which;has been furniffied with huge, and probably 
extenfive, arms. But time and the fury of the wind 
have robbed it of much of its grandeur ; and the great- 
ell extern of arm in 1783 was eight yards from the' 
flem. 

In the Gentleman’s Magazine for May J794 we 
have an account of an oak tree growing in Penlhurd 

park 
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park in Kent together with an engraving. It is called 
the Bear or Bear oak, from being fuppofed to referable 
that which Camden thought gave name to the county 
of Berklhire. The tradition at l’enfliurd is that it is 
the very tree planted on the day that the celebrated Sir 
Philip Sydney was born. “ Some late writers (fays 
Mr Rawlet) have quedioned this, and think that to have 
been a different tree, which was cut down fome years 
ago, and was indeed much larger than this. I remem¬ 
ber being once in the hollow of the prefent oak with the 
late Sir John Cullum ; and his opinion then was, that 
its antiquity was greater than the period affigned. But, 
I allure you, the tradition of this place is conftant for 
this tree ; and, in confirmation of it, an old lady of 94 
years of age, now living, has told me, that all the te¬ 
nants ufed to furnilh themfelves with boughs from this 
tree, to flick in their hats, whenever they went to meet 
the earls of Leiceder, as was always the cuftom to do 
at the end of the park when they came to relide at their 
feat here. This fine old oak Hands upon a plain about 
500 yards from their venerable manfion, near a large 
piece of water called Lar.citp-avell. Ben Jonfon and 
Waller have particularly noticed it; and, from the di- 
Itinguilhed owners of this place, it may be truly faid to 
Rand on clalftc ground. Within the hollow of it there 
is a feat, and it is capable of containing five or fix per- 
fons with eafe. The bark round the entrance was fo 
much grown up, that it has lately been cut away to fa¬ 
cilitate the accefs. The dimenfions of the tree are 
thefe: 


Girth clofe to the ground 

Ditto one foot from ditto 

Ditto five feet from ditto 

Height taken by lhadow 

Girth of loweft, but not larged, limb 


Feet. Inches. 
35 6 
27 6 

24 o 

73 0 

6 9 


With refpedt to longevity, Linnaeus gives account of 
an oak 260 years old: but we have had traditions 
of fome in England (how far to be depended upon we 
know not) that have attained to more than double that 
age. Mr Marlham, in a letter to Thomas Beever, Efq.; 
Bath Papers, Vol. I. p. 79, makes fome very ingenious 
.calculations on the age of trees, and concludes from the 
increafe of the Bentley oak, See. that the Fortworth 
chefnut is 1 loo years old. 

Befides the grand purpofes to which the timber is 
applied in navigation and architedure, and the bark in 
tanning of leather, there are other ufes of lei's confe- 
qurence, to which the different parts of this tree have 
been referred. The Highlanders ufe the bark to dye 
their yarn of a brown colour, or, mixed with copperas, 
of a black colour. They call the oak the king of all the 
trees in the forefl ; and the herdfman would think him- 
felf and his flock unfortunate if he had not a ftaff of it. 
The acorns are a good food to fatten fwine and tur¬ 
keys; and, after the fevere winter of the year 1709, 
the poor people in France were miferably condrained 
to eat them themfelves. There are, however, acorns 
produced from another fpecies of oak, which are eaten 
to tliis day in Spain and Greece, with as much plea- 
fure as chefnuts, without the dreadful compulfion of 
hunger. 

Qvf.rcus Marina , the Sea Oak, in botany, the name 
of one of the broad-leaved dichotomous fea-fucufes. It 
is not agreed, among the late botanids, what was the 


fea oak of Theophraftus; and the mod ancient bota- Qu 
niffs, Cludus and Caefalpinus, fuppofe it to have been a 
fpecies of the fhrubhy coralline ; but that feems by no Off 
means to have been the cafe, fince Theophraftus lays his 
fea oak had a long, thick, and flefhy leaf; whence we 
may much more naturally conclude it to have been of 
the fucus clafs. 

QUERIA, in botany: A genus of the trigynia 
order, belonging to the triandria clafs of plants ; and 
in the natural method ranking under the22d order, Ca- 
rycfl'ilLi. The calyx is pentaphyllous; there is no co¬ 
rolla ; the capfule is unilocular, and trivalved, with one 
feed. There are two fpecies, viz. hifpanica and cana- 
denfis. 

QUESNE (Abraham du), marquis of Quefne, ad¬ 
miral of the naval forces of France, and one of the 
greated men of the lad age, was born in Normandy in 
1610. He contributed to the defeating of the naval 
power of Spain before Gattari; was dangcroufly wound¬ 
ed before Barcelona in 1642, and on other occadons: 
he went into the fervice of the Swedes, and became 
vice-admiral; gave the Danes an entire defeat, killed 
their admiral, and took his fhip. He was recalled into 
France in 1647, and commanded the fquadron lent to 
Naples. The fea-affairs of Fiance being much fallen, 
he fitted out divers Ihips for the relief of the royal army 
that blocked up Bourdeaux ; which was the principal 
caufe of the furrender of the town. He was very for¬ 
tunate in the lad wars of Sicily, where he beat the 
Dutch thrice, and De Ruyter was killed. He alfo obli¬ 
ged the Algerines to fue for peace from France in a 
very humble manner. In Ihort, Ada, Africa, and Eu¬ 
rope, felt the effefts of his valour. He was a Proted- 
ant; yet the king bedowed on him the land of Bou- 
chet, and to immortalize his memory gave it the name 
of that great man. He died in 1688. 

QUESTION, in logic, a propofition dated by way 
of interrogation. 

Question, or Torture, See Rack. 

QUESTOR, or Quaestor, in Roman antiquity, 
an officer who had the management of the public trea- 
fure. 

The quedorlhip was the fird office any perfon could 
bear in the commonwealth, and gave a right to fit in 
the fen ate. 

At fird there were only two; but afterwards two 
otheis were created, to take care of the payment of 
the armies abroad, of felling the plunder, booty, &c. 
for which purpofe they generally accompanied the con- 
fuls in their expeditions; on which account they were 
called peregrins, as the fird and principal two were called 
urbani. 

The number of the quedoi s was afterwards greatly in- 
creafed. They had the keeping of the decrees of th« 
fenate : and hence came the two officers of quejlor prin¬ 
ciple, or augujli, fometimes called candidatus principle, 
whofe office refembled in mod refpefls that of our fe- 
cretaries of date ; and the quejlor palatis, anfwering in a 
great meafure to the Englilh lord-chancellor. 

QUEUE, in heraldry, lignifies the tail of a bead : 
thus, if a lion be born with a forked tail, he is blazoned 
double-queued. 

QUEVEDO de Villegas (Francifco), a celebra¬ 
ted Spanilh poet, born at Madrid in 1570. He was 
defeendedfrom a noble family, and was made a knight 

of 
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Qji-t'i of St James; but was thrown into prifon by order of 
Qicklime. Qount Olivarez, whofe adminiftration he fatirized in 
Ids verfes, and was not fet at liberty till after that mi- 
nifter's difgrace. Quevedo wrote fome heroic, lyric, 
and facetious poems. He alfo compofed feveral trea¬ 
ties on religious iubjeds, and has tranflated fome au¬ 
thors into Spanish. He died in 1645. The moll known 
of his works are, t. The Spanifh Parnaflhs. 2. The 
Adventurer Bufcon. 3, Vifions of Hell Reformed, &c. 
Quevedo was one of the greatc-ftfcholars and moft emi¬ 
nent poets of his time. Kis youth was fpent in the 
fervice of his country in Italy, where he diftinguifhed 
himfelf with the utmoft fagacity and prudence. His 
moral difeourfes prove his found dodrine and religious 
fentiments, while his literary pieces difplay his infinite 
judgment and refined tafte. His great knowledge of 
Hebrew is apparent from the report of the hiflorian 
Mariana to the king, requefting that Quevedo might 
revife the new edition of the Bible of Arias Montanus. 
His tranflations of Epidetus and Phocylides, with his 
imitations of Anacreon, and other Greek authors, fhow 
how well he was verfed in that language : that be was 
a Latin fcholar, his conflant correfpondence, from the 
age of twenty, with Lipftus, Chifflet, and Scioppius, 
will fufficiently illuflrate. As a poet, he excelled both 
in the ferious and burlefque ltyle, and was fingularly 
happy in that particular turn we have fince admired in 
Butler and Swift. His library, which confided of about 
five thoufand volumes, was reduced at his death to 
about two thoufand, and is preferved in the convent of 
St Martin at Madrid. 

QUICK, or Quickset Hedge , among gardeners, de¬ 
note all live hedges, of whatever fort of plants they are 
compofed, to diftinguifh them from dead hedges ; but 
in a more ftrid fenfe of the word, it is reftrained to 
thofe planted with the hawthorn, under which name 
thofe young plants or fets are fold by the nurfery- 
gardeners who raife them for fale, See the article 
Hedges. 

QUICKLIME, a general name for all calcareous 
fubllances when deprived of their fixed air; fuch as 
chalk, limeftone, oyfter-fhells, &c. calcined. See Che¬ 
mistry, n° 511, 748, 837, and 914. 

Quicklime has the following properties. 1. It is en¬ 
tirely foluble in water, with which it unites fo rapidly 
as to occafion confiderable heat. When expofed to.air, 
it imbibes moifture from thence. When united with as 
much water as is fufficient to make it a fluid pafte, it is 
called flaked lime. Water faturated with quicklime is 
called iime-'water. According to Brandt, lime-water 
contains about one part of quicklime to 700 or 800 
parts of water. Slaked lime, or lime-water, being ex¬ 
pofed to the atmofphere, attrad from thence particles 
of fixable air which float in it, by which means the 
quicklime is rendered mild, infoluble in water, and there¬ 
fore appears on the furface of the lime-water, or of the 
flaked lime where this combination happens, in the 
Rate of mild or combined calcareous earth, convertible 
by a fecond calcination into quicklime, and is called 
cream of lime. 

If the earth diflolved in lime-water be precipitated 
from thence by any fubftance containing fixable air, as 
by mild alkalis or magnefia, it will unite with this air, 
become mild, and refume its former weight andproper- 
ties which it pofieffed before calcination. But if it be 


precipitated from the water by means of fome fubftance Q^ick 
which does not contain fixable air, but which is more 
flrongly difpofed than the earth to unite with the wa¬ 
ter, for inftance, fpirit of wine, the earth thus precipi¬ 
tated will be in the ftate of quicklime, that is, cauftic, 
and foluble in water. 

2. Quicklime unites with acids without efFervefcence, 
which is nothing elfe than an extrication of the fixable 
air, of which quicklime has been already deprived. It 
neverthelefs faturates as much acid as it would have 
done if it had not been calcined. 

3. Quicklime is more powerfully difpofed to unite 
with fixable air than fixed or volatile alkalis, or mag- 
nefla. Hence, when treated with thefe fubftances, it 
takes from them their fixable air, and is itfelf render¬ 
ed mild, and reftored to its original weight and pro¬ 
perties. Thus two drams of chalk, having been by 
calcination reduced to one dram and eight grains of 
quicklime, were thrown into a filtrated folution of an. 
ounce of mild fixed alkali in two ounces of water, and 
digefted during fome time; by which the calcareous 
earth became mild, and weighed one dram and 58 gr. 

By means of magnefia, the calcareous earth may be pre¬ 
cipitated from lime-water; and this earth is found to 
be mild, and to have deprived the magnefia of its fix- 
able air. By depriving alkalis of their fixable air, 
quicklime renders them more cauftic and folvent, for 
the fame reafi 11 that itfelf is by this privation of air 
rendered more cauftic and powerfully folvent. This in- 
creafe of caufticity and diffolving power is confident 
with a general rule, namely, that the more fimple or lefs 
compounded any body is, that is, the lefs its general 
tendency to union-is fatisfied, the more difpofed it is to 
unite with or diffolve-other fubftances. 

4. Quicklime has a difpofition to unite with fulphur, 
with which it forms a hepar of fulphur, fimilar to that 
made by fulphur united with an alkali, and, like this, 
foluble in water. It is alfo difpofed to unite with oils 
and with animal and vegetable matters, with refped to 
which it difeovers a cauftic and corrofive property. 

5. Quicklime mixed with fand forms a mafs which 
hardens, and is ufed as a cement or mortar. 

All thefe properties of quicklime have been the ob- 
jeds of confideration to the chemifts and philofophers; 
who have, as ufual, been divided in their opinions on 
the fubjed. The evident refemblance of the adion of 
quicklime to fire, has given occafion for one party to 
derive all the adive properties of this fubftance from 
fire ; while, on the other hand, its want of heat, and in¬ 
capacity of fetting bodies on fire, unlefs by an acceffion 
of water, were objedions altogether infurmountable. 

On the other hand, thofe who denied the materiality of 
fire, and affirmed that it confifts only in a motion me¬ 
chanically produced among the particles of bodies, were 
altogether at a lofs to fhow a reafon why this motion, 
or any thing refembling it, fhould continue perhaps for 
months after the exciting caufe is taken av'ay. To re¬ 
move this difficulty, fome have had recourfe to the ac¬ 
tion of a latent acid communicated to the quicklime by 
the fire; and which one chemift (Mr Meyer) has di¬ 
ftinguifhed by the name of acidum pingue. But on this 
liypothefis it may be remarked in the firft place, that 
the adion of acids is as difficult to be explained as that 
of fire ; and, in the fecond place, that as all fubftances, 
by calcination into quicklime, lofe confiderably of their 
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weight, it feems very improbable that they fhould ac- combination of different falts, metals, and acids. Thus Quicklime, 
quiie an acid or any other fubftance which could in- when water is poured on quicklime, the attraflion be- 
creafe their weight. Befides, from the experiments of tween that element and earth is ftronger than the at- 
Dr Black, it appears that the diminution of weight in traflion between earth and fire. The coniequence i-, 
calcareous fubftances is owing to their parting with a that the water expels the fire, juft as vitriolic acid pour- 
quantity of fixed air, the weight of which is much ed upon fea-falt expels the marine acid. The fire, 
more confiderable than that of any moifture or fatty then, having nothing with which it can form a chemi- 
matter they contain. The lofs of this fixed air is now cal combination, becomes fenfible to the touch, firft 
alfo univerfally allowed to be the reafon of the caufti- making the lime very hot, and then gradually diffipa- 
city of the quicklime, as its fuperior attraction for fixed ting in the atmofphere. However, as the water corn- 
air is looked upon to be the reafon why it renders fixed bines with the earth but in very fmall quantity, it can 
aud volatile alkalis cauftic like itfelf. The only queftion only expel the fire from that quantity with which it 
therefore can be, By what means are the calcareous does combine; and confequently the lime ftill retains 
earths deprived of their fixed air ? To this queftion the its cauftic quality, though in a degree fomewhat milder 
anfwer is evident, namely, that the action of the fire ex- than what it was originally. We muft alfo confider, 
pels the fixed air ; and if this is the cafe, it is evident, that water itfelf has a confiderable attraction for fire as 
that to this aflion of fire, continued, the cauftic pro- well as for earth ; and the confequence of this muft be, 
perties of the lime are owing. that part of the lime will be diifolved in the water, if 

We come now to the difeuflion of the queftion, more of that element is added than what the earth can 
Whether quicklime is to be confidered as a pure earth, abforb without lofing the form of a dry powder. Hence 
or a combination of it with fomething elfe ?—Moft of the origin of lime-water, which is only a fmall quantity 
the cheraifts, fince the difeovery of fixed air, have been of lime in its cauftic (late diifolved in a large quantity 
inclined to think that quicklime is a pure earth uncom- of water. This dilfolution is owing to the double at- 
bined with any thing elfe, and that it approaches more traflion of fire to earth and water ; for as long as the 
nearly to the ftate of elementary earth than any other, water can admit the calcined earth to that intimate 
But this opinion feems not to have a folid foundation j union with itfelf which is called a chemical combination , 
for there are other earths, fuch as the balls of alum, the earth muft ftill retain all the caufticity which the 
which as far as they can be examined by us, are equally fire gives it, and dilfolve in the water. When the 
pure with quicklime, and yet difeover not the fmalleft earth is in too large quantity to be thus combined with 
caufticity, even after the moft violent calcination. Be- the water, the latter is only abforbed into the pores of 
fides, from the property which quicklime has of depri- the earth, whereby its bulk it fplits the ftoneor cal¬ 
ving alkaline falts of their fixed air, we may learn, that cined matter all to pieces, and reduces it to an impal- 
there exifts in it, when kept by itfelf, a certain prin- pable powder, expelling a proportionable quantity of 
ciple which prevents it from absorbing again the fixed fire from thofe pores which it now occupies. The 
air, with which it was once fo clofely united, except in water, however, is capable of radically diffolving but a 
certain circumftances. It is well known, that fixed al- very fmall portion of calcined earth : and therefore the 
kalis, as well as thofe which are volatile, will abforb fix- fame quantity of quicklime will ferve for preparing 
ed air from the common atmofphere ; and hence, tho’ lime-water a great number of times over ; but atlafta 
they are prepared in the moft cauftic ftate, they will in large quantity is left, which feems to be quite inert, 
a very fhort time become mild by an expofure to the and has loft the properties of quicklime. Thofe who 
atmofphere ; nay, it requires no fmall degree of care to have tried the experiment of lixiviating lime with frefh 
prevent the atmofphere from having as much accefs to quantities of water till it ceafes to be foluble, have 
them as is neceftary to change them from a cauftic to a fixed the proportion of foluble matter in the lime at 
mild ftate. Now, as thefe fubftances thus attract the about one-third of the whole; but from Dr Black’s 
fixed air from the atmofphere, it thence appears that experiments it appears that quicklime may all be dif- 
the atmofphere parts very readily with the fixed air folved in water at once, provided the water is in fuffi- 
which it contains. The quicklime, however, though cient quantity. Its inaflivity, therefore, after repeated 
it has a greater attraflion for fixed air than the alkalis, affuffions of water, muft be owing to fome change pro- 
yet does not become near fo foon mild from expofure duced by the water ; but whether this is owing to an 
to the air as the alkalis which have lefs attraflion than abforption of all the fire it contained by the great 
itfelf. Hence the neceffary inference muft be, that quantity of water, or to a fupply of fixed air given by 
quicklime, after being once calcined, inftead of attrafl- the water, has not yet been determined by an experi- 
ing, repels fixed air, unlefs it is placed in certain cir- ment. 

cum (lances, wherein the repelling power is deftroyed. If, inftead of pouring cold water upon quicklime, 
and the attractive power again manifefts itfelf. Now we pour that which is already heated, the abforption is 
it is manifeft, that the power which originally repelled much lefs complete ; becaufe the water, having already 
the fixed air was the aflion of fire; and confequently, a fuperfluous quantity of heat, is refifted by that which 
while the quicklime refufes to attrafl fixed air, we muft is contained in the quicklime in a latent ftate ; and 
conclude that it is the fame aflion which prevents the hence it is a general obfervation, that hot water is lefs 
union. Quicklime therefore is not a pure earth, but a proper for flaking lime than cold. But if we pour on 
combination of a pure earth with fire; juft as chalk, any acid upon quicklime which contains a great quan- 
or limeftone uncalcined, is not a pure earth, but a com- tityoffirein a latent ftate, and has likewife a violent 
bination of a pure earth with fixed air. In all che- attraction for the earth, a much greater degree of heat 
mical trials, then, where quicklime is ufed, the double is produced than with fimple water. With the vitrio- 
eleflive attraflion will manifeft itfelf as much as in a lie acid, indeed, this is not fo well perceived, if the com- 
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Qiicldiirp rnon calcareous earths are made ufe of; becaufe their 
infolubility in this acid diminilhes its effe£l : but if, in- 
Itead of thcfe earths, we take magnefia newly calcined, 
the heat is fo great, that the aqueous vapour, not ha¬ 
ving time to evaporate {lowly, is driven off with a con- 
fiderable explofion. If the common calcareous earths, 
well calcined, are diffolved in the nitrous acid, a mod 
violent degree of heat is produced ; more indeed than 
in any other cafe where a liquid is concerned: for the 
nitrous acid itfelf contains a great deal of latent heat; 
the quicklime does the fame; and by the intimate union 
of the earth with the acid, all this latent heat, at lead a 
great part of it, both in the quicklime and fpirit of 
nitre, is difplaced, and attacks the aqueous fluid, as be¬ 
ing neared to it; from whence it is diflipated in the 
air, or abforbed by the neighbouring fubdances. The 
lame thing happens, only in a lefs degree, when the 
marine acid is employed. 

When quicklime is mixed with a folution of mild al- 
•kali, a double decompofition, and two new compofi- 
tions, take place. The quicklime may be conddered 
as a combination of earth and fire, while the alkali in 
the prefent cafe aids as a combination of fait and air. 
Thefe two fubdances, therefore, are no fooner put in¬ 
to fuch circumdances as enable them to aid on each 
other, than the quicklime attraids the air from the al¬ 
kali, and gives its own .fire in exchange, which the 
alkali takes up, and thus Tk‘rendered caudic, while the 
quicklime becomes mild. IjNeverthelefs, though the al¬ 
kali here feems to have the greater attra&ion for fire, 
and the quicklime for air ; yet it appears that the al¬ 
kali is by no means capable of keeping the fire which 
it has imbibed for any length- of time : for no fooner 
is it expofed to the acdion of the air, than it parts 
with the fire which it had imbibed, regains its air, and 
becomes mild. This, however in all probability js 
owing to its extreme folubility in water while in a 
caudic date; for quicklime itfelf, when diffolved in 
water very eafily regains its fixed air, nay even more 
than it contains in a natural date. See the article 
Salt. 

On the whole, then, the properties of quicklime may 
be explained in a very eafy manner on Dr Black’s prin¬ 
ciple of latent heat. That heat confids in a latent 
date in quicklime, as well as in vapour, we have in- 
contedable proofs; becaufe, in all cafes where quick¬ 
lime changes its nature and becomes more mild, a de¬ 
gree of heat is produced, and which is always propor¬ 
tionable to the change made on the quicklime. In the 
making of quicklime, therefore, the air is expelled, and 
a proportional quantity of fire enters; in dilfolving it 
in an acid, flaking, See. an acid, air, or water, expels 
part of the heat, which then becomes fenfible. By long 
expofure to the air, the heat gradually evaporates; the 
fixed air refumes its place ; and the quicklime being 
thus increafed in bulk, embraces thofe bodies very 
clofely which lie neared to it; infomuch that, when 
mixed with fand and bones, it will harden with them 
almod into the folidity of a rock (fee Cement and 
Mortar). When mixed with animal or vegetable 
fubdances, it dedroys or decompounds them, both by 
the aftion of its internal heat, and by its attra&ion for 
a certain acid contained in the animal fubdances, and 
an oily matter in the vegetables ; and hence its proper¬ 
ty of burning cloth, though its attraftion for the oily 


matter juh mentioned makes it an excellent vliiiener Quickfilver 
when properly applied. See Bleaching. 

QUICKSILVER, or mercury, one of the per- 
fedi metals, and fo fufible that it cannot be reduced to 
a folid date but by the mod intenfe degree of cold, 
fcarcely, if at all, under 40° below o of Fahrenheit’s ther¬ 
mometer. See Congelation. -For the method of 
extracting quickfilver from its ore, &c. fee Metal¬ 
lurgy, p. 454, and 475. For the various preparations, 

&c. from it, fee Chemistry Index at mercury and 
quickfilver, and Pharmacy Index at mercury and quick¬ 
silver. And for its ufe in medicine, fee Medicine, 
n° 350, and Mercury. 

It is found, 1. Native, as in the mines of India, Friuli, 

Lower Audria, Deux Ponts, &c. flowing through beds 
of done, and collecting in the clifts or cavities of rocks. 

Jn thefe mines, however, Mr Kirwan is of opinion that 
it is mixed with fome other metal, as the gl bules into 
which it is divided are not perfectly fphericak In 
Sweden and Germany it has been found united to diver 
in form of a hard and fomewhat brittle amalgam, ft 
has alfo been obferved vifibly diffufed through maffes 
of clay or done, of a white, red, or blue colour, and very 
heavy in Spain and Idria; and in Sicily in beds of chalk. 

Mines of quickfilver, however, are very rare, info- 
jrtiuch that, according to the calculations of Hoffman, 

.there is 50 times more gold got every year out of the 
mines than mercury and its ores. But Dr Lewis, in 
his notes upon Newmann, fays, that Cramer fufpeCts 
.that Hoffman only meant five times infiead of 50 ; 

.but neither the Latin nor the Englilh edition of thjs 
.author expreffes any fuch thought; on the contrary, 

.he adopts the fame opinion; and. only adds, that mer¬ 
cury is much more frequently met with than is com¬ 
monly believed; but being fo volatile in the fire, it 
.often flies off in the roading of ores, and effapesthe 
.attention of metallurgids. 

According to.Newmann, the mines of Idria have pro¬ 
duced at the rate of 231,778 pounds weight of mer¬ 
cury per annum ; but thofe of Almadem in Spain pro¬ 
duce much more. The chemids of Dijon inform us, 
that their annual produce is five or fix thoufand quin¬ 
tals, or between five and fix hundred thoufand pounds 
weight. In the year 1717 there were upwards of 
2,500,000 pounds of quickfilver fent from them to 
Mexico, for the amalgamation of the gold and filver 
ores of that country. 

At Guacanvelica in Brafil the annual produce of the 
mines, according to Bomare, amounts to one million of 
pounds, which are carried over land to Lima, thence to 
Arica, and laftly to Potofi for the fame purpofe. 

Befides thefe mines there are others in Brafil near 
Villa Rica, where fuch a quantity of cinnabar and na¬ 
tive running mercury are found near the furface of the 
earth, that the black flaves often colledl it in good 
quantities, and fell it for a trifling price to the apothe¬ 
caries ; but none of thefe mines have ever been worked 
or taken notice of by the owners. Gold naturally 
amalgamated with mercury is likewife met with in the 
neighbourhood of that place ; and it is faid that al- 
moft all the gold mines of that country are worked out 
by Amply walking them out with running water, after 
reducing into powdei; the hard ores, which are fome- 
times imbedded in quartzofe and rocky matrices. 

In the duchy of Deux Ponts and in the Lower Au- 

flria 


4 
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{Julck- ft r Ja |] ie quickfilver flow; from a fchiftofe or ftony tells 11s, we obtain a metal which can be formed into 

jGWer. matrice, and is probably, fays Mr Kirwan, mixed with rings and other utenfils. But here the mercury is en- 
fome other metal, as its globules are not perfectly fphe- tirc-iy diflipated by the lepeated fufions, and nothing 
rical. The mines of Friuli are all in fimihr beds or but the original lead is left. Wallerius, after mention, 
ftrata. The metal is likewife found vilibly diffufed ing ftrong foap-leys, or cauftic lixivium, and fome other 
through mafles of clay or very heavy ftone, of a white, liquors proper for fixing quickfilver, tells us, that by 
red, or blue colour; of which laft kind are the mines means of a certain gradatory water, the competition of 
of Sp-.fin, fome of Idria, and of Sicily. Mafcagni which he learned from Creuling de /lureo Vciktv, In: 
found fluid quickfilver, as well as native cinnabar and could make a coagulum of mercury whenever he plat- 
mineral ethiops, near the lake of Travale in the duchy fed, of filch confiftency that great part of it would re¬ 
ef Sienna ; but the quantity was fo fmall as not to be lift cupellation ; but what this gradatory water was, he 
worth the expence of working. On the other hand, has not thought proper to lay before the public, 
the following mines afford profits to the owners after 2. Native precipitate per fe, in which the metal is 
clearing all expences, viz. thofe at Kremnitz in Hun- mineralized by aeiial acid. This was lately found in 
gary; at Horowitz in Bohemia; Zorge in Saxony; Idria, in hard compaft mafles of a brownifli red co- 
Wolfllein, Stahlberg, and Moefchfeld in the Palatinate, lour and granular texture, mixed with fome globules 
Mercury is alfo brought from Japan in the Eaft Indies ; of native mercury. An hundred parts of it afford 91 
but the greateftpart of what is fold in Europe as Japan of running mercury. 

cinnabar is faid to be manufactured in Holland. Various little globules of mercury were contained ia 

Lemery, Pomet, and others, lay down fome external this ore, which are rendered very vifible by being heat- 
marks by which we may diflinguifh thofe places where ed, but are foon reabforbed by cooling. On expofing 
there are mines of quickfilver, viz. thick vapours like it to the fire in an iron fpoon, the red colour foon be¬ 
clouds ariiing in the months of April and May; the came more vivid, but turned yellowifh on cooling, 
plants being much larger and greener than in other Diftilled in a pneumoniae apparatus, a quantity of de¬ 
places : the trees feldom bearing flowers or fruit, and phlogifticated air was produced, though lefs by one 
putting forth their leaves more flowly than in other fourth than what fhould have been produced by an 
places ; but, according to Neumann, thefa marks are far equal quantity of cinnabar. On diflilling an ounce of 
from being certain. They are not met with in all this ore in a glafs retort, a little yellow powder was left, 
places where there is quickfilver, and are obferved in which weighed a fourth part of a grain, and ftained 
places where there is none. Abundance of thefe cloudy the bottom of the retort in a manner fimilar to what is 
exhalations are met with in the Hartz foreft in Ger- done by the calx of filver to white glafs in fimilar cir- 
many, though no mercury has ever been found there; cumftances. On cupelling this powder with 144 grains 
to which we may add, that though vaft quantities of of lead wrapped up in paper, the increafed weight of 
mercurial ores are found at Almaden in Spain, none the lead over that of the teft of comparifon fhowed that 
of the abovemenrioned indications are there to be the calx was reduced into its metallic date of filver and 
met with. mixed with that of lead. 

Native mercury was formerly fought from the mines 3. Mineralifed by the vitriolic and marine acids. This 
of Idria with great avidity by the alchemifts for the kind of ore was firft difeovered in the year 1776, at 
purpofe of making gold; and others have fhowed as Obermofchal in the duchy of Deux Ponts. It has a 
ridiculous an attachment to the Hungarian cinnabar, fpar-like appearance, and is either bright and white, or 
fuppofing it to be impregnated with gold ; nay, we are yellow or black, and mixed with cinnabar in a ftony ma- 
informed by Neumann, that not only the cinnabar, an- trix. The native marine fait of mercury is in the flute 
timony,and copper of Hungary,but eventhe vine treesof of corrofive fublimate. 

that country were thought to be impregnated with the 4. Native cinnabar, in which the metal is mineralifed 
precious metal. Not many years ago a French chemift byfulphur. This is of different fhades from a yellow- 
advertifed that he had obtained a confiderahle quan- ilh to a deep red ; and is found either pure in hard 
tity of gold from the afhes of vine twigs and ftems, as friable mafles, either fhapelefs or cryftallifed in cubes, 
well as of the garden foil where they grew ; but the and foraet.imes tranfparent, or intermixed with clay or 
falfehood of thefe aflertions was demonftrated by the ftone, or interfperfed through the ores of other metals, 
count de Lauragais to the fatisfaflion of the Royal particularly thofe of filver, copper, or martial pyrites. 
Academy of Sciences. Its texture is either radiated, ftriated, fcaly, or granu- 

The reduction of mercury into a folid ftate, fo that lar. An hundred parts of cinnabar contain about 89 
it might be employed like filver, was another favourite of mercury and 20 of fulphur ; but artificial cinnabar 
■alchemical purfuit. But all procefles and operations contains a little more fulphur, and hence its colour is 
of this kind, fays Neumann, if they have mercury darker. Its fpecific gravity is about 7.000 ; it fublimes 
in them, are no other than hard amalgams. When in clofe veflels, and is decompofed and volatilized iu 
melted lead or tin are juft becoming confiftent after open ones. It is found in the duchy of Deux Ponts, in 
fufion, if a flick be thruft into the metal, and the hole the Palatinate, in Hungary, Friuli, and Almaden in 
filled with quickfilver, as foon as the whole is cold, Spain, and in fouth America, efpecially at Guancavelica 
the mercury is found folid. Macquer informs us, that in Peru. It is fometimes compaft, and fometimesfound in 
mercury becomes equally folid by being expofed to the tranfparent, ruby-coloured cryftals, and often in a kind 
fumes of lead. Maurice Hoffman, as quoted by Neu- of feales or flattened laminae. It is called native ver r 
maun, even gives aprocefs for reducing mercury, thus milion, and cinnabar in flowers, when it is in the form 
coagulated, to a ftate of malleability, viz. by repeatedly of a very bright red powder. Tt is alfo found in dif- 
melting and quenching it in lintfeed oil. Thus, he ferent earths, in felenite mixed with iron, with pyrites, 
Vou XV- 5 D anti 
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Quick!':- and with fulphur. Mr Fourcroy enumerates the fol- 
ilWer. lowing varieties : i.Tranfparent cinnabar, red and cry- 
“ v ’ ftallized in very Ihort triangular prifms, terminated by 
triangular pyramids. 2. Tranfparent red cinnabar, in 
oftohedral cryftals, confifting of two triangular pyra¬ 
mids united at their bafes and truncated. 3. Solid com¬ 
pact cinnabar, of a brown or bright red; it is fome- 
times foliated. 4. Red cinnabar diftributed in ftriae, 
on a ftony matrix, or on folid cinnabar. It is fome- 
tiines compofed of needles like cobalt. 5. Cinnabar in 
flowers, or native Vermillion. It is of a bright red co¬ 
lour, and fatin appearance, adhering, to different ma¬ 
trices, in form of a very fine powder. It is fometimes 
cry ftallized in very fmall needles, and then greatly re- 
fembles the foregoing. 

The finer coloured ores of mercury are never work¬ 
ed for extrading the metal, but ufed entirely as pig¬ 
ments ; but they have been very injudicioufly preferred 
for medicinal ufes to the more pure faditious cinna¬ 
bars ; for we feldom meet with any native cinnabar that 
has not fome earthy or ftor.y matter intermixed with it, 
nor with two pieces that perfedly agree. There are 
three varieties principally diftinguifhed in the (hops 
viz. 1. Cinnabar in maffes weighing from one to fix 
ounces or more. 2. In grains, prepared by breaking 
the worfe coloured maffes, and picking out the beft co¬ 
loured bits. 3. Wafhed cinnabar, prepared by wafhing 
over the lighter impurities that are to be found in it. 
JSTo native cinnabar fhould ever be employed in medi¬ 
cine without being previoufly purified by fublimation. 
Neumann informs us that he never met with any native 
cinnabar which did not leave a grey afh or fand, 
amounting, among different parcels, from one ninth to 
one fifth of the mineral employed. The refiduum had 
no gold in it, though the colour of its folution and 
precipitate gave fome expedation of it at firft fight. 

Neumann remarks, that though vitriolic acid forms 
with mercury a lively yellow concrete, viz. turbith mi¬ 
neral, and with the inflammable principle a yellow ful¬ 
phur ; and though fulphur itfelf forms with mercury 
a beautiful red cinnabar ; yet the fame vitriolic acid 
deftroys the red colour entirely, rendering it as white 
as milk. This change is not immediately produced on 
common cinnabar by the vitriolic acid; but, on being 
digefted over a ftrong fand heat in a glafs cup, it foon 
becomes as white as cream ; and the vitriolic acid takes 
the form of a ftrong fulphureous and volatile vapour, 
-very fuffocating and corrofive; emitting very piercing 
• fumes for fome time, which turned the paper that co¬ 
vered itblack, and deftroyed its texture. 

5. Black ore of mercury, in which the metal is mi¬ 
neralized by fulphur and copper. This is of a black- 
ifti grey colour, a glaffy texture, brittle, heavy, and 
decrepitating ftrongly when heated-. It is found at Muf- 
chel Lanfberg. An ore of this kind is alfo found in 
the duchy of Deux Ponts. In the fulphur of Idria a 
black cinnabar is likewife faid to be found, which re¬ 
tains its colourIn fublimation ; but this is not yet fufft- 
ciently confirmed, though it is too bold an affertion 
of Dr J. R. Forfter that no fuch cinnabar has ever 
been found. He- adds, that a certain learned man 
thought he had difcovered fome near the copper ores 
at Lautevberg ; but that it proved to be a red copper 
c.iix,, which is ftiil to be met. within that place.. 


6. Pyritous mercurial ore was brought from Dau- Qiyick- 
phiny by Mr Montigny in 1768. It is grey, whi- 

tifh, and friable. An hundred parts yielded one of 
mercury, one half of filver, the remainder being iron, 
cobalt, fulphur, and arfenic. 

7. An ore of mercury, in which the metal is mine¬ 
ralized with iron by fulphur, is mentioned by Sir Tor- 
bern Bergman in his Scidgrapbia, feft. 177. He fays- 
that it is doubtful whether this does not belong to the 
fpecies of cinnabar, as the iron is perhaps only mechani¬ 
cally diffufed thereon. Mr, Mongez informs us, that 
there are but few inftances of cinnabar in which iron 
is not found in its calcined form, though, in the aft of 
the ore being reduced, it paffes to its metallic ftate, and 
becomes capable of being afted upon by the loadllone. 

Another pyritous ore of cinnabar was found at Me- 
nidot, near St Lo in Lower Normandy. It confided 
of differently fized grains of a red brown colour : they 
had a vitriolic tafte and fulphureous fmell. Pyritous ores 
of this kind are likewife found at Almaden in Spain, 
and at Stahlberg in the Palatinate. The cinnabaric 
pyrites of this la!t place are of a dodecaedral form. 

8. Mr Gellert informs us, that an ore of quickfilver 
is met with in Idria, where the mercury lies in an earth 
or ftone, as if it were in a dead form ; and has the ap¬ 
pearance of a red-brown iron-ftone, but much heavier. 

It contains from three quarters to feven-eigbths of the 
pureft mercury, leaving after diftillation a very black 
ftrong earth, giving alfo fome marks of cinnabar. 

For, as we do not know the ultimate divifibility of 
mercury, we cannot juftly determine the point of its 
fluidity, although its globules may be no more difcer- 
nible. 

The liver-ore, which is moft common in Idria, and' 
has its name from its colour, refembles an indurated' 
iron-clay; but its weight difcovers it to have metallic- 
contents. An hundred weight of it fometimes yields 
80 pounds of quickfilver. 

The brand-erz, or burning ore of the Germans, like— 
wife belongs to this fpecies. It may be lighted at a. 
candle, and yields from 9 to 50 pounds of metal in the 
100. 

9. Dr Gmelin informs us, that cinnabar mixed with: 
arfenic or realgar is faid to be found in Japan; and 
that at Morsfield the cinnabar and white calx of arfe¬ 
nic prefent themfelves in the fame rock. 

10. Befides the ores already mentioned, we fome¬ 
times meet with quickfilver natively amalgamated withi 
gold, filver, and other metals. This is taken notice 
of by Bergman ; and from the authorities of Monet and 
Prof. Gmelin, Mr Kirwan informs us, that in Sweden 
and Germany this metal has been found united to filver 
in an hard brittle amalgam. M. de L’lfle had a fpe- 
cimen of this ore from Germany ; which, as M. Mon¬ 
gez informs us, is imbedded in a quartzofe mafs, and- 
mixed with cinnabar. A fpecimen brought from the 
mine called Carolina■, in a cryftalline form, was depo-- 
fited in the royal cabinet at the king’s garden at Paris. 

M. de LTfle likewife informs us, that a fpecimen of 
native gold was brought from Hungary, which, ac¬ 
cording to Cronftedt, was probably an amalgam of 
mercury and gold.' It is compofed of quadrangular 
prifms, of a grcyiih yellow colour, and brittle texture. 
Neumann likewife. obferves, that fometinp a mineral, 

cpntaining; 
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Quick- containing gold or fiiver, is met with among mercurial 
fiiver. ores, though very rarely. 

'“~ v ‘ Thefe natural amalgams account for the great fpeci¬ 

fic gravity of fome hinds of quickfil.er. This may 
proceed from a natural mixture of gold, though, ac¬ 
cording to Boerhaave, it may alfo arife from its being 
rediftilled a great number of times. By a fimilar mode- 
of reafoniitg we may conclude, that the fmalleft fpe- 
cific gravities of quickfilver proceed from its amalga¬ 
mation with fiiver, lead, and other metals or femime- 
tals, which in fpite of repeated diftillations may ftill 
preferve their union with it; for Dr Boerhaave informs 
us that he could not, by any number of diftillations, 
free mercury petfeflly either front tin or lead. 

M. Magellan, in his notes on Cronftedt’s Mineralogy, 
fays, “That mercuiy is many times found amalgamated 
with lead, is eafily evinced by tlie procefs of M. Grofie, 
mentioned by Macquer in his elements of Chemiftry, 
where the method of extrafling mercury from fome 
folutions of lead is deferibed ; but the fame Macquer, 
in his Chemical Diflionary, pofitively affirms, that, 
though Beecher and Kunckel have both given other 
proceffes for extrafling mercury from lead, and though 
the method pointed out by M, Groffe is eafier than the 
others, neverthelefs it does not fucceed if the lead be 
quite pure without any amalgamation with mercury. 
And Boerhaave has exprefsly made the fame aflertion, 
complaining of thofe authors who affirm the contrary.” 
Dr Black, however, feems to be of a different opinion ; 
and, in his public courfe of lectures, teaches that, “ by 
fome prpceffesof the more difficult kind, mercury may 
be extrafted from lead though he cautions us, at 
the fame time, not to infer from this, or any other che¬ 
mical procefs, the poffibility of the tranfmutation of 
metals. 

Mercury is not in any way altered by the aflion of 
light. Its dilatation by heat is extremely regular, as 
has lately been (hown, in a very great variety of expe¬ 
riments, by Dr Adair Crawford ; for which reafon it is 
riled as the meafure of heat, and thermometers are ufu- 
ally filled with this metal. When oppofed to the heat 
of about 6oo° of Fahrenheit, it boils and is difperfed in 
an invifible fume ; which, however, has been obferved to 
have the elafticity of the fleam of water, and to burft 
an iron box in which it was attempted to confine it. 
If it be made to boil in a clofe veffel fitted with a pro¬ 
per apparatus, it will all come over in its proper form, 
and leave any fixed matter it might contain in the re¬ 
tort. This affords an eafy method of purifying it from 
the bafe metals with which it is frequently adulterated ; 
though even in this way it is neceffary to raife the fire 
cautioufly, or a part of the fixed metal will be carried 
up along with the mercury. And even with all the 
care that can be taken, it has been found impoffible, 
as has been already faid, to free it perfeflly from a mix- 
uure of the bafe metals by any number of diftillations. 

By a very great number of diftillations, however, it 
was Did that fome change might be made upon this 
metal; and that it became not only purer,^ but fpecifi- 
cally heavier, by fuch an operation. Boerhaave, after 
making it undergo this operation 5 11 times, found fome 
difference ; but three years after, in a Memoir inferted. 
in the Philofophical Tranfaftions for 1736, he acknow¬ 
ledged, that, on repeating the operation 877 times, its 


fpecific gravity, as Jthov/n by Dr Gtavefiand'e’s nice hy- 
droftatic balance, appeared to be no more than 13.500 
to diftilled water. 

“ Boerhaave died (fays Mr Magellan in his Notes 
on Cronftedt’s Mineralogy) two years after, on the 23d 
of September 1738 ; and left his papers to his two ne¬ 
phews, Herman, who died the 7th of Oflobcr 1753, 
and Kaw, who died five years after. On their deaths 
the manuferipts fell into the hands of Charles Frederick 
Krufe phyfician to the Emperor of Ruffia. This gen¬ 
tleman publifhed a fliort extraft from Boerhaave’s Dia¬ 
ry in the ninth volume of the Novi Commentctrii of the 
Imperial Academy of Peterfburg, of which the follow¬ 
ing are the refults. 

“ The fpecific gravity of the pureft gold to that of 
diftilled water is . 19,024 

That of mercury diftilled once in a retort 13,570 
Diftilled 1009 times - - 13,590 

Once from its amalgam with gold - 13,550 

750 times with the fame amalgam - 13,520 

877 times from the fame - - 13.500 

Once from its amalgam with fiiver - I 3 > 55 ° 

217 times from the fame amalgam - 13,500 

“ It is evident, therefore, by thefe fafts, that mercury 
does not acquire any additional increafe to its fpecific 
gravity by the mere repetition of Ample diftillations, 
nor by its amalgamations with gold or fiiver, provided 
it be afterwards properly faturated by fire.” 

It is certain, however, that there are very confider- 
able differences in the fpecific gravity of different fpeci- 
mens of quickfilver; and authors have by no means 
agreed in fixing the ftandard.—Bergman ftates it at 
14.110; and Mufchenbroek afferts that fuch was the 
fpecific gravity of Boerhaave’s quickfilver that had been 
diftilled 511 times ; but fome modern authors, among 
whom is M. Fourcroy, ftate the fpecific gravity of this 
metal at no more than 13.000. Modern experiments, 
however, fhow that it is generally about 13.500 or 
13.600. “This (fays Mr Magellan) lam informed 
was the mean fpecific gravity found by the late Lord 
Cavendifti, after the repeated and nice trials he made 
upon 50 different fpecimens of quickfilver, on which he 
employed all his induftry and attention to determine 
this point. 

“ The hydroftatical experiments I lately undertook 
of this kind upon ten different fpecimens of mercury, 
two of which were revived from natural and artificial 
cinnabar by the operator of Mr Kirwan, confirmed me 
in the fame opinion. 

“ The temperature of the atmofphere was nearly the 
mean, viz. at the 50th degree of Fahrenheit’s thermo¬ 
meter ; and the feales employed were fo nice, that they 
turned with the hundredth part of a grain when loaded 
with four pounds weight—The method made ufe of to 
afeertain thefe fpecific gravities is the eafieft of all. A 
phial of white glafs with a ground ftopple was counter¬ 
balanced with lead or other matter in a nice pair of 
feales. The fubftance to be tiied was introduced into 
the phial and weighed together, and the weight we fup- 
pof e — a. The remaining fpace of the phial being 

then filled with diftilled water, we fuppofe the weight 
now to be —b. Laftly, the phial was filled with di¬ 
ftilled water, and the weight fuppofed — c. It is evi- 
5 D 2 dent, 
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Quick- dent, that b — a — d, the quantity of water in the fe- 

filver. cond operation; c — d — e, the water whofe bulk is 

" rl " V " n ' ' ^ 

equal to that of the fubftance; and that _ is the fpecific 

e 

gravity fought for_Particular care was taken that no 

bubble of air remained in the infide. For this purpofe 
a very fmall groove was made with a file on the infide 
of the glafs ftopper ; and this was introduced fidewife 
without admitting any air, leaving the fuperfluous wa¬ 
ter to rufh out. 

“ The greateft fpecific gravity of any of thofe fpe- 
cimens was 13.620, and the leaft 13.450. The heavieft 
was neither of the two that had been diftilled from cin¬ 
nabar, but a common quickfilver bought, at Apotheca¬ 
ries Hall, London; and the lighteft was taken from a 
barometer of the be ft and deareft.kind made by one of 
the moft reputed inftrument-makers in England. 

“ The moft obvious caufe of this difference of fpeci¬ 
fic gravity in quickfilver feems to be its mixture or 
amalgamation with other metals. Certainly, when uni¬ 
ted to gold, its gravity miift of courfe be fpecifically 
augmented.- on the cpntrary, it muft be leffened when 
united with any other metal, platina only excepted; 
and the fame muft. be the cafe whether water or any 
other moifture is mixed with it; for in fuch a cafe the 
metal will be found heavier after evaporation. A fimple 
boiling of the quickfilver over the fire in an open veffel 
will completely free it from this mixture j and no care¬ 
ful maker of experiments fhould negleCfc the preparation 
before he undertakes to employ mercury in anyproeefs, 
or for any purpofe of the philofophic kind. The boil¬ 
ing muft be continued for 20 or 30 minutes in order to 
expel the whole moifture. 

Another caufe by which the fpecific gravity of quick- 
felver becomes fubjeCt to alteration is the difference of 
temperature of the atmofphere at the time of making 
the experiment. Nor is it quickfilver alone, but every 
other fubftance whofe fpecific gravity is affeCted by this 
caufe in a greater or leffer degree ; infomuch that Mr 
Magellan does not hefitate to pronounce the labours of 
all thofe who have undertaken to compote tables of fpe¬ 
cific gravities, without regard to this circumftance, to 
be, it not entirely ufelefs, at leaft incapable of afford¬ 
ing proper fatisfadfion in the nice inquiries that depend 
on this knowledge. 

In Eilenchmid’s table of fpecific gravities it is affert- 
ed, that a cubic inch of mercury in fumnrer weighs fe- 
ven ounces, one gros, 66 grains ; but in winter it weighs. 
20 grains more tire whole weight then being feven 
ounces, two gros, 14 grains (allowing 72 grains to the. 
gros). This, however, leaves the matter alrrtoft in as 
great uncertainty as before; the fummer and winter 
temperature being widely different in different places, 
and very often even, in the fame place. Unlefs there¬ 
fore the temperature of the air is attended to at every 
experiment in taking the fpecific gravity of any fub* 
fiance whatever, there can be no certainty of the refuit. 

Quickfilver always feels cold when touched in the 
common temperature of the atmofphere. Our fen ra¬ 
tions, according to Fourcroy, deceive us in this cafe, 
for a thermometer dipped in quickfilver always fhows 
the common temperature. “ The great continuity of 
ttontadl between the live fkin and numerous metallic 
particles in an equal fpace, and which are proportional 
sof ts great fpecific gravity, uecejfarily produces a ftrong- 


er fenfation of its own temperature, this being always Quick- 
much lefs than that of a living body ; and the multipli- & v cr - 
city of thefe points of contact being all at once applied v 
to this organ of fenfation, muft be more powerfully felt 
than whenever we touch any other matter that is light¬ 
er in itfelf, or of a lefs denfity.” 

Notwifhftanding this apparent coldnefs, however, 
quickfilver, when expofed to the fame degree of heat, 
and in the fame circumftances with vaiious other fub- 
ftances, foon becomes hotter to the touch than any of 
them. “ The fundamental principle of this (fays Mr 
Magellan) confifts in the fmall quantity of fpecific fire, 
or the lefs capacity which mercury is endowed with of 
receiving heat. This is fuch, that, compared with the 
capacity of water for the fame purpofe, it is in the ra¬ 
tio of 0.033 to IOO > as appears by the table of the 
quantities of fpecific fire contained in various bodies.— 

This table, publifhed in Magellan’s Eflay on Elemen¬ 
tary Fire, was grounded upon various important expe¬ 
riments and obfervations made by Mr Kirwan, in con- 
fequence of the new Theory of Fire difcovered by 
Dr Crawford. Hence it follows, that if equal quan¬ 
tities of heat be communicated to equal quantities of 
water and mercury, the latter will have a tempera¬ 
ture 30 times greater than that of the water; that 
is to fay, in the inverfe ratio of their reipective capaci¬ 
ties, or as 1 to 30 (=0.033:1.000), in the fame 
manner as it muft happen, when equal meafures of corn 
or of any fluid are thrown into veflels whofe bottoms, 
are as 30 to 1 j for then their heights muft neceffarily 
be in their inverfe ratio, viz. of x to 30, &c. See 
Chemistrv, n° 1225, &c. 

Quickfilver does not appear to diffolve in water; but 
Fourcroy remarks, that phyficians are in the practice of 
fulpending a bag full of it in vermifuge ptifans during 
their ebullition, and that experience has evinced the 
good effects of it. Lemery a Herts, that in this procefa- 
there is no lofs of weight} but this is denied by others. 
Fourcroy afferts, that this metal, rubbed between the 
fingers, emits a perceptible odour, though Magellan 
fays he tried the experiment many times without fuc- 
cefs. 

Fourcroy likewife afferts, that mercury when pur® 
emits a phoiphoric light by agitation, particularly in 
hot feafons. This phenomenon has certainly been ob» 
ferved in the mercury of the barometer; but its appear¬ 
ance on other occafions refts entirely on the authority 
of Mr Fourcroy. Even in the barometer it does not 
take place, unlefs the Torricellian vacuum be not per¬ 
fectly made in the fpace at the top of the tube. Phials, 
of glafs nearly exhaufted of air, and containing fome 
quickfilver hermetically fealed up, will, on being. Ihaken, 
produce as much light in the dark as is fufficient to fhow 
the hour on the dial-plate of a watoh. But if a per- 
fe«ft vacuum be produced by nicely boiling the quickfil¬ 
ver within the glafs, no appearance of this kind is to be- 
perceived. The phenomenon is certainly of the elec¬ 
trical kindand its not appearing in the perfect vacuum 
is owing to the difficulty there is in fetting in motion 
any large quantity of eleCtric matter by itlelf, which in¬ 
deed can fcarce be done without producing very violent 
effeCts. See Electric iir-Index. 

Mercury unites with all the metals and femimetals, 
excepting iron and regulus of antimony. Thefe com¬ 
pounds are called amalgams.;, and Mr Macby has ob- 

texved,, 
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Q^ 5 ck- ferved, that in forming them a certain degree of cold is 
fi frer. produced. He made the experiment by covering the 
*~ vr " ball of a thermometer with tin-foil, and then dipping it 
into quickfilver; upon which that in the thermometer 
fell fome degrees : which agrees perfectly well with the 
dodtrine of latent heat firft difeovered by Dr Black, as 
it Ihows that in this, as well as other cafes, where a 
body palfes from a folid into a fluid Rate, a degree of 
cold is produced.—The following obfervations on the 
amalgams of mercury with different metals are extract¬ 
ed from the Memoirs of the Academicians of Dijon. 

X. The amalgam of gold and mercury cryftallifes in¬ 
to quadrangular pyramids. Six ounces of mercury are 
retained by one of gold in this cryftallization ; but that 
with ftlver retains a third part more ot quickfilver. 

2. The amalgam with filver is likewife fufceptible of 
cryftallization, and affumes the form of a tree ; every 
ounce of filver retaining eight of mercury. This amal¬ 
gam, by means of the nitrous acid, Well freed from the 
vitriolic by folution of filver in the fame, forms that cu¬ 
rious kind of vegetation mentioned in the article Che¬ 
mistry, n° 754, called Arbor Diana, or Arbor Philo- 

fophuru.m —The following is recommended by Mr Ma¬ 
gellan as the fhorteft procefs : 

“ Dilfolve 228 grains of filver, and half as much 
quickfilver, in pure nitrous acid. Add to the'folution, 
when made, five ounces (of 576 grains each) of di- 
ftilled water. Put this folution into a fpherical veflel 
of white glafs, at the bottom of which mu ft already be 
put 432 grains of an amalgam of filver of the confift- 
ence of butter: let the veflel be kept in a quiet place, 
free from any fhaking or external agitation; and at the 
end of fome few hours the figure of a bufh or tree of 
filver will be formed within the water of the glafs vef- 
fel. The metals contained in the folution and in the 
amalgam attradt each other, and a number of fmall tetra¬ 
hedral cryftals are formed, which lay hold at one ano¬ 
ther’s end, and form the appearance of a vegetation. 

3. Copper is amalgamated with mercury with great 
difficulty, and only by mixiug blue vitriol with mer¬ 
cury and water in an iron retort over tire fire. The acid 
then attacks the veflel, and the copper is precipitated in 
a metallic ftate, which, by ftirring it with an hot iron 
fpatula, unites to the mercury, but does not cryftallize. 

4. Two ounces of melted lead poured on a pound of 
mercury produce a half fluid amalgam, which being de¬ 
canted gives fome cryftals like thofe of lilver. One 
ounce of thele cryftals retains an ounce and an half of 
mercury. 

5. The amalgam of tin cryftallizes into thin finning 
lamellae, with polygonotis cavities between one another. 
Two ounces of tin retain fix of mercury in this cry¬ 
ftallization. 

6. Mercury amalgamates with bifmuth by means of 
heat, and produces cryftals of an oCtohedral form, and 
lamellated triangles and hexagons. They are black on 
the upper furface, and (hining underneath. In this 
eryfialfization the bifmuth retains double its weight of 
mercury. 

7. Zinc, in fufion, poured upon mercury, produces 
a Crackling noife refembling that produced by a hot 
body thrown into boiling water. It cryftallizes very 
well into lamellated hexagonal figures, leaving cavities 
among themfelves. One ounce of zinc retains two and 

half of mercury in this cryftallization 


8. Quickfilver does not amalgamate with arfenic, ex¬ 
cept by heat, and then only in very fmall quantity. This ( 
metal anfwers very important.purpofes both in medi¬ 
cine and the art?. Though it has no perceptible tafte, 
it produces very remarkable effedts on the ftomach and 
inteftines of animals, as well as on the furface of the 
fkin. Infedts and worms are extremely fenfible of this 
effedt, and the metal, almoft in any ftate, is exceeding¬ 
ly pernicious to them. Phyficians, therefore, employ 
it as an excellent vermifuge (fee Medicine, p. 34*.), 
and it is likewife one of the moft powerful remedies in 
the materia medicafor many obftinate diforders befides 
thofe of the venereal kind, in which its efficacy has long 
been celebrated. “ Even the mod virulent produdt of 
mercury (fays Mr Magellan), known by the name of 
fublimate corrofive, which is the molt violent potion, is. 
often taken internally m very minute dofes, under the- 
diredtion of fkilful phyficians, and produces the mod 
happy effedts in a great variety of cafes even of the 
moft defperate kind. This is a fadt which I have ex¬ 
perienced myfelf, in a dreadful fcorbutic complaint 
which I fuffered for above four years, with reftlels and 
violent pains in the eyes and head. None of the molt 
able phyficians in London and Paris I confulted afford¬ 
ed me any effedtual relief, till I had the good fortune 
to confult Mr Sacre furgeon-oculift at Antwerp. His 
prefeription confided of three grains of fublimate dif- 
folved in a pint of common proof fpirit. The dofe 
confided in taking every morning two fpoonfuls of it 
in a pint of new milk. In lefs than two months I be¬ 
gan to feel relief; and in three months time was com¬ 
pletely cured. The firft methodical pradtice of this re¬ 
medy was communicated to the celebrated Van Swieten, 
firft phyfician to the Emperor’s court, by the late Dr 
A. R. Sanches, then chief phyfician to the court off 
Peterfburg, as appears by the laft volume of the Com¬ 
mentaries of the fame Van Swieten, publifhed in 1772. 
This volume was publifhed after the author’s death ; but 
he had enjoyed during his life the glory of being the 
author of this wonderful remedy, which continues t»- 
bear his name among the ignorant cmd inaccurate phyfi¬ 
cians of our times.” 

But whatever ufes this fait may be put to when t;r 
ken in fmall quantities, it is certainly not lefs violent 
than arfenic itfelf, if taken in a large dofe ; and the: 
danger is the greater, on account of the difficult folu¬ 
tion of the fait, which requires for this purpofe 1 <j 
times its weight of water. Alkaline falts, however, 
prove a very effedtual antidote, and will inftantly re¬ 
lieve the fymptoms ; but, on account of the infolubili- 
ty of the poifonous fait, the diforders occafinned by it 
foon return, and require a repetition of the fame reme¬ 
dy. In cafes where alkaline falts are not immediately 1 
at hand, foap diffolved in water will anfwer the fame 
purpofe ; or if this alfo lhould not be inftantly procura¬ 
ble, chalk, lime, fpirit of hartfhorn, or magnefia alba* 
might be uff d with good effedt. 

Quickfilver is employed in Chili and Peru to extradt 
gold and filver, when native, from the earthy matters 
with which they are mixed. The principle on which, 
this method is founded is the ftrong mutual attradtion 
betwixt mercury and the precious metals. By reafon 
of this the fmallefi particles either of gold 1 or filver 
form an amalgam with the mercury, part of which is 
drained off, and the remainder either xeparated by di~ 

tVJblim 


Quick- 

(ihcr. 



QJJ I [ 766 ] 0_U I 


Cif'A- fiiil.iticn in iron retorts, or by a kind of diilillation per 
^fienfum ; putting it in a kind of metallic fievc over a 
! uitch" ve<< f e i °f water, to receive the mercury, which is driven 
down by a fire lighted in a veflel above the amalgam. 

The amalgam with gold ferves alfo to gild copper or 
filver, fo that they appear as if made of folid gold.— 
For this purpofe die pieces are to be well cleaned, and 
then dipped in a weak aquafortis; then in a nitrous fo- 
lution of quickfilver, which covers them with a kind 
of filvering. After this the amalgam of gold is very 
■equally fpread over them ; which being done, the piece is 
expofed to a heat fufficient to volatilize the quickfilver, 
•and the gold is then left ftrongly adhering to the meLal. 
The only ufe to which the amalgam of mercury with 
lead has hitherto been applied, is the luting glais veffels 
in which fpecimens of natural hiftory are to be preierved 
in -fpirit of wine. For this it is more proper than any 
other fubflance, having an excellent effeft in prevent¬ 
ing evaporation. The amalgam of tin is commonly 
employed in making looking-glalTes or mirrors. The 
thin fheet of tin is laid down on a large flat table of 
ftone; a proper quantity of mercury, in which fome 
tin has already been diflolved to prevent it from de- 
ftroying the tin fheet, is rubbed over with a bunch of 
-cloth like a flat bung, and the glafs carefully Aided up¬ 
on it from one end to the other, in fuch a manner that 
the dirty cruft of the quick!.lver is driven off before its 
edge; and the glafs is then loaded with weights all 
■over: by inclining gradually the ftone table, the fuper- 
fluous mercury is difeharged, and in a few hours both 
cohere together. This amalgam is ufed for exciting 
the eledlricity of glafs globes in the common eledrical 
machines, but is laid to be inferior in ftrength to that 
made with zinc. 

Quickfilver heated by itfell', with accefs of air, is by 
degrees converted into a red powder, improperly called 
Mcrcurms precipitatus per fs. It confifts of the calx 
of the metal united with the bafis of dephlogifticated or 
pure air, which may be expelled f rom it again by a ftrong 
heat; and this was the firft method by which Dr Prieft- 
ley obtained this kind of air. 

Mercury is not altered by the contad of a : r: It is 
-only obferved, that it becomes tarnifhed by the particles 
of dull which the air depofits; and from that circum- 
ifance mercury has been called the loadftone of duft.— 
Though all bodies have this property, it feems more re¬ 
markable in mercury than any other, on account of its 
.great fplendour ; but it is not in the lead changed by 
this circumftance, nothing more being neceffary to re- 
lfore it to its original brilliancy than filtration through 
n piece of fhamoy leather. 

The volatility of mercury prevents it from uniting 
with earths in the way of fufion ; though M. Fourcroy 
is of opinion that its red calx, or precipitate per fe , 
might perhaps fix in glafles, and colour them, as is ob- 
ftrved in the calx of arfcnic. 

QUICK-match, among artillery men, a kind of 
.combuftible preparation formed of three cotton ftrands 
drawn into length, and dipped in a boiling compofi- 
tion of white-wine vinegar, faltpetre, and mealed pow¬ 
der. After this immerfion it is taken out hot, and 
laid in a trough where fome mealed powder, moiften- 
ed with fpirits of wine, is thoroughly incorporated in- 
. to the twifts of the cotton, by rolling it about there¬ 
in. Thus prepared, they are taken out feparately, 


and drawn through n-e.tied powder j then hdng upon QuM 

a line-and dried, by which they are tit for immediate II 
fervice. Quictifts. 

QUID pro quo, in law, q. d. “ what for what,” 
denotes the giving one thing of value for another ; or 
the mutual confideration and performance of both par¬ 
ties to a contact. 

Quid pro quo, or Qui pro quo, is alfo ufed in phyfic 
to exprels a miftake in the phyfician’s bill, where quid 
is wrote for quo, i. e. one thing for another; or of the 
apothecary in reading quid for quo, and giving the patient 
the wrong medkine. Hence the term is in the gene¬ 
ral extended to all blunders or miftakes committed in 
medicine, either in die prefeription, the preparation, or 
application of remedies. 

QUIDDITY, quiddi r as, a barbarous term ufed 
in the fchools for cfence. The name is derived hence, 
that it is by the eifence of a thing that it is tale quid , 
fuch a quid, or thing, and not another. Hence what 
is eflential to a thing is faid to be quiddative. 

QUIETISTS, a religious left, famous towards 
the clofe of the laft century. They werefo called from 
a kind of abfolute reft and inaftion, which they fuppo- 
fed the foul to be in when arrived at that ftate of per¬ 
fection which they called the unitive life; in which 
ftate they imagined the foul wholly employed in 
contemplating its God, to whofe influence it was en¬ 
tirely fubmiffive ; fo that he could turn and drive it 
where and how he would. In this ftate, the foul no 
longer needs prayers, hymns, &c, being laid, as it were, 
in the bofom and between the aims of its God, in whom 
it is in a manner fwallowed up. 

Molinos, a Spanifh prieft, is the reputed author of 
Quietifm ; though the Illuminati in Spain had certain¬ 
ly taught fomething like it before. The fentiments of 
Molinos were contained in a book which he publilhed 
at Rome in the year 1681, under the title of the Spi¬ 
ritual Guide; for which he was caft into prifon in 
1685, and where he publicly renounced the errors of 
which he was accufed. This folemn recantation, how¬ 
ever, was followed by a fentence of perpetual imprifon- 
ment, and he died in prifon in the year 1696. Moli¬ 
nos had numerous difciples in Italy; Spain, France, and 
the Netherlands, One of the principal patrons and 
propagators of Quietifm in France was Marie Bouvi- 
ers de la Mothe Guyon, a woman of falhion, remark¬ 
able for goodnefs of heart and regularity of manners; 
but of an unfettled temper, and fubjeft to be drawn 
away by the fedudtion of a warm and unbridled fancy. 

She derived all ideas of religion from the feelings of 
her own heart, and deferibed its nature to others as 
file felt it herfelf. Accordingly, her religious fenti¬ 
ments made a great noife in the year 1687 and they 
were declared unfound, after accurate inveftigation, by 
feveral men of eminent piety and learning, and profef- 
fedly confuted, in the year 1697, by the celebrated 
Boffuet. Hence arofe a controverfy of greater mo¬ 
ment between the prelate laft mentioned and Fenelon 
archbifhop of Cambray, who feemed difpofed to favour 
the fyftem of Guyon, and who in 1697 publilhed a 
book containing feveral of her tenets. Fenelon’s book, 
by means of Bofiuei, was condemned in the year 1699, 
by Innocent XII. and the fentence of condemna¬ 
tion was read by Fenelon himfelf at Cambray, who ex¬ 
horted the people to relpect and obey the papal decree, 

Not- 
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Qu'etifts Notwithftanding this feeming acquiefcence, the arch¬ 
il bifliop persisted to the end of his days in the fentiments, 
which, in obedience to the order of the pope, he re¬ 
tracted and condemned in a public manner. 

A feCt fimilar to this had appeared at Mount Athos 
in Theffaly, near the end of the 14th century, called //<?- 
fychajls, meaning the fame with Quietifts. They were 
a branch of the myftics, or thole more perfect monks, 
who, by long and intense contemplation, endeavoured 
to arrive at a tranquillity of mind free from every de¬ 
gree of tumult and perturbation. In conformity to an 
ancient opinion of their principal doctors (who thought 
there was a celellial light concealed in the deeped re¬ 
tirements of the mind), they ufed to fit every day, du¬ 
ring a certain fpace ot time, in a folitary corner, with 
their eyes eagerly and immovably fixed upon the middle 
regions of the belly or navel; and boaited, that while 
they remained in this podure, they found, in effect, a 
divine light beaming forth from their foul, which dif- 
ful'ed through their hearts inexpreffible fenfations of 
pleafure and delight. To fuch as inquired what kind 
of light this was, they replied, by way of illudration, 
that it was the glory of God, the fame celedial radi¬ 
ance that furrounded Chrid during his transfiguration 
on the Mount. Barlaam, a monk of Calabria, from 
whom the Barlaamites derived their denomination, Sty- 
led the monks who adhered to this inditution Maffali- 
ans and Euchites ; and he gave them alfo the new name 
of Umbiiicani. Gregory Palamas, archbilhop of Thef- 
falonica, defended their caufe againd Barlaam, who 
was condemned in a council held at Condantinople in 
the year 1341.—See Fetulon's Max. des Saints. 

The Mahometans feem to be no drangers to quie- 
tifm. They expound a paffage in the 17th chapter of 
the Koran, viz. “ O thou foul which art at red, ie- 
turn unto thy Lord, &c.” of a foul which, having, by 
purfuing the concatenation of natural caufe.s, railed ic- 
fdf to the knowledge of that being which produced 
them, and exids of neceffity, reds iuliy contented, and 
acquiefces in the knowledge, &c. of him, and in the 
contemplation of his perfection. 

QUILLET (Claude), an eminent Latin poet of 
the 17th century, was born at Chinon, in Touraine, 
and praCtifed phyfic there with reputation : but ha¬ 
ving declared againd the pietended poffeffion of the 
nuns of Loudun, in a manufeript treatife, the original 
of which was depofited in the library of the Sorbonne, he 
was obliged to retire into Italy, where he became fe- 
cretary to the marfhal d’Edrees, the French ambaffador 
at Rome. I111655 Quillet having published in Holland 
a Latin poem, entitled Cailipadia , under the name of 
Galvidius Last us, he there inlerted fome verfes againd 
the cardinal Mazarine and his family ; but that cardi¬ 
nal making him tome gentle reproaches, he retrenched 
what related to the cardinal in another edition, and 
dedicated it to him. Mazarine having, before it was 
printed, given him an abbey. He died in 1661, aged 
59, after having given Menage all his writings, and 
500 crowns to pay the expence of printing them ; 
but the abbe took the money and papers, and pub- 
lifhed none of them. His Cailipadia, or the art of 
getting beautiful children, has been tranfla-ted into En¬ 
glish verfe. 

QUILLS, the large feathers taken out of the end 


of the wing of a goofe, crow, &c. They are denomi- Qg. ; 
nated from the order in which they are fixed in the Ql' 1 
wing ; the fecond and third quills being the heft for ' 
writing, as they have the largest and roundest barrels. 
Crow-quills are chiefly ufed for drawing. In order to 
harden a quill that is fofc, thruft the barrel into i,rt 
aShes, Stirring it till it is foft, and then taking it our, 
preis it almofi flat upon your knee with the back of a 
penknile, and afterwards reduce it to a roundnej's with 
your fingers. If you have a number to harden, fet 
water and alum over the fire, and while it is boiling put 
in a handful of quills, the barrels only, for a minute, 
and then lay them by. 

QUIN (James), a celebrated performer on the En¬ 
glish Stage, was born at London in 1693. He was in¬ 
tended for the bar ; but preferring Shakefpeare to the 
Statutes at large, lie on the death of his father, when 
it was neceffary for him to do femething for himfelf, 
appeared on the Stage at Drury-lane. In 1720, he 
firlt displayed his comic powers in the character of' 
Falltaff, and foon after appeared to as great advantage 
in Sir John Brute; but it was upon Booth’s quitting, 
the Stage that Quin appeared to full advantage, in. 
the part of Cato. He continued a lavourite peri'orm- 
er until the year 1748, when, on lbrne difguft be¬ 
tween him and Mr Rich the manager, he retired to 
Bath, and only came up annually to aCt for the be¬ 
nefit of his friend Ryan; until the lofs of two front 
teeth Spoiled his utterance for the Stage. While Mr 
Quin continued upon the Stage, he constantly kept 
company with the greatest geniufes of the age. fie: 
was well known to Pope and Swift; and the earl of' 
CheSlerfield frequently invited him to his table : but 
there was none for whom he entertained a higher 
elteem than for the ingenious Mr ThomSon, to v, it rn 
he made hi...Self known by an aCt of generosity that 
does the greatcit h n< ax to his character; and for 
an acerum of winch fee our life of Thomson. Mr 
Quin’s judgment in the Fnglifh language recom¬ 
mended him to his royal highnefs Frederick 1 rince of 
Wales, who appointed him to inftruCt his children in 
fpeaking and reading with a graceful propriety ; and 
Quin being informed of the elegant manner in which 
his prefent raajelty delivered his firft giacions fpeec’n 
from the throne, he cried out in a kind of ecftacy,. 

“ Ay—I taught tire boy to fpeak !” Nor did his raa¬ 
jelty forget his old tutor ; for, fo.;n after his ncceffioit. 
to the throne, he gave orders, without any application, 
being made to him, that a genteel penfion lhould be. 
paid to Mr Quin during his life. Mr Quin, indeed,, 
was not in abiolute need of this royal benefaction ; for 
as he was never married, and had none but distant re¬ 
lations, he funk 2Q0p 1 . which was half his fortune, in 
an annuity, for which he obtained 200 L a-year ; and. 
with about 20001. more in the funds, lived in a decent 
manner during the latter part of his life at Bath, from, 
whence he carried on a regular correfpondence with Mr- 
Garrick, and generally paid a vifit to his friends in the 
metropolis once a-year, when he constantly paffed a 
week or two at Mr Garrick’s villa at Hampton,. He 
died of a fever in 1766. 

QUINARIUS, was a fmall Roman coin equal to- 
half the denarius, and confequently worth about 
three pence three farthings fterling.. See Money.. 



CLU I [ 768 ] QJJ I 


It was called r t w\vius, becaufe it contained the value of 
. 5 five affes, in the fame manner as the denarius was na- 
rtiidf ,C ' ^ rom ' ts containing ten. 

QUINAUT (Philip), a celebrated French poet, 
born of a good family at Paris in 1635. Fie cultivated 
poetry from his infancy, and 16 dramatic pieces of his 
were ailed between the year 1653 and 1666. In the 
mean time, Quinaut was not fo much devoted to poetry 
•but that he applied himfelf to the ftudy of the law; 
and made his fortune by marrying the widow of a rich 
merchant to whom he had been ufeful in his profeffion. 
Quinaut afterwards turned his attention to the com- 
pofing of operas, which were fet to mufic by the fa¬ 
mous Lully; and Lully was charmed with a pcetwhofe 
verfes were not too nervous to yield to the capricious 
airs of mufic. lie died in 168?, a r ter having enjoyed 
a handfome penfion from Louis XIV. for many years : 
and we are told he was extremely penitent in his laft ill- 
nefs for all thofe of his compofitions which tended to 
infpire love and pleafure. 

QUINCE, in botany. See Cydonia. 

QUINCUNX, in Roman antiquity, denotes any 
thing that confifts of five twelfths of another ; but par¬ 
ticularly of the as. 

Quincunx Order, in gardening, is a plantation of 
trees, difpofed originally in a fquare confifting of five 
trees, one at each corner, and a fifth in the middle; 
which difpofition, repeated again and again, forms a re¬ 
gular grove, wood, or wildernefs. 

QU 1 NDECAGON, in-geometry, a plain figure with 
15 Tides and 15 angles. 

QUINDECEMVIRI, in Roman antiquity, a col¬ 
lege of 15 magiftrates, whofe bufinefs it was to prefide 
over the facrifices. They were alfo the interpreters of 
the Sybil’s books ; which, however, they never confult- 
cd but by an exprefs order of the fenate. 

QU 1 NQUAGENARIUS, in Roman antquity, 
an officer who had the command of 50 men. 

QUINQUAGESIMA sunday, Shrove Sunday, fo 
called as being about the 50th day before Eafter. 

QUINQUATRIA, or Quinquatrus, was a fe- 
llival kept at Rome in honour of Minerva, which be¬ 
gan on the i8ih of March, or as others will have it on 
the 19th, and lafted five days. On the firft day they 
offered facrifices and oblations without the effufion of 
blood ; the fecond, third, and fourth, were fpent in 
fhows of gladiators; and on the fifcli day they went in 
proceffion through the city. Scholars had a vacation 
during the folemnity, and prefented their mailers at 
this time with a gift or fee, called Minerval. Boys 
and girls ufed now to pray to the goddefs Minerva for 
wifdom and learning, of which Ihe had the patronage. 
Plays were ailed, and deputations held, at this feaft, 
on fubjefts of polite literature. The quinquatria were 
fo called, becaufe they lafted for five days. There 
feems to be a ftrong refemblance betwixt this feftival 
and the panathensea of the Greeks. 

QUINQUENNALIS, in Roman antiquity, a ma- 
giftrate in the colonies and municipal cities of that 
empire, who had much the fame office as the aedile at 
Rome. 

QU 1 NQUEREMIS, in the naval architecture of 
the ancients, a name given to a galley which had five 
* Pee Fo- rows of oars. They divided their veffels in general into 
Jyorota. motiocrota and poly c rot a*. The former had only one tire 
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of rowers : the latter had fever.il tires of them, from two Qninqne* 
or three up to 20, 30, or even 40; forfucha veil'd we v ‘ ! ' 1 
have an account of in the time of Philopater, which re- 
quired no lefs than 4000 men to row it. nus- 

Meibom has taken off from the imaginary improba- >- v - ’ 

bility of there ever having been fifth a veffel, by redu¬ 
cing the enormous height fuppofed neceffary for fuch a 
number of rows of oars and men to work them, by 
finding a better way of placing the men than others 
had thought of. The quinqueremes of the ancients 
had 420 men in each ; 300 of which were rowers, and 
the reft foldiers. The Roman fleet at Medina coniifted 
of 330 of thefe fhips; and the Carthaginian, at Lily- 
boeum, of 350 of the fame fize. Each veffel was 150 
feet long. Thus 130,000 men were contained in the 
one, and 150,000 in the other, with the apparatus and 
proviflons neceffary for fuch expeditions as they were in¬ 
tended for. This gives fo grand an idea of the ancient 
naval armaments, that fome have queftioned the truth 
of the hiftory: but we find it related by Polybius, an 
hiftorian too authentic to be queftioned, and who ex- 
preffes his wonder at it while he relates it. 

QUINQUEVIRI, in Roman antiquity, an order of 
five priefts, peculiarly appointed for the facrifices to the 
dead, or celebrating the rites of Erebus. 

QUIQU 1 NA. See Cinchona. 

QUINSY, or Quinzy. See Medicine, n° 177— 

183. 

QUINTEN, a town of France, in Bretagne, with 
the title of a duchy, and a handfome caftle. It is feated 
in a valley near the river Guy, and near a large foreft 
of the fame name, eight miles fouth of St Brieux, and 
200 weft of Paris. W. Long. 2. 40. N- Lat. 48. 26. 

QUINTESSENCE, in chemiftry, a preparation 
confifting of the effential oil of fome vegetable fubftance, 
mixed and incorporated with fpirit of wine. 

Quintessence, in alchemy, is a myfterious term, 
fignifying the fifth or laft and bigheft effence of power 
in a natural body. 

QUINTILE, in aftronomy, an afpeft of the planets 
when they are 72 degrees diftant from one another, or 
a fifth part of the zodiac. 

QUINTILIANUS (Marcus Fabius), a celebrated 
Latin orator, and the moft judicious critic of bis time, 
was a native of Calagurris, or Calahorra, in Spain; and 
was the difciple of Domitius Afer, who died in the year 
59. Fie taught rhetoric at Rome for 20 years with 
great applaufe: and not only laid down rules for fpeak- 
ing, but exhibited his eloquence at the bar. Some 
authors imagine, but with little foundation, that he ar¬ 
rived to the confullhip; but it is more certain that he 
was preceptor to the grandfons of the emperor Domi- 
tian’s After. There is ftill extant his excellent work, 
intitled, Injtitutiones Oratories, which is a treatife of rhe¬ 
toric in 12 books; where his precepts, judgment, and 
tafte, arejuftly admired. Thefe inftitutions were found 
entire by Poggius, in an old tower of the abbey of St 
Gal, and not in a grocer’s fljop in Germany as fome 
authors have imagined. There is alfo attributed to 
Quintilian a dialogue Ik eavjis corruptee eloquentia ; but 
it is more commonly aferibed to Tacitus. The belt edi¬ 
tions of Quintilian’s works are thofe of Mr Obreiglit, 
publiihed at Stralburg in 2 vols 4m, in 1698, and of 
M. Capperonier, in folio. There is anEnglilh tranfla- 
tion by Mr Guthrie. 

Quilt- 
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Quintilians Quintilian had a fon of the fame name, on whom he 
J) bellows great praifes. This fon ought not to be con- 
jqu kus. f oun( j e£ j w j t }j Quintilian the father, or rather the grand¬ 
father, of him who is the fubjeft of this article, and who 
wrote 145 declamations. Ugolin of Parma publifhed 
the firft 136 in the 15th century; the nine others were 
publifhed in 1563 by Peter Ayrault, and afterwards by 
Peter Pithou in 158c. There have ulfo been 19 other 
declamations printed under the name of Quintilian the 
Orator; but, in the opinion of V. flius, they were 
written neither by that orator nor his grandfather. 

QUINTILIANS, a fed of ancient heretics, thus 
called from their prophetefs Quinlilia. In this fed the 
women were admitted to perform the facerdotal and 
epifcopal fundions. They attributed extraordinary gifts' 
to Eve for having firft eaten of the tree of knowledge ; 
told great things of Mary the filler of Moles, as ha¬ 
ving been a prophetefs, &c. They added, that Philip 
the deacon had four daughters, who were all prophe- 
telfes, and were of their fed. In thefe affemblies it was 
ufual to fee the virgins entering in white robes, perfona- 
ting prophetefles. 

QUINTIN matsys, alfo called the Farrier of Ant¬ 
werp, famous for being transformed, by the force of 
love, from a blackfmith to a painter. He had followed 
the trade of a blackfmith and farrier near twenty years; 
when falling in love with a painter’s daughter who was 
very handfome, and dilliked nothing but his trade, he 
quitted it, and betook himfelf to painting, in which 
he made a very uncommon progrefs. He was a dili¬ 
gent and careful imitator of ordinary life, and fucceed- 
ed better in reprefenting the defeds than the beauties 
of nature. Some hiftorical performances-of this mailer 
deferve commendation, particularly a Defcentfrom the 
Crofs, in the Cathedral at Antwerp : but his beft known 
pidure is that of the two Mifers in the gallery at Wind¬ 
ier. He died in 1529. 

QUINTINIE (John de la), a celebrated French 
gardener, born at Poidiers in 1626. He was brought 
up to the law ; and acquitted himfelf fo well at the bar 
as to acquire the efteem of the chief magtftrate. M. Tam- 
boneau, prefident of the chamber of accounts, engaged 
him to undertake the preceptorfhip of his only fon, 
which Quintinie executed entirely to his fatisfadion; 

- applying his leifure hours to the ftudy of writers on 
agriculture, ancient and modern, to which he had a 
ftrong inclination. He gained new lights by attending 
his pupil to Italy; for all the gardens about Rome be¬ 
ing open to him, he failed not to add pradice to his 
theory. On his return to Paris, M. Tamboneau gave 
up the management of his garden entirely to him ; and 
Quintinie applied fo clofely to it, that he became fa¬ 
mous all over France. Louis XIV. ereded a new of¬ 
fice purpofely for him, that of diredor of the royal fruit 
and kitchen gardens; and thefe gardens, while he lived, 
were the admiration of the curious. He lived to a goqd 
old age, though we learn not the time of: his death ; 
his Diredions for the Management of Fruit and Kitch¬ 
en Gardens-are efteemed all over Europe. 

QUINTUS calaber, a Greek poet, who wrote a 
large Supplement to Homer’s Iliad,qin 14 books, in 
which a relation is given of the Trojan war from the 
death of Hedor to the deftrudion of Troy. It is con- 
jedured, from his ftyle and manner, that he lived in the 
• fifth century. Nothing certain can be colleded either 
Vol. XV. 


concerning his perfon or country. His poem was firft Qhvus 
made known by Cardinal Beffarion, who difeovered it II 
in St Nicolas’s church, near Otranto in Calabria ; from , fj A :0, 
whence the author was named Quintus Calaber. It 
was firft publifhed at Venice by Aldus, but it is not 
faid in what year. 

QUINTUS C urtius. See Curtius. 

QU 1 NZY, Quinsey, or Angina Ptftcris. See Me¬ 
dicine, n° 403. ' 

QUIRE of Paper, the quantity of 24 or 25 
fheets. 

QUIRINALIA, in antiquity, a feaft celebrated 
among the Romans in honour of Romulus. 

QUIRTTES, in Roman antiquity. In confequence 
of the agreement entered into by Romulus and Tatius 
king of the Sabines, Rome was to retain its name, 
taken from Romulus ; and the people were to be called 
Quirites, from Cures, the principal town of the Sabines, 
a name ufed in all public addreftes to the Roman people. 

-Dinn. Hal. fays, that each particular citizen was 

to be called Romctnus, and the coliedive body of them 
Quirltes ; yet it appears by this ancient form of words 
ufed at funerals, Ollus Quiris letho datus ejl, that each 
private citizen was alfo called Quirts. 

The origin of the word, Quirites, which was at firft' 
peculiar to the Sabines, and became, in Romulus’s 
time, the general name of the inhabitants of Rome, 
has been much fought for ; and the moft propable ac¬ 
count antiquity gives us of it, is this : The word 
Quirts, according to Plutarch and feme others, fig- 
nified, in the Sabine language, both “ a dart,” and 
“ a warlike deity armed with a dart.” It is uncertain 
whether the god gave name to the dart, or the dart to 
the god. But be that as it will, this Quiris, or Quiri- 
nus , was either Mars or fome other god of war; and 
the worfhip of Quiris continued in Rome all Romulus’s 
reign: but after his death he was honoured with the 
name Quirinus, and took the place of the god Quiris. 

QUIRK, in a general fenfe, denotes a fubtilty or 
artful diftinflion. 

Quirk, in building, a piece of ground taken out of 
any regular ground-plot, or floor: thus, if the ground- 
plot were oblong or fquare, a piece taken out of a cor¬ 
ner to make a court or yard, &c. is called a quirk. 

QUISQUALIS, in botany: A genus of the mo- 
nogynia order, belonging to the decandria clafs of 
plants; and in the natural method ranking under the 
31ft order, Veprecula. / The calyx is quinquefid and 
filiform ; the petals five ; the fruit is a quinqueangular 
plum. There is only one fpecies, viz. Indica. 

QUITO, a town of South Anfierica, in Peru (fee 
Peru, p. 213.), feated between two chains of high 
mountains called Cordillera de los Andes, on much 
higher ground than the reft of habitable Peru. It is 
300 yards higher than the level of the fea according 
to the exafleft obfervations. The town is 1600 yards 
long and izoo broad, and is the feat of a bifhop. It 
contains about 35,000 inhabitants, one third of whom 
are originally Spaniards. Among the inhabitants are 
fome perfons of high rank and diftinflion, defeended 
either from the original conquerors, or perfons who at 
different times came from Spain inverted with fome lu¬ 
crative port. The number of thefe, however, is but 
fmall. The commonalty, befides Spaniards, confift of 
Meftizos, Indians, and Negroes; but the laft are not 
5 E proportionally 
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Q^iito proportionally numerous. Merchandizes and commo- 
II . dities of all forts are extremely dear, partly on account 
of the difficulty of bringing them. 

There are feveral religious communities at Quito, 
and two colleges or univerfities governed by Jefuits and 
Dominicans. 

The principal courts held at Quito are that of the 
royal audience, which confifts of a prefident, who is 
governor of the province with regard to law affairs; 
four auditors, who are at the fame time civil and cri¬ 
minal judges ; a royal fifcal, who, befides the caufes 
brought before the audience, takes cognizance of every 
thing relating to the revenue ; and an officer ftyled the 
protector of the Indians, who folicits for them, and when 
they are injured pleads in their defence. The next is 
the treafury, the chief officers of which are an account¬ 
ant, a treafurer, and a royal fifcal. The tribunal of 
the Croifade, which has a commiffary, who is generally 
fome dignitary of the church, and a treafurer. There 
is alfo a treafury for the effedts of perfons deceafed : an 
inftitution eftablifhed all over the Indies, for receiving 
the goods of thofe whofe lawful heirs are in Spain, in 
order to fecure them from thofe accidents to which 
they might be liable in private hands. There is like- 
wife a commiffary of the inquifition, with an alguazil- 
major and familiars, appointed by the inquifition at Li¬ 
ma. The corporation confifts of a corregidor, two 
ordinary alcaldes, chofen annually, and regidores. The 
latter fuperintend tire eledlion of the alcaldes, which 
is attended with no i'mall difturbance, the people be¬ 
ing divided into two parties, the Creoles and Euro¬ 
peans. 

QUITTER-bone, in farriery. See there, § xl. 4. 

QUIT-rent (quietus redditus, i. e. “quiet rent,”) 
is a certain fmall rent payable by the tenants of manors, 
in token of fubjedlion, and by which the tenant goes 
quiet and free. In ancient records it is called white rent, 
becaufe paid in filver money, todiftinguifh it from rent- 
corn, &c. 

QUOIN, or Coin, on board a fhip, a wedge fa- 


ftened on the deck clofe to the breach of the carriage Qaoini 
of a gun, to keep it firm up to the fhip’s fide. Cantic II. 
quoins are fhort three-legged quoins put between calks Q. uut ‘ ent - 
to keep them fteady.. 

Quoins, in architeflure, denote the corners of brick 
or ftone walls. The word is particularly ufed for the 
ftones in the corners of brick buildings. When thefe 
ftand out beyond the brick work, their edges being 
chamfred off, they are called rujlic quoins. 

QUOTIDIAN, any thing which happens every 
day. Hence, when the paroxyfms of an ague recur 
every day, it is called a quotidian ague. See Medicine, 
n° 161 —164. 

QUOTIDIANA deceptiva. See Medicine, n? 

150. 

QUOAD hoc, is a term ufed in the pleadings and 
arguments of lawyers ; being as much as to fay, As to 
this thing the law is fo and fo. 

QUORUM, a word frequently mentioned in the fta- 
tutes, and in commiffions both of juftices of the peace 
and others. It is thus called from the words of the 
commiffion, quorum A. B. unum efe volumus. For an 
example, where a commiffion is directed to feven per¬ 
fons, or to any three of them, whereof A. B. and C. D. 
are to be two ; in this cafe, they are faid to be of the 
quorum, hecaufe the reft cannot proceed without them : 
fo a juftice of the peace and quorum is one without 
whom the reft of the juftices in fome cafes cannot pro- 
ceed. 

QUOTIENT, in arithmetic, the number refulting 
from the divifion of a greater -number by a fmaller % 
and which fhows how often the fmaller is contained in 
the greater, or how often the divifor is contained in 
the divided. The word is formed from the Latin 
quoties ; q. d. How often is fuch a number contained in 
fuch another ? 

In divifion, as the divifor is to the dividend, fo is 
unity to the quotient—Thus the quotient of 12 divi¬ 
ded by 3 is 4; which is thus difpofed, 3) 12 (4 quo¬ 
tient. See Arithmetic. 


R. 


R or r, a liquid confonant, being the 17th letter of 
j our alphabet. Its found is formed by a guttural 
extrulion of the breath vibrated through the mouth, 
■with a fort of quivering motion of the tongue drawn 
from the teeth, and canulated with the tip a little ele¬ 
vated towards the palate. In Greek words it is fre¬ 
quently afpi rated with an h after it, as in rhapfody, rhe¬ 
toric, &c. otherwife it is always followed by a vowel at 
the beginning of words and fyllables. 

In the notes of the ancients, R. or RO. figni&es 
Roma; R. C. Romana civitas; R. G. C. rei gerendce 
caufa; R. F. E. D. retie fail urn et diitum ; R. G. F. 
regie jilius ; R. P. res publica, or Romani principes ; and 
R. R. R, F. F. F. Wes Romana. ruet ferro, fame, f am¬ 
nia. 


Ufed as a numeral, R anciently Rood for 80; and 
with a dafh over it, thus H, for 80,000 ; but the Greek 

r, f, with a fmall mark over it, fignified 100 ; with the 
fame mark under it, it denoted 1000 X 100; thus 9 

fignified 100, coo. In the Hebrew numeration de¬ 
noted zoo: and with two horizontal points over it 
10QOX200; thus =: 200,000. 

In the preferiptions of phyficians, R or Hands for 
recipe, i. e. “ take/' 

RAAB, a town of Lower Hungary, capital of Ja- 
verin, with a caftle and a bifliop’s fee. It is a ftrong 
frontier bulwark againft the Turks, and has two bridges, 
one over a double ditch, and another that leads towards 
Alba Regalis. The furrounding country is plain, and 

there 
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Rabic the re ; s nothing that 1'eems to command it but a fmall 

K , II. hill at fome diftance, which is undermined and may be 

blown up. It was taken by Amuraih III. with the 
Id's of 20,oco men ; but was l'urprifed foon alter by 
Count Palfi, who killed all the Turks that were found 
therein. It is feated at the confluence of the rivers 
Rab and Rabnitz, not far from the Danube, 32 miles 
well of Gran, and 55 fouth-eall of Vienna. 11. Long. 
17. 25. N. Lat. 47. 48. 

RABAC, a fmall port on the Arabian coaft of the 

Red Sea, in N. Lat. 22 0 35' 40" by Mr Bruce’s ac¬ 

count. The entry to the harbour is from the E. N. E. 
and is about a quarter of a mile broad. The pert ex¬ 
tends about two miles in length to the eaftward. The 
mountains are about three leagues to the north, and the 
town about four miles north by eafl from the entrance 
to the harbour. The water is good, and all fhips may 
be fupplied here from the wells which are in the neigh¬ 
bourhood of the town. The country is bare and un¬ 
cultivated ; but from the appearance of it, and the 
frelhnefs of the water, Mr Bruce fuppofes that it fome- 
times rains among the mountains here, which is the 
more probable as it is confiderably within the tropic. 

RABAT, a large and handfome fea-port town of 
Africa, in the kingdom of Fez and province of Treme- 
fen. It has fine mofques and handfome palaces, and is 
feated at the mouth of the river Burrigrig, almofl in the 
mid-way between Fez and Tangier. W. Long. 5. 28. 
N. Lat. 34. 40. 

Rabat, together with Sallee, which is oppofite to it, 
was formerly famous for fitting out piratical velfels; 
but the late emperor Sidi Mahomet fubdued them both, 
and annexed them to the empire; fince which time the 
harbour of Rabat has been fo filled with the fand wafh- 
ed in by the fea as to render it unfit to carry on fuch 
piracies in future. 

The town of Rabat, whofe walls inclofe a large fpace 
of ground, is defended on the fea-fide by three forts to¬ 
lerably well finifhed, which were ere&ed fome little time 
ago by an Englifh renegado, and furnifhed with guns 
from Gibraltar. The houfes in general are good, and 
many of the inhabitants are wealthy. The Jews, who 
are very numerous in this place, are generally in better 
circtimftances than thofe of Larache or Tangier, and 
their women are extremely beautiful. 

The cable, which is very extenfive, contains a ftrong 
. building, formerly ufed by the late emperor as his prin¬ 
cipal treafury, and a noble terrace, which commands an 
extenfive profped of the town of Sallee, the ocean, and 
all the neighbouring country. There are alfo the ruins 
of another cable, which is faid to have been built by 
Jacob Almonzor, one of their former emperors, and of 
which at prefent very little remains but its walls, con¬ 
taining within them fome veiy brong magazines for 
powder and naval bores. On the outfide of thefe walls 
is a very high and fquare tower, handfomely built of 
cut bone, and called the tower of Hajfau From the 
workmanfhip of this tower, contrabed with the other 
buildings, a very accurate idea may be formed how 
greatly the Moors have degenerated from their former 
fplendour and tabe for architecture. 

RABBETT1NG, in carpentry, the planning or cut¬ 
ting of channels or grooves in boards, &c. 

In fhip-carpentry, it fignifies the letting in of the 
planks of the fhip into the keel j which, in the rake and 
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run of a fliip, is hollowed away, that the plunks may lGV.ii 
join the clofer. |! 

RABBT, or Rabbins, a title which the Pharifees 
and dodors of the l.uv among the Jews allumed, and 
literally fignifies majlers or excellills. 

Phcie were f-vual gradatkns before they arrived at 
the dignity of a rabbin ; which was not conferred till 
they had acquired the profoundeft knowledge of the 
law and the traditions. It does not, however, appear 
that there was any fixed age or previous examination 
necefiary ; ,but when a man had diftinguilhed himfelf by 
his bcill in the written and oral law, and paffed through 
the fubordinate degrees, he was faluted a rabbin by the 
public voice. 

Among the modern Jews, for near 700 years pab, 
the learned men retain no other title than that of ralbi, 
or rabbins ; they have great refped paid them, have tl.e 
firb places or feats in their fynagogues, determine all 
matters of controverfy, and frequently pronounce upon 
civil affairs; they have even power to excommunicate 
the difobedient. 

RABBINISTS, among the modern Jews, an appel¬ 
lation given to the doctrine of the rabbins concerning 
traditions, in oppofition to the Caraites who rejed all 
traditions. See Caraite. 

RABELAIS (Francis), a French writer famous for 
his facetioufnefs, was born at Chinon in Touraine about 
the year. 1483. He was firb a Francifcan friar; but 
quitting his religious habit budiedphyfic at Montpelier, 
where he took his dodor’s degree. It is faid, that the 
chancellor du Pratt having abolifhed the privileges of 
the faculty of phyfic at Montpelier by a decree of the 
parliament, Rabelais had the addrefs to make him re¬ 
voke what he had done; and that thofe who were made 
dodors of that univerfity wore Rabelais’s robe, which 
is there held in great veneration. Some time after, he 
came to Rome, in quality of phyfician in ordinary to 
Cardinal John du Bellay archbifhop of Paris. Rabelais is 
faid to have ufed the freedom to jeer Pope Paul III. 
to his face. Pie had quitted his religious connedions for 
the fake of leading a life more agreeable to his tabe ; 
but renewed them on a fecond journey to Rome, when 
he obtained, in 1536, a brief to qualify him for hold¬ 
ing ecclefiabical benefices; and, by the intereb of his 
friend Cardinal John du Bellay, he was received as a fe- 
cular canon in the abbey of St Maur near Paris. His 
profound knowledge in phyfic rendered him doubly ufe- 
ful; he being as ready, and at leab as well qualified, to 
preferibe for the body as for the foul: but as he was a 
man of wit and humour, many ridiculous things are laid 
to his charge, of which he was quite innocent. He 
ptibliflied feveral things ; but his chief performance is 
abrange incoherent romance, called the Hijlory of Gar- 
gantua and Paniagrud , being a fatire upon priebs, popes, 
fools, and knaves of all kinds. This work contains a 
wild, irregular profufion ot wit, learning, obfeenity, 
low conceits, and arrant nonfenfe ; hence the Ihrewd- 
nefs of his fatire, in fome places where he is to be un* 
derbood, gains him credit for thofe where no mean¬ 
ing is difcoverable. Some allufions may undoubtedly 
have been fo temporary and local as to be now quite 
loft: but it is too much to conclude thus in favour of 
every unintelligible rhapfody ; for we were not without 
Englilh writers of great talents, whofe fportive genuifes 
have betrayed them into puerilities, no lefs incoherent at 
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Rabbit, the times of writing than thofe of Rabelais appear 
above two centuries after. He died about 1553. 

- RABBIT, in zoology. SeeLtPus. 

The buck rabbits, like our bear cats, will kill the 
young ones if they can get at them ; and the does in the 
warrens prevent this, by covering their ftocks, or nefts, 
with gravel or earth, which they clofe 10 artificially up 
with the hinder part of their bodies, that it is hard to 
find them out. They never fuckle their young ones at 
any other time than early in the morning and late at 
night; and always, for eight or ten days, clofe up the 
hole at the mouth of the neft, in this careful manner 
when they go out. After this they begin to leave a 
fmall opening, which they increafe by degrees; till at 
length, when they are about three weeks old, the mouth 
of the hole is left wholly open that they may go out; 
for they are at that time grown big enough to take care 
of themfelves, and to feed on grafs. 

People who keep rabbits tame for profit, breed them 
in hutches; but thefe muft be kept very neat and clean, 
eli'e they will be always fubjedt to difeafes. Care muft 
be taken alfo to keep the bucks and does apart till the 
latter have juft kindled; then they are to be turned to 
the bucks again, and to remain with them till they fhun 
and run from them. 

The general direction for the choofing of tame rab¬ 
bits is, to pick the largeft and faireft; but the breeder 
lhould remember that the fkins of the filver-haired ones 
fell better than any other. The food of the tame rab¬ 
bits may be colewort and cabbage-leaves, carrots, parf- 
neps, apple-rinds, green corn, and vetches, in the time 
of the year; alfo vine-leaves, grafs, fruits, oats, and 
•oatmeal, milk-thidles, fow-thiftles, and the like : but 
with thefe moift foods they muft always have a pro¬ 
portionable quantity of the dry foods, as hay, bread, 
oats, bran, and the like, otherwife they will grow pot¬ 
bellied, and die. Bran and grains mixed together have 
been alfo found to be very good food. In winter they 
will eat hay, oats, and chaff, and thefe may be given 
them three times a-day; but when they eat green 
things, it muft be obferved that they are not to drink 
at all, for it would throw them into a dropfy. At all 
other times a very little drink ferves their turn, but 
•that muft always be frefh. When any green herbs or 
grafs are cut for their food, care muft be taken that 
there be no hemlock among it; for though they will eat 
■this greedily among other things when offered to them, 
yet it is fudden poifon to them. 

Rabbits are fubjedt to two principal infirmities. 
Firft, the rot, which is caufed by giving them too 
large a quantity of greens, or from giving them frelh 
gathered with the dew or rain hanging in drops upon 
them. It is over-moifture that always caufes this dif- 
eafe. The greens therefore are always to be given dry; 
and a fufficient quantity of hay, or other dry food, in¬ 
termixed with them, to take up the abundant moifture 
of their juices. On this account the very beft food that 
eanbe given them, is the Ihorteft and fweeteft hay that 
can be got, of which one load will ferve 200 couples a 
year ; and out of this ftock of 200, 200 may be eat in 
the family, 200 fold to the markets, and a fufficient 
number kept in cafe of accidents. 

The other general difeafe of thefe creatures is a fort 
of madnefi.: this may be known by their wallowing 
4 and tumbling about with their heels upwards, and hop¬ 


ping in an odd manner into their boxes. This diftem- Rabbit, 
per is fttppofed to be owing to the ranknefs of their 
feeding ; and the general cure is the keeping them low, 
and giving them the prickly herb called tare-thijile to 
eat. 

The general computation of males and females is, 
that one buck-rabbit will ferve for nine does: fome al¬ 
low 10 to one buck; but thofe who go beyond this 
always fuffer for it in their breed. 

The wild rabbits are either to be taken by fmall cur- 
dogs, or by fpaniels bred up to the fport; and the 
places of hunting thofe who ftraggle from their burrows, 
is under clofe hedges or bullies, or among corn-fields 
and ireffi paftures. The owners ufe to couife them 
with fmall grey-hounds ; and though they are feldom 
killed this way, yet they are driven back to their bur¬ 
rows, and are prevented from being a prey to others. 

The common method is by nets called purfs nets, and 
ferrets. The ferret is fent into the hole to fetch them 
out; and the purfe-net being fpread oyer the hole, takes 
them as they come out. The ferrets’ mouths muft be 
muffled, and then the rabbit gets no harm. For the 
more certain taking of them, it may not be improper to 
pitch up a hay-net or two, at a fmall diftance from the 
burrows that are intended to be hunted : thus very few 
of the number that are attempted will efcape. 

Some who have not ferrets fmoke the rabbits out of 
their holes with burning brimftone and orpiment. This 
certainly brings them out into the nets : but then it is 
a very troublefome and offenfive method ; and is very 
detrimental to the place, as no rabbit will for a long 
time afterwards come near the burrows which have 
been fumed with thofe (linking ingredients. 

The tefticle of a rabbit is a very good objedt for ex¬ 
amining the ftrudlure of this part of generation in ani¬ 
mals. The whole Fubftance of the tefticle in this ani¬ 
mal is made up of veffels, which lie round folds in 
the manner of the fmaller inteftines: but then both ends 
of each roll meet at their infertion, which feems to be 
made into the duBus nervofus ; and every one of thefe 
little rolls is curioufty embroidered with other veffels, 
which, from their red colour, appear to be arteries and 
veins.' The feveral little rolls lie in ranges, difpofed 
with an uniformity which is very agreeable to the eye. 

Every one of thefe rolls is not a fingle and entire tube, 
but each confifts of feveral tubes, befide the veins and 
arteries which embroider it. This is beft diftinguiffied 
by the cutting one of the rolls tranfverfely, and then 
examining the cut end with a glafs, which will appear 
to be made up of the cut and open ends of four, five, or 
more parallel tubes, which together form the roll, or 
fingle tube, as it appears to the eye, being all wrapped 
up in one common and very thin membrane. Thefe 
are fo tender that they cannot be explicated and viewed 
diftincf, as De Graaf tells us thofe of the tefticles of a 
rat and of fome other animals may. Thefe, however, 
as well as the others, are only made up of a congeries 
of veffels, and the liquors, which are their contents, 
without any intermediate fubftance, or any thing of that 
parenchyma which many authors have talked of. The 
tefticles of a bull have the greateft arpearance of a flefhy 
texture of thofe of any known animal; yet even thefe 
afford no particle of parenchyma, or flefh, when exami¬ 
ned by glaffes in any fort of preparation, whether boil¬ 
ed, raw, foaked in fpirits, or in whatever ether ftate. 

The 
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Rabirlus The tefticles of various animals are very varioufiy com- 
II. pofed, but all in this general manner of veffels varioufiy 
rolled and folded together : and even the human tefticles 
are of the fame fort; being compofed folely of rolls of 
veffels, without any intermediate fubftance, be it called 
by whatever name, but only cOnfilling of veffels and 
their liquors. 

RABIRIUS (C.) a Roman knight, who lent an im- 
menfe fum of money to Ptolemy Auletes king of Egypt. 
The monarch afterwards not only refufed to repay him, 
but even confined him, and endangered his life. Rabi- 
rius efcaped from Egypt with difficulty ; but at his re¬ 
turn to Rome he was accufed by the fenate of having 
lent money to an African prince for unlawful purpofes. 
He was ably defended by Cicero, and acquitted with 
difficulty.—There was a Latin poet of the fame name 
in the age of Auguftus. He wrote a poem on the 
vi&ory which the emperor had gained over Antony at 
Ariium. Seneca has compared him to Virgil for ele¬ 
gance and majefty ; but Quintilian is not fo favourable 
to his poetry.—And there was an arebited in the reign 
of Dornitian, called Ralirius. He built a celebrated 
palace for the emperor, of which the ruins are ftill feen 
at Rome. • ,, 

RACCOON. See Ursus. 

RACE, in general, figmfies running with others in 
order to obtain a prize, either on foot, or by riding on 
horleback, in chariots, &c. 

The race was one of the exerciles among the an¬ 
cient Grecian games, which was performed in a coarfe 
containing 125 paces; and thofewho contended in thefe 
foot-races were frequently clothed in armour. Chariot 
and horfe races alfo made a part of thefe ancient games. 

Races were known in England in very early times. 
Fitz-Stephen, who wrote in the days of Henry II. 
mentions the great delight that the citizens of London 
took in the diverlion. But by his words, it appears 
not to have been defigned for the purpofes of gaming, 
but merely to have fprung from a generous emulation 
of ffiowing a fuperior Ikill in horfemanffiip. 

Rices appear to have been in vogue in the reign of 
Queen Elizabeth, and to have been carried to fuch ex- 
cefs at to injure the fortunes of the nobility. The fa¬ 
mous George earl of Cumberland is recorded to have 
wafted more of his eftate than any of his anceftors; 
and chiefly by his extreme love to horfe-races, tiltings, 
and other expenfive diverfions. It is probable that the 
parftmonious queen did not approve of it; for races are 
not among the diverfions exhibited at Kennelworth by 
her favourite Leicefter. In die following reign, were 
places allotted for the fport: Croydon in the foutb, and 
Garterly in Yorkffiire, were celebrated courfes. Cam¬ 
den alfo fays, that in 1607 there were races near York, 
and the prize was a little golden bell. See Racing. 

Race, in genealogy, a lineage or extraction conti¬ 
nued from father to fon. See Descent. 

RACINE (John), of the French academy, trea- 
furer of France in the generality of Moulins, and fe- 
cretary to his majefty, was born at Ferre-Milon in 
1639. He had a fine genius for the Belles Leitres, and 
became one of the firft poets of the age. He produced 
his Thebaide when but very young ; and afterwards 
other pieces, which met with great fuccefs, though 
they appeared when Corneille was in his higheft repu- 
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tation. In his career, however, he did not fail to meet P.actre. 
with all that oppofition which envy and cabal are ever 
ready to fet up againft a fuperior genius. It was part¬ 
ly owing to a chagrin from this circumftance that he 
took a relolution to quit the theatre forever ; although 
his genius was ftill in full vigour, being not more than 
38 years of age. But he had alfo imbibed in his in¬ 
fancy a deep fenfe of religion ; and this, though it had 
been fmothered for a while by his connections with the 
theatre, and particularly with the famous aCtrefs Champ- 
mclie, whom he greatly loved, and by whom he had a 
fon, now at length broke out, and bore down all be¬ 
fore it. In the firft place, he refolved not only to write 
no more plays, but to do a rigorous penance for thofe 
he had written ; and he actually formed a defign of be¬ 
coming a Carthufian friar. His religious director, how¬ 
ever, a good deal wifer than he, advifed him to think 
more moderately, and to take meafures more fuitablc 
to his character. He put him upon marrying, and 
fettling in the world : with which propofal this humble 
and tradable penitent complied ; and immediately took 
to wife the daughter of a treafurer of France for 
Amiens, by whom he had feven children. 

He had been admitted a member of the French 
academy in 1673, in the room of La Mothe le Vayer 
deceafed; but fpoiled the fpeech he had made upon 
that occafion by pronouncing it with too much timidity. 

In 1677, he was nominated with Boileau, with whom 
he was ever in* ftridt friendffiip, to write the hiftory of 
Louis XIV.; and the public expeCled great things 
from two writers of their diftinCtion, but were difap- 
pointed. Boileau and Racine, after having for fome 
time laboured at this work, perceived that it was en- 
tiielv oppofite to their genius. 

He fpent the latter years of his life in compofing a 
hiftory of the houfe of Port-Royal, the place of his 
education ; which, however, though finely drawn up, 
as many have afferted, has not been publifhed. Too 
great fenfibility, fay his friends, but more properly an 

impotence of fpirit, ihortened the days of this poet_ 

Though he had converfed much with the court, he had 
not learned the wifdom, which is ufually learned there, 
of difguifing his real fentiments. Having drawn up a 
well-reafoned and well-written memorial upon the mife- 
ries of the people, and the means of relieving them, he 
one day lent it to Madam de Maintenon to read ; when 
the king coming in, and demanding what and whofe it 
was, commended the zeal of Racine, but difapproved 
of his meddling with things that did not concern him : 
and faid with an angry tone, “ Becaufe he knows how 
to make good verfes, does he think he knows every¬ 
thing ? And would he be a minifter of ftate, becaufe 
he is a great poet ?” Thefe words hurt Racine great¬ 
ly : he conceived dreadful ideas of the king’s difplea- 
fure; and his chagrin and fears brought on a fever, of 
which he died the 22d of April 1699. 

The king, who was fenfible of his great merit, and 
always loved him, fent often to him in his illnefs ; and 
finding after his death that he had more glory than 
riches, fettled a handome penfion upon his family.— 

There is nothing in the French language written with 
more wit and elegance than his pieces in profe. Be- 
fides his plays, feveral of his letters have been publifhed; 
he alfo wrote fpiritual fongs, epigrams, &;c. Racine’s 

works 
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works were printed at Amfterdam in I'/iz, in 2 vols. 
i2mo, and the next year a pompous edition was print¬ 
ed in 2 vols. quarto. 

RACING, the riding heats for a plate, or other 
premium. See Plate. The amufement of horff- 
lacing, which is now fo common, was not unknown 
among the great nations of antiquity, nor wholly un- 
praftifed by our anceftors in Britain, as we have al¬ 
ready mentioned in the article Race. In 1599, pri¬ 
vate matches between gentlemen, who were their own 
jockies and riders, were very common ; and, in the reign 
of James I. public races were eltablifhed at various 
places, when the discipline, and mode of preparing the 
horles tor running, &c. were much the fame as they are 
now. The molt celebrated races of that lime were call¬ 
ed bell-courfes, the prize of the conqueror being a bell: 
hence, perhaps, the pbrafe of bearing the bell , when ap¬ 
plied to excellence, is derived. In the latter end of 
Charles I.’s reign, races Were performed in Hyde-Park. 
Newmarket was alfo a place for the fame purpoi'e, 
though it was firft ufed for hunting. Racing was re- 
vived foon after the Reftoration, and much encouraged 
by Charles II. who appointed races for his own amufe- 
inent at Datchet Mead, when he redded at Windfor. 
Newmarket, however, now became the principal place. 
The king attended in peribn, eftablilhed a houfe for 
his own accommodation, and kept and entered horfes in 
Iris own name. Iullead of bells, he gave a filver bowl 
or cup value too. guineas; on which prize the exploits 
and pedigree of the fuccefsful horfe were generally en¬ 
graved. Inftead of the cup or bowl, the royal gift is 
now a hundred guineas. William III. not only added 
to the plates, but even founded an academy for riding ; 
and Queen Anne continued the bounty of her ancef¬ 
tors, adding feveral plates herfelf. George I. towards 
the end of his reign, difeontinued the plates, and gave 
in their room a hundred guineas. An adl was palfed in 
the 13th year of the reign of George II. for fup- 
preffing races by poneys and other fmall and weak 
horfes, &c. by which all matches for any prize under 
the value of 501. are prohibited, under a penalty of 
2001. to be paid by the owner of each horfe running, 
and too 1. by fuch as advertife the plate; and by which 
each horfe entered to run, if five years old, is obliged 
to carry ten Hones ; if fix, eleven ; and if feven, twelve. 
It is alfo ordained, that no perfon fhall run any horfe 
at a courfe, unlefs it be his own s nor enter more than 
one horfe for the fame plate, upon pain of forfeiting 
the horfes ; and alfo every horfe-race muft be begun and 
ended in the fame day. Horfes may run for the value 
of 50 1 . with any weight, and at any place. 13 Geo. II. 
cap. 19. 18 Geo. II. cap. 34. Pennant’s Britifli 
Zoology, vol. i. p. 6, &c. Berenger’s Hifiory and 
Art of Horfemanftiip, vol. i. p. 185, &c. At New¬ 
market there are two courfes, the long and the round : 
the firft is exaftly four miles and about 380 yards, i. e. 
7420 yards. The fecond is 6640 yards. Childers, 
the fvvifteft horfe ever known, has run the firft courfe 
in feven minutes and a half, and the fecond in fix mi¬ 
nutes forty feconds ; which is at the rate of more than 
forty-nine feet in a fecond. But all other horfes take 
up at lead feven minutes and fifty feconds in completing 
the firft and longeft courfe, and feven minutes only in 
the fhorteft, which is at the rate of more than forty- 
l'even feet in a fecond. And it is commonly fuppofed 


that the.e courfers cover, at every bound, a fpace of Racfuth, 
ground in length about twenty-four Englifh feet. Race- Rack 
horfes have been for fome time- an objeft of taxation. 

RACHlilb, the Rickets. See Medicine, n° 347. 

RACK (Edmund), a perfon well known in the li¬ 
terary world by his attachment to, and promotion of, 
agricultural knowledge: he was a native of Norfolk 
(England), a Quaker. His education was common, 
and he was apprenticed originally to a ftiopkeeper : his 
fociety was feleft in this fituation, and by improving 
htmfelf in learning, his converiation was enjoyed by a 
refpecftable acquaintance. He wrote many eflays, poems, 
and letters, apd fome few controverfial tratfts. At 
length he fettled, about his 40th year, at Bath in 177^, 
and was foon introduced to the molt eminent literati of 
that place, among whom Dr Wilfon and Mrs Macaulay 
highly elteemed him for his integrity and abilities. In 
1777 he publilhcd Mentor's Letters, a moral work, 
which has run through many editions. But .this year 
he gained great celebrity by his plan of an agricultural 
fociety, which was loon adopted by four counties. He 
ftill further advanced his fame by his papers in the Far¬ 
mer’s Magazine, and his communications in the Bath 
Society’s papers ; a workj-emarkable for its ingenuity 
and fpirit. His laft engagement was in the Hiftory of 
Somerfetfhire, where the topographical parochial fur- 
yeys were his. This work, in 3 vols 4to, was cubliftied 
in 1791, by his colleague the Reverend Mr Collinfon. 

-—Mr Rack died of an afthma in February 1787, 
aged 52. 

Rack, an engine of torture, fumiftied with pulleys, 
enrds, &c. for extorting confeffion from criminals.— 

The trial by rack is utterly unknown to the law of 
England; though once, when the dukes of Exeter 
and Suffolk, and other minifters of Henry VI. had laid 
a defign to introduce the civil law into Britain as the 
rule of government; for a beginning thereof they 
erefted a rack for torture, which was called in derifion 
the duke of Exeter’s daughter, and ftill remains in the 
Tower of London^ where it was occafionally ufed as 
an engine of ftate, not of law, more than once in the 
reign of Queen Elizabeth. But when, upon the affaf- 
fination oi Villiers duke of Buckingham, by Felton, it 
was propofed in the privy council to put the affaffin to 
the rack, in order to difeover his accomplices; the 
judges, being confulted, declared unanimoufly, to their 
own honour and the honour of the Englifh law, that 
no fuch proceeding was allowable by the laws of Eng¬ 
land. It feems aftoniftiing that this ufage of admini- 
fteriug the torture fhould be faid to arife from a tender- 
nefs to the lives of men; and yet this is the reafon 
given for its introdudfion in the civil law, and its fub- 
fequent adoption by the French and other foreign na¬ 
tions, viz. becaufe the laws cannot endure that any man 
Ihould die upon the evidence of a falfe, or even a fingle 
witnefs, and therefore contrived this method that inno¬ 
cence Ihould manifeft itfelf by a ftout denial, or guilt 
by a plain confeffion : thus rating a man’s virtue by the 
hardinefs of his conftitution, and his guilt by the fend- 
bility of hisDerves. The Marquis Beccaria, in an ex- 
quifite piece of raillery, has propofed this problem, with 
a gravity and precifion that are truly mathematical; 

“ The force of the muffles and the fenfibility of the 
nerves of an innocent perfon being given ; it is requi¬ 
red to find the degree of pain neceffary to make him 

confefs 
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confers himfelf guilty of a given crime.” See Act of 
Faith , Inquisition, and ”1 orture. 

Rack, a fpiriruous liquor made by the Tartars of 
Tongufla. This kind of rack is made cf male’s milk, 
which is left to be four, and afterwards diftilled twice 
or thrice between two earthen pots clofely flopped ; 
whence the liquor runs through a fmall wooden pipe. 
This liquor is more intoxicating than brandy diftilled 
from wine. 


Rack, or Arack. See Arack. 

To Rack Wines, &c. To draw them off from their 
lees, after having flood long enough to ebb and fettle. 
Hence rack-vintage is frequently tiled for the fecond 
voyage the wine-merchants ufe to make into France 
for racked wines. 

- RACKOON, in zoology, a fpecies of Ursus. 

RACONI, a populous town of Italy, in Piedmont, 
feated in a pleafant plain, on the road from Savillan to 
Turin, on the rivers Grana and MAcra. It belongs to 
the prince of Carignan, who has a handfome caftle here. 
It is fix miles from Savillan, and fix from Carignan. 
E. Long. 7. 46. N. Lat. 44. 39. 

RADCLIFFE (Dr John), an Englifh phyfician of 
great eminence in his time, born at Wakefield in 
Yorklhire in 1650. He was educated at Oxford, and 
enrolled himfelf upon the phyfical line ; but it was re¬ 
markable that he recommended himfelf more by his 
ready wit and vivacity, than by any extraordinary ac- 
quifitions in learning. He began to practice at Oxford 
in 1675 » but never paid any regard to eftablilhed rules, 
which he cenfured whenever he thought fit, with great 
freedom and acrimony; and as this drew all the old 
practitioners upon him, he lived in a continual ftate of 
boftility with them. Neverthelefs, his reputation in- 
creafed with his experience ; fo that, before he had been 
two years in bufinefs, his prariice was very extenfive 
among perfons of high rank, an 1684 he removed to 
London, and fettled in Bow-ftreet, Covent Garden, 
where in lefs than.a year he got into prime bufinefs.— 
In 1687 the princefs Anne of Denmark made him 
her phyfician : yet when her huiband and (he joined the 
prince of Orange, Radcliffe, either not choofing to de¬ 
clare himfelf, or unwilling to favour the meafures then 
in agitation, excufed himfelf from attending them, on 
the plea of the multitude of his patients. Neverthelefs, 
he was often fent for to King William and other great 
perfonages, though he did not incline to be a courtier. 
He incurred fome cenfure for his treatment of Mary, 
who died of the fmall-pox ; and foon after L It his place 
about the princefs Anne, by his attachment to his bottle. 
He alfo totally loft the favour of K. William ‘'y his un- 
courtly freedom ; for, in 1689, when the king fhowed 
him his fwollen ancles, while the reft of his body was 
emaciated, and alked him what he thought of them l 
“ Why truly I would not have your majefly’s two legs 
for your three kingdoms,” replied Radcliffe. He con¬ 
tinued increafing in bufinefs and infolence as long as he 
lived, continually at war with his brethren the■ phyfi- 
cians; who confidered him in no o her light than that 
of an aClive ingenious empiric, whom conftant practice 
had at length brought to fome degree oi fkili in his 
profeflion. He died in 1714; and if he never attempt¬ 
ed to write any thing himfelf, has perpetuated Iris me¬ 
mory by founding a fine library at Oxford, to preferve 
the writings of other men. 


RADIALIS, the name of two muffles in the arm. 
See Anatomy, Table of the Mufcles. 

RADIANT, in optics, is any point of a vifible ob¬ 
ject from whence rays proceed. 

RADIATED flowers, in botany, are fuch as 
have feveral femiflofcules fet round a dills, in form of 
a radiant liar ; thofe which have no fuch rays are called 
dtfcous f(savers. 

RADIATION, the aft of a body emitting or dif- 
iufing rays of light all round as from a centre. 

RADICAL, in general, fomething that ferves as a 
bafis or foundation. Hence phyficians talk much of 
a radical moifture. In grammar, we give the appella¬ 
tion radical to primitives, in contradiftinCtion to com¬ 
pounds and derivatives. Algebraifts alfo fpeak of the 
radical fign of quantities, which is the character expref- 
fing their roots. 

RADICLE, that part of the feeds of all plants 
which upon vegetating becomes their root, and is dil- 
coverable by the microfcope. See Plant. 

RADISH, in botany, See Raphanus. 

RADIUS, in geometry, the femidiameter of a circle, 
or a right line drawn from the centre to the circumfe¬ 
rence. 

In trigonometry, the radius is termed the whole fine, 
or fine of 90°. See Sine. 

Radius, in anatomy, the exterior bone of the arm, 
descending along with the ulna from the elbow to the 
wrift. 

RADNOR, the county-town of Radnorlhire, in 
South Wales. It is a poor little place, diftant from 
London about 150 miles. It is fituated near the fpring- 
head of the river Somergil, in a fruitful valley at the 
bottom of a hill, where there are fheep grazing in abun¬ 
dance. It is a very ancient borough-town, whofe ju- 
rifdiCtion extends near 12 miles round about: the go¬ 
vernment of it is veiled in a bailiff and 25 burgeffes. 
Though it is the county-town, the affizes are held at 
Prefteign : k has one privilege, however, that is very ex¬ 
traordinary, befides that of fending one member to par¬ 
liament i and that is, it keeps a court of pleas for all 
aClions, without being limited to any particular fum. 
It was formerly fenced with a wall and a ftrong caftle ; 
but both were in a great meafure demolifhed by Owen 
Glendower, when he affumed the title of Prince of 
Wales, upon the depofition of King Richard II. W. 
Long. 2. 43. N. Lat. 52. 1.0. 

RADNORSHIRE, a county of South Wales, is 
hounded on the north by Montgomeryfhire; on the 
eaft by Shropfhire and Herefordlhire ; on the fouth and 
fouth-well by Brecknockftiire; and on the well by Car- 
diganlhire ; extending 30 miles in length and 25 in 
breadth. This county is divided into fix hundreds, in 
which are contained three market-towns, 52 parifhes, 
about 3160 houfes, and 18,960 inhabitants. It is feat¬ 
ed in the diocefe of Hereford, and fends two members 
to parliament, one for the county and one for the town 
of Radnor. The air of this county is in winter cold 
and piercing. The foil in general is but indifferent ; 
yet fome places produce corn, particularly the eaftern 
and fouthern parts ; but in the northern and we Hem, 
whicli are mountainous, the land is chiefly flocked with 
horned cattle, fheep, and goats. 

RADIX. See Root. 

RAFT, a fort of float, formed by an affemblage cf 

various 


Radialis 

u 

Raft. 
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Rafters various planks or pieces of timber, fattened together 
11 fide by fide, fo as to be conveyed more commodioufly 
to any ttiort diftance in a harbour or road than if they 
were feparate. The timber and plank with which 
merchant-lhips are laden, in the different parts of the 
Baltic Sea, are attached together in this manner, in or¬ 
der to float them off to the lhipping. 

RAFTERS, in building, are pieces of timber which, 
ftanding by pairs on the reafon or railing piece, meet 
in .an angle at the top, and form the roof of a building. 
See Architecture. 

Rowley RAGG, a genus of ftones, belonging to 
the filiceous clafs. It is of a dufky or dark grey co¬ 
lour, with many fmall {Lining cryftals, having a granu¬ 
lar texture, and acquiring anochry cruft by expofure to 
the air. The fpecific gravity is 2748. It becomes 
magnetic by being heated in an open fire. In a ftrong 
fire it melts without addition, but with more difficulty 
than bafaltes. It was analyfed by Dr Withering, who 
found that too parts of it contain 47.5 of filiceous 
earth, 32.5 of argil, and 20 of iron. 

RAGMAN’S roll, Redtius Ragimund’s roll, fo 
called from one Ragimund a legate in Scotland, who 
calling before him all the beneficed clergymen in that 
kingdom, caufed them on oath to give in the the true va¬ 
lue of their benefices; according to which they were 
afterwards taxed by the court of Rome; and this roll, 
among other records, being taken from the Scots by 
Edward I. was re-delivered to them in the beginning of 
the reign of Edward III. 

RAGOUT, or Ragoo, a fauce, or feafoning, in¬ 
tended to roufe the appetite when loft or languifhing. 

This term is alfo ufed for any high-feafoned difh pre¬ 
pared of flefh, fifh, greens, or the like : by ftewing them 
with bacon, fait, pepper, cloves, and the like ingredients. 
We have ragouts of celery, of endive, afparagus, cock’s 
combs, giblets, craw-fifh, &c. 

The ancients had a ragout called gar'um, made of 
the putrified guts of a certain fifh kept till'it diffolved 
into a mere fanies, which was thought fuch a dainty, 
that, according to Pliny, its price equalled that of the 
riche ft perfumes. 

. RAGSTONE, a genus of ftones belonging to the 
clafs of filiceous earths. It is of a grey colour; the 
texture obfeurely laminar, or rather fibrous; but the 
laminte or fibres confift of a congeries of grains of a 
quartzy appearance, coarfe and rough. The fpecific 
gravity is 2729 ; it effervefees with acids, and ftrikes 
fire with fteel. Mr Kirwan found it to contain a portion 
ot mild calareous earth, and a fmall proportion of iron. 
It is ufed as a whetftone for coarfe cutting tools. It is 
found about Newcaftle, and many other parts of Eng¬ 
land, where there are large rocks of it in the hills. 

RAGULED ; or Ragged, in heraldry, jagged or 
knotted. This term is applied to a crofs formed of the 
trunks of two trees without their branches, of which 
they fhow only the flumps. Raguled differs from indent¬ 
ed, in that the latter is regular, the former not. 

RAGUSA, an ancient town of Sicily, in the Val- 
di-Noto, near the river Maulo, 12 miles north of Mo- 
dica. E. Long. 14.59. N. Lat. 37. o. 

Ragusa, a city of Dalmatia, and capital of Ragu- 
fen. It is about two miles in circumference, is pretty 
well built, and ftrong by fituation, having an inaccef- 
fible mountain on the land-fide, and on the fide of the 


fea a ftrong fort. It has an archbifhop’s fee and a re- Kagufeli', 
public, and has a doge like that of Venice, but he con- Ra i a - , 
tinues a month only in his office. It carries on a con- 
fiderable trade with the Turks, and is 6c miles north- 
weft of Scutari, and 110 north of Brindifi. E. Long 
18. 10. N. Lat. 42.50.' 

RAGUSEN, a territory of Europe in Dalmatia, 
lying along the coaft of the gulph of Venice, about 55 
miles in length, and 20 in breadth. It is a republic 
under the protection of the Turks and Venetians. Ra- 
gufa is the capital town. 

RAJA, the title of the Indian black princes, the re¬ 
mains of thofe who ruled there before the Moguls. 

Some of the rajas are faid to preferve their independen¬ 
cy, efpecially in the mountainous parts; but mod of 
them pay an annual tribute to the Mogul. The Indi¬ 
ans call them rat; the Perfians, raian, in the plural; 
and our travellers rajas, or ragias. 

Raja, the Ray-Fifh, in ichthyology ; a genus be¬ 
longing to the order of Chondropterygia. There are 
five fpiracula below towards the peak ; the body com- 
preffed; and the mouth is fttuated under the head. The 
nioft remarkable fpecies are, 

1. The batis, or fkate : this fpecies is the thinneft. 
in proportion to its bulk of any of the genus, and alfo 
the largeft, fome weighing near 200 pounds. The 
nofe, though not long, is lharp pointed; above the eyes 
is a fet of fhort fpines: the upper part is of a pale 
brown, femetimes ftreaked with black : the lower part 
is white, marked with great numbers of minute black 
fpots. The jaws are covered with fmall granula¬ 
ted but Iharp-pomted teeth. The tail is of a mode¬ 
rate length : near the end are two fins: along the top 
of it is one row of fpines, and on the edges are irregu¬ 
larly difperfed a few others, which makes us imagine 1 
with Mr Ray, that in this refpect thefe fifh vary, fome 
having one, others more orders of fpines on the tail. 

It is remarked, that in the males of this fpecies the 
fins are full of fpines. Skates generate in March and 
April; at which time they fwim near the furfate 
of the water, feveral of the males purfuing one female. 

They adhere fo faft together in coition, that the fiftier- 
men frequently draw up both together, though only 
one has taken the bait. The females begin to caft their 
purfes, as the fifhermen call them (the bags in which 
the young are included) in May, and continue doing it 
till September. In October they are exceedingly poor 
and thin ; but in November they begin to improve, and 
grow gradually better till May, when they are in the 
higheft perfection. The males go fooner out of feafon- 
than the females. 

2. The oxyrinchus, or fharp-nofed ray, In length near 
feven feet, and breadth five feet two inches ; when juft 
brought on Ihore it makes a remarkable fnorting noife. 

The nofe is very long, narrow 1 ’, and fharp-pointed, not 
unlike the end of a fpontoon. The body is fmooth, 
and very thin in proportion to the fize ; the upper part 
afh-coloured, fpotted with numerous white fpots, and 
a few black ones. The tail is thick; towards the! 
end are two fmall fins; on each fide is a row of fmall 
fpines, with another row in the middle, which runs 
fome way up the back. The lower part of the fijffi 
is quite white. The mouth isjvery large, and furnifhed 
with numbers of fmall fharp teeth bending inw-ards. 

This fifti has been fuppofed to be the for of the an¬ 
cients ; 
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dents ; which was certainly fome enormous fpecies of monly lies in water of about 40 fathoms depth ; and in 


ray, though we cannot pretend to determine the par¬ 
ticular kind. Oppian ftyles it, the Iroailrjl amon? fijhes ; 
he adds an account of its fondnefs pi human fleili, and 
the method it takes of deflroying men, by over-laying 
and keeping them down by its vaft weight till they are 
drowned. Phile fDe propriet. cinim . p. 8 5.) gives 
much the fame relation. We are inclined to give them 
credit, fince a modem writer, of undoubted autho¬ 
rity*, gives the very fame account of a filh found in 
the South Seas, the terror of thofe employed in the 
pearl-filhery. It is a fpecies of ray, called there man¬ 
ta, or the quill , from its furrounding and wrapping 
up the unhappy divers till they are fuffocated ; there¬ 
fore the negroes never go down without a lharp knife 
to defend themfelves againft the alfaults of this terrible 
enemy. 

3. The afpera, or rough ray, is found in Loch- 
Broom in Scotland. The length from the nofe to the 
tip of the tail is two feet nine. The tail is almoft of 
the fame length with the body. The nofe is very fhort. 
Before each eye is a large hooked fpine; and behind 
each another, befet with lelfer. The upper part of the 
body is of a cinereous brown mixed with white, and 
fpotted with black ; and entirely covered with fmall 
fpines. On the tail are three rows of great fpines: all 
the reft of the tail is irregularly befet with lefier. The 
fins and under fide of the body are equally rough with 
the upper. The teeth are fiat and rhomboidal. 

4. The fullonica, or fuller, derives its Latin name 
from the inftrument fullers make ufe of in fmoothing 
cloth, the back being rough and fpiney. The nofe is 
fhort and fharp. At the corner of each eye are a few 
fpines. The membrane of niriitation is fringed. Teeth 
fmall and fharp. On the upper part of the perioral fins 
are three rows of fpines pointing towards the back, 
crooked like thofe on a fuller’s inftrument. On the tail 
are three rows of flrong fpines : the middle row reaches 
up part of the back. The tail is flender, and rather 
longer than the body. The colour of the upper part 
of the body is cinereous, marked ufually with numerous 
black fpots: the lower part is white. This, as well as 
xnoft other fpecies of rays, vary a little in colour, ac¬ 
cording to age. This grows to a fize equal to the fkate. 
It is common at Scarborough, where it is called the 
white hans, or gullet. 

5. The fliagreen ray increafes to the fize of the fkate ; 
is ford of lauuces or fand-eels, which it takes generally 
as a bait. The form is narrower than that of the com¬ 
mon kinds; the nofe long and very fharp ; pupil of the 
eye fapphirine; on the nofe are two fhort rows of fpines; 
on the corner of the eyes another of a femicircular form ; 
on the tail are two rows, continued a little up the back, 
fmall, flender, and very fharp : along the Tides of the 
tail is a row of minute fpines, intermixed with innume¬ 
rable little fpicul*. The upper part of the body is of 
a cinereous brown, covered clofely with fhagreen-like 
tubercles, refembling the fkin of the dog-fifh: the under 
fide of the body is white ; from the nofe to the begin¬ 
ning of the perioral fins is a tuberculated fpace. The 
teeth flender, and fharp as needles. 

6. The torpedo, cramp-fifh, or eleriric ray, is fre¬ 
quently taken in Torbay : has been once caught off 
Pembroke, and fometimes near Waterford in Ireland. 
It is generally taken, like other flat fifh, with the trawl; 
but there is an inftance of its taking the bait. It com- 
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company with the congenerous rays. The torpedo 
brings forth its young at the autumnal equinox, as af¬ 
firmed by Ariftotle. A gentleman of La Rochelle, on 
difteriing certain females of this fpecies, the 10th of 
September, found in the matrices feveral of the fcetufeS 
quite formed, and nine eggs in no ftateof forwardnefs : 
fuperfcetation feems therefore to be a property of this fifh. 
The food of the torpedo is fifh; a furmullet and a plaife 
have been found in the ftomach of two of them. The fur- 
mullet is a fifh of that fwiftnefs, that it was impoflible 
for the torpedo to take it by purfuit. It is probable, 
therefore, that by their eleriric ftroke they flupify their 
prey ; yet the crab and fea-leech will venture to annoy 
them. They will live 24 hours out of the fea ; and but 
very little longer if placed in frefh water. They inha¬ 
bit Tandy places ; and will bury themfelves fuperficially 
in it, by flinging the fand over, by a quick flapping of 
all the extremities. It is in this fituation that the tor¬ 
pedo gives his molt forcible fhock, which throws down 
the aftonifhed paffenger who inadvertently treads upon' 
him. In thefe feas it grows to a great fize, and above 
80 pounds weight. The tail is thick and round; the 
caudal fin broad and abrupt. The head and body, 
which are indiftinri, are nearly round ; attenuating to 
extreme thinnefs on the edges; below the body, the 
ventral fins form on each fide a quarter of a circle. The 
two dorfal fins are placed on a trunk of the tail. The 
eyes are fmall, placed near each other : behind each is a 
round fpiracle, with fix fmall cutaneous rags on their in¬ 
ner circumference. Mouth fmall ; teeth minute, fpicu- 
lar. Five openings to the gills, as in others of this ge¬ 
nus. The fkin everywhere fmooth ; cinereous brown 
above, white beneath. See further the article Elec¬ 
tricity, n° 258—261. 

7. The clavata, or thornback, is eafily difhinguifhed 
from the others by the rows of flrong fharp fpines dif- 
pofed along the back and tail. In a large one feen by 
Mr Pennant, were three rows on the back, and five on 
the tail, all inclining towards its end. On the nofe, 
and on the inner fide of the forehead, near the eyes,, 
were a few fpines, and others were feattered without 
any order on the upper part of the perioral fins. The 
mouth was fmall, and filled with granulated teeth : The 
upper part of the body was of a pale afh colour, mark¬ 
ed with fhort ftreaks of black, and the fkin rough, with 
fmall tubercles like fhagreen. The belly white, crofted 
with a flrong femilunar cartilage beneath the fkin : in 
general, the lower part was fmooth, having only a few 
fpines on each fide. The young fifh have very few fpines 
on them ; and their backs are often fpotted with white, 
and each fpot is encircled with black. This fpecies 
frequents the fandy lhores; are very voracious, and feed 
on all forts of flat fifh; are particularly fond of’herring* 
and fand-eels; and fometimes eat cruftaceous animals, 
fuch as crabs. Thefe fometimes weigh 14 or 15 pounds, 
but with feldom exceed that weight. They begin 
to generate in June, and bring forth their young in Ju¬ 
ly and Auguft, which (as well as thofe of die fkate) be¬ 
fore they are old enough to breed, are called maids. The 
thornback begins to be in feafon in November, and con¬ 
tinues To later than the fkate, but the young of both are 
good at all times of the year. 

8. The paftinaca, or fling ray, does not grow to the 
bulk of the others: The body is quite fmooth, of fhapc 
almoft round, and is of a much greater thicknefs and 
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Raji more elevated form in the middle than any other ways, 
Jl but grows thin towards the edges. The nofe is very 
Rail lery. ^ ar p pointed, but fhort; the mouth fmall, and filled 
with granulated teeth. The irides are of a gold colour : 
behind each eye the orifice is very large. The tail is 
very thick at the beginning : the fpine is placed about 
a third the length of the former from the body ; is about 
five inches long, flat on the top and bottom, very bard, 
Jhaip pointed, and the two fides thin, and clofely 
and fharply bearded the whole way. The tail extends 
four inches beyond the end of this fpine, and grows very 
(lender at the extremity. Thefe fifh are obferved to filed 
their fpines, and renew them annually ; fometimes the 
new fpine appears before the old one drops off; and the 
Cornilh call this fpecies cardinal trilojl, or three-tailed, 
when fo circumftanced. The colour of the upper part 
of the body is a dirty yellow, the middle part of an ob- 
feure blue : the lower fide white, the tail and fpine duf- 
ky. The weapon with which nature has armed this 
fifh, hath fupplied the ancients with many tremendous 
fables relating to it. Pliny, iElian, and Oppian, 
have given it a venom that affefts even the inanimate 
creation : trees that arc ftruck by it indantly lofe their 
verdure and perifh, and rocks themfelves are incapable 
of refilling the potent poifon. The enchantrefs Circe 
armed her fon with a fpear headed with the fpine of the 
trygon, as the moll irrefiflible weapon fhe could furnilh 
him with ; and with which he afterwards committed 
parricide, unintentionally, on his father Ulylfes. That 
fpears and darts might, in very early times, have been 
headed with this bone inftead of iron, we have no kind 
of doubt; that of another fpecies of this fifh being Hill 
ufed to point the arrows of fome of the South Ameri¬ 
can Indians, and is, from its hardnefs, fharpnefs, and 
beards, a moll dreadful weapon. But in refpedt to its 
venomous qualities, there is not the leall credit to be 
given to the opinion, though it was believed (as far as 
it affeSed the animal woild) by Rondeletius, Aldro- 
vand, and others, and even to this day by the filhermen 
in feveral parts of the world. It is in fadt the wea¬ 
pon of offence belonging to the fifh, capable of giving 
a very bad wound, and which is attended with danger¬ 
ous fymptoms when it falls on a tendinous part or on a 
perfon in a bad habit of body. As to any fifh having 
a fpine charged with adtual poifon, it feems very du¬ 
bious, though the report is fandtified by the name of 
Linnaeus. He inllances the pajlinaca, the torpedo, and 
the tetrodon lineatus. The firft is incapable of convey- 
ing a greater injury than what refults from the mere 
wound; the fecond, from its electric effluvia ; and the 
third, by imparting a pungent pain like the ding of 
nettles, occasioned by the minute fpines on its abdomen. 

RAIANIA, in botany : A genus of the hexandria 
order, belonging to the dioecia clafs of plants ; and in 
the natural method ranking under the x ith order, Sa- 
mentacea. The male calyx is fexpartite ; there is no 
corolla. The female calyx as in the male, without any 
corolla ; there are three llyles ; the fruit is roundifh with 
an oblique wing, inferior. There are three fpecies, 
the haftata, cordata, and quinquefolia. 

RAIETEA, one of the South Sea iflands, named 
alfo Ueietea. 

RAIL, in ornithology. See Rallus. 

RAILLERY, according to Dr Johnfon, means 
flight fatire, or fatirical merriment; and abeautiful wri. 
ter of the lad century compares it to a light which 
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dazzles, and which does not burn. It is fometimes in- Rain, 
nocent and pleafant, and it fhould always be fo, b it it w 
is mod frequently offenfive. Raillery is of various 
kinds; there is a ferious, fevere, and good-humoured 
raillery ; and there is a kind which perplexes, a kind 
which offends, and a kind which pleafes. 

To rally well, it is abfolutely neceffary that kindnefs 
run through all you fay ; and you mud ever preferve 
the char.ifter of a friend to fupport your pretenfions to 
be free with a man. Allufions to pad follies, hints to 
revive what a man has a mind to forget for ever, fhould 
never be introduced as the fubjeds of raillery. This is 
not to thrud with the flcill of fencers, but to cut with 
the barbarity of butchers. But it is below the charader 
of men of humanity and good-breeding to be capable 
of mirth, while there is any in the company in pain and 
diforder. 

RAIN, the defeent of water from the atmofphere 
in the form of drops of a confiderable fize. By this 
circumdanee it is didinguifhed from dew and fog : in 
the former of which the drops are fo fmall that they 
are quite invifible ; and in the latter, though their fize 
is larger, they feem to have very little more fpecific 
gravity than the atmofphere itfelf, and may therefore 
be reckoned hollow fpherules rather than drops. 

It is univerfally agreed, that rain is produced by the 
water previoufly abioibed by the heat of the fun, or 
otherwife, from the terraqueous globe, into the atmo¬ 
fphere ; but very great difficulties occur when we begin 
to explain why the water, once fo clofely united with 
the atmofphere, begins to feparatefrom it. We cannot 
aferibe this reparation to cold, fince rain often takes 
place in very warm weather; and though we fhould 
fuppofe the condenfation owing to the fuperior cold of 
the higher regions, yet there is a remarkable fadt which 
will not allow us to have recourfe to this fuppofition. 

It is certain that the drops of rain increafe in fize con- 
fiderably as they defeend. On the top of a hill, for in¬ 
dance, they will be fmall and inconfiderable, forming 
only a drizzling fhower; but at the bottom of the fame 
hill the drops will be exceffively large, defending in 
an impetuous rain ; which (hows that the atmofphere 
is difpofed to condenfe the vapours, and adlually does 
fo, as well where it is warm as where it is cold. 

For fome time the fuppofitions concerning the caufe 
of rain were exceedingly infufficient and unfatisfac- 
tory. It was imagined, that when various conge¬ 
ries of clouds were driven together by the agitation 
of the winds, .they mixed, apd run into one body, by 
which means they were condenfed into water. The 
coldnefs of the upper parts of the air alfo was thought 
to be a great means of colleding and condenfing the 
clouds into water ; which, being heavier than the air, 
mud neceffarily fall down through it in the form of 
rain. The reafon why it falls in drops, and not in 
large quantities, was faid to be the refidance of the air ; 
whereby being broken, and divided into finaller and 
fmaller parts, it at lad arrives to us in fmall drops. But 
this hypothefis is entirely contrary to almod all the 
phenomena : for the weather, when colded, that is, in 
the time of fevere froft, is generally the mod ferene; 
the mod violent rains alfo happen where there is little 
or no cold to condenfe the clouds; and the drops of 
rain, indead of being divided into fmaller and fmaller 
ones as they approach the earth, are plainly increafed 
in fize as they defeend. 


Dr 




§ See Che- 
miftry, n® 

1 24, &c. 


R A I [ 779 1 R A I 

Dr Dcrham accounted for the precipitation of the inftead of gentle fliowers- continuing for a confiderable Rain, 
drops of rain from the velicuhe being full of air, and length of time, we lhould have the moll violent water- 
meeting with an air colder than they contained, the /pouts, continuing only for a few minutes, or perhaps 
air they contained was of confequence contracted into ioconds, which, inftead of r.freihing the earth, would 
a fmaller ipace ; and conlequently the watery fhell ren- drown and lay wafte every thing before them, 
dered thicker, and thus fpecifically heavier, than the Since philofophers have admitted the el.ftric fluid 
common atmofphere. But it has been fhown, that to fuch a large lhare in the operations of nature, al- 
the veficulse, if fuch they are, of vapour, are not fill- moft ail the natural phenomena have been accounted 
ed with air, but with fire, or heat ; and confequent- lor by the aftion of that fluid ; and rain, among others* 
ly, till they pat t with this latent heat, the vapour can- has been reckoned an effeft of eleftricity. But this 
not be condenfed §. Now, cold is not always fufficient word, unlefs it is explained, makes us no wifer than 
to effeft this, fince in the moll fevere frofts the air is we were before ; the phenomena of artificial eleftricity 
very often ferene, and parts with little or none of its va- having been explained on principles which could fcarcc 
pour for a very conliderable time. Neither can we admit apply in any degree to the eleftricity of nature: and 
the winds to have any conliderable agency in this mat- therefore all the folution we can obtain of the natural 
ter, fince we find that blowing upon vapour is fo far appearances of which we fpeak, comes to this, that ruin 
from condenfing it, that it unites it more clofely with is occafioned by a moderate electrification, hail and fnow 
the air, and wind is found to be a great promoter of by one more violent, and thunder by the moft violent 
evaporation. of all; but in what manner this electrification is occa- 

According to Rohault, the great caufe of rain is the fioned, hath not yet been explained. Throughout the 
heat of the air ; which, after continuing for fome time various parts of this work where electricity hath been 
near the earth, is raifed on high by a wind, and there occafionally mentioned, the principles of artificial elec¬ 
thawing the fnowy villi or flocks of half-frozen veft- tricity ||, laid down in the treatife appropriated to that |j See Iflee- 
culae, reduces them to drops; which, coalefcing, de- fubjeCt, have been applied to the folution of the pheno- tricity, n® 
feend. Here, however, we ought to be informed by mena of nature ; thoie which are neceffary to be attend- 2!< ^> 
what means thefe veficulse are lufpended in their half- ed to here are the following : 

frozen (late; fince the thawing of them can make but 1. The eleCtric fluid and folar light are the fame 
little difference in their fpecific gravity, and it is cer- fubftance in two different modifications, 
tain that they afeended through the air not in a fro- 2. EleChicity is the motion of the fluid when running, 
zen but in an aqueous ftate. or attempting to run, in a continued ftream from one 

Dr Clarke and others aferibe this defeent of the rain place to another .- heat is when the fluid has no ten- 
rath er to an alteration of the atmofphere than of the dency but to vibrate outwards and inwards to and from 
veficular; and fuppofe it to arife from a diminution of a centre; or at leaft when its ftreams converge to a 
the elaftic force of the air. This elafticity, which, point or focus. 

they fay, depends chiefly or wholly upon terrene ex- 3. The fluid aCbing as electricity, like water, er any 
halations, being weakened, the atmofphere finks un- other fluid, always tends to the place where there is 
der its burden, and the clouds fall. Now, the little leaft refiftance. 

veficles being once upon the defeent, will continue there- On thefe three principles may the phenomena of at- 
in, notwithftanding the increafe of refiftance they mofpherical eleftricity, and the defeent of rain by its 
every moment meet with. For, as they all tend to the means, be explained as follows : 

centre of the earth, the farther they fall, the more 1. The light or heat of- the fun, afting in that pe- 
coalitions they will make j and the more coalitions, culiar manner which we call heat , unites itfelf with 
the more matter will there be under the fame fur- the moifture of the earth, and forms it into vapour, 
face ; the furface increafing only as the fquares, but which thus becomes fpecifically lighter than air, and 
the lolidity as the cubes ; and the more matter under of confequence afeends in the atmofphere to a certain 
the fame furface, the lefs refiftance will there be to the height. 

fame matter. Thus, if the. cold, wind, &c. aft early 2. Befides the quantity of light which is thus uni¬ 
enough to precipitate the afeending veficles before they ted to the water, and forms it into vapour, a very con- 
are arrived at any confiderable height, the coalitions fiderable quantity enters the earth, where it affumes 
being but few, the drops will be proportionably lmall; the nature of eleftric fluid. 

and thus is formed a dew. If the vapours be more co- 3. As the earth is always full of that fluid, every 
pious, and rife a little higher, we have a mift or fog. quantity which enters mull difplace an equal quantity 
A little higher ftill, and they produce a fmall rain; if which is already there. 

they neither meet with cold nor wind, they form a 4. This quantity which is difplaced mull efcape ei- 
heavy thick dark Iky. This hypothefis is equally un- ther at a diftance from the place where the other en- 
fatisfaftory with the others ; for, granting that the de- ters, or very near it. 

fcent and condenfation of the vapours are owing to a di- 5. At whatever place a quantity of eleftric matter 

minution of the atmofphere’s elafticity, by what is this efcapes, it muft eleftrify the air above that place 

diminution occafioned ? To fay that it is owing to ter- where it has efcaped ; and as a confiderable quantity 
rene exhalations, is only folving one difficulty by ano- of light muft always be reflefted from the earth into 
ther; fince we are totally unacquainted both with the the atmofphere, where it does not combine with the 

nature and operation of thefe exhalations. Befides, aqueous vapour, we have thence another fource of 

let us fuppofe the caufe to be what it will, if it afts eleftricity to the air; as this quantity muft undoubt- 
equally and at once upon all the vapour in the air, then edly aflame the aftion of eleftric fluid, efpecially af- 
all that vapour muft be precipitated at once ; and thus, ter the aftion of the fun has ceafed. Hence the rea- 

5 F 3 foa 
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Uxn. fon why in ferene weather the atmospherical electricity 
is always drongeft, and rather morefo in the night than 
in tlle day. 

6. From thefe considerations, we fee an evident rea- 
fon why there mult commonly be a difference between 
the electricity of the earth and that of the atmo- 
fphere, excepting when an earthquake is about to en- 
fuc. The confequence of this mult be, that as the 
adlion of the folar light continues to bring down the 
electric matter, and the earth continues to difeharge an 
equal quantity of it into the atmofphere, fome part of 
the atmofphere mult at lalt become overloaded with it, 
and attempt to throw it back into the earth. This 
a 1 tempt will be vain, until a vent is found for the elec¬ 
tricity at fome other place; and as foon as this hap¬ 
pens, the eledlrified atmofphere begins to throw off its 
Superfluous eledlricity, and the earth to receive it. As 
the atmofphere itfelf is a bad condudtor, and the more 
fo the drier it is, the eledlric matter attacks the fmall 
aqueous particles which are detained in it by means of 
the latent heat. Thefe being unable to bear the im¬ 
petus of the fluid, throw out their latent heat, which 
eaflly efcapes, and thus makes a kind of vacuum in 
the eledlrified part of the atmofphere. The confe- 
quences of this are, that the aqueous particles being 
driven together in large quantity, at lalt become vi- 
fible, and the Iky is covered with clouds ; at the fame 
time a wind blows againft thefe clouds, and, if there is 
no reflftance in the atmofphere, will drive them away. 

7. But if the atmofphere all round the cloud is ex. 
ceedingly eledlrified, and the earth is in no condition 
to receive the fuperfluous fluid excepting in that place 
which is diredtly under the cloud, then the whole elec¬ 
tricity of the atmofphere for a vaft way round will tend 
to that part only, and the cloud will be eledlrified to 
an extreme degree. A wind will now blow againft the 
cloud from all quarters, more and more of the vapour 
will be extricated from the air by the eledtric matter, 
and the cloud will become darker and thicker, at the 
fame time that it is in a manner ftationary, as being adl- 
ed upon by oppofite winds; though its fize is enlarged 
with great rapidity by the continual fupplies of vapour 
brought by the winds. 

8. The vapours which were formerly fufpended in- 
vifibly by means of the latent heat are now fufpended 
vifibly by the eledlric fluid, which will not let them 
fall to the earth, until it is in a condition to re¬ 
ceive the eledlric matter defeending with the rain.— 
It is eafy to fee, however, that thus every thing is 
prepared lor a violent ftorm of thunder and lightning 
as well as rain. The furface of the earth becomes 
eledlrified from the atmofphere : but when this has con¬ 
tinued for fome time, a zone of earth confiderably be¬ 
low the furface acquires an eledlricity oppofite to that 
of the clouds and atmofphere ; of confequence the elec¬ 
tricity in the cloud being violently preffed on all fides, 
will at laft burft out towards that zone where the re- 
iiftance is lead, as explained under the article Light¬ 
ning. —The vapours now having loft; that which fup- 
ported them, will fall down in rain, if there is not a 
iufficient quantity of eledlric matter to keep them in 
the fame Hate in which they were before : but if this 
happens to be the cafe, the cloud will inftantly be 
charged again, while little or no rain will fall; and 
hence very violent thunder fometimes takes place with¬ 


out any rain at all, or fuch as is quite inconfiderable in Rain- 
quantity. 

9. When the eledlricity is lefs violent, the rain will 
delcend in vail quantity, efpecially after every flalh of 
lightning; and great quantities of eledlric matter will 
thus be conveyed to the earth, infomuch that fometimes 
the drops have been obferved to fhine as if they were 
on fire, which has given occafion to the reports of fiery 
rain having fallen on certain occafions. If the quantity 
of eledlric matter is fmaller, fo that the rain can con¬ 
vey it all gradually to the ground, there will be rain 
without any thunder; and the greater the quantity of 
eledlricity the more violent will be the rain. 

From this account of the caufes of rain, we may 
fee the reafon why in warm climates the rains are 
exceflive, and for the mod part accompanied with thun¬ 
der ; for there the eledlricity of the atmofphere is im- 
menfely greater than it is in cold. We may alfo fee 
why in certain places, according to the fituation of 
mountains, feas, &c. the rains will be greater than in 
others, and likewife why fome parts of the world are 
exempted from rain altogether; but as a particular diff 
cuflion of thefe would neceffarily include an explana¬ 
tion of the caufes and phenomena of Thunder, we 
fhall for this reafon refer the whole to be treated of un¬ 
der that article. 

Whether this theory be juft, however, it would be too 
affuming in us to fay. It may admitof difpute,for we mud 
grant that in the very bed fyftems, though an occur¬ 
rence fo frequent, the theory of rain is but very imper- 
fedtly underftood. Dr James Hutton, Fellow of the 
Royal Society of Edinburgh, whofe {peculations are 
always ingenious, though generally extraordinary, and 
much out of the common way, gives us a new theory 
of rain in the firft volume of the Tranfadtions of that 
fociety. It is well known that atmofpheric air is ca¬ 
pable of diffolving, with a certain degree of heat, a gi¬ 
ven quantity of water. The Dodtor afeertains the ra¬ 
tio of the diffolving power of air, in relation -to water, 
in different degrees of heat; and fhows, that by mixing 
a portion of tranfparent humid warm air with a portion 
of cold air, the mixture becomes opake, and part of the 
water will be precipitated; or, in other words, the va¬ 
pour will be condenfed into rain. The ratio which he 
dates, however, does not appear to us to be fupported 
by experience. Whether the eledlricity of the air 
changes in confequence of its depofiting the water dif- 
folved in it, or the change is a caufe of this depofition, 
mud remain uncertain-; but, in either view, there mud 
be an agent different from heat and cold, fince the 
changes in thefe refpedts do not in other operations 
change the date of eledlricity. Dr Hutton fuppofes 
that heat and folution do not increafe by equal incre¬ 
ments ; but that, in reality, if heat be fuppofed to in¬ 
creafe by equal increments along a ftraight line, folution 
will be expreffed by ordinates to a curve whofe convex 
fide is turned towards that line. That the power of 
folution is not increafed in the fame ratio with heat, is, 
however, hypothetical, except when we rife pretty high 
in the fcale, when its proportional increafe is a little 
doubtful: and it is not, in this paper, fupported by ex¬ 
periment. The condenfation of the breath in air is not 
an obfervation in point, except in air already faturated 
with vapour. It can amount, in any view, to no more 
than this, that to render it vifible, the heat mud be di- 

minillied 
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miniflied in a greater proportion than can be compen- 
i'ated by the power of folution in the body of air, in 
which the portion expired is at fird immerfed. To ex¬ 
plain rain from this caufe, we mud always fuppofe a 
conftant diminution of heat to take place at the mo¬ 
ment of the condeniation of the vapour ; but we afiu- 
ally find that the change from a date of vapour to the 
fluid date is attended with heat; fo that rain mud at 
once oppofe its own caufe, and continued rains would 
be impoflible, without calling in the aid of other caufes. 
From his own fyflem, Dr. Hutton endeavours to ex¬ 
plain the regular and irregular feafons of rain, either 
refpefling the generality of its appearance, or the re¬ 
gularity of its return. And to obviate the apparent ex¬ 
ceptions of the theory, from the generality of rain, 
he explains the proportional quantities of rain, and 
adds a comparative edimate of climates, in relation to 
rain, with the meteorological obfervations made in our 
own climate*. As his principle is at lead infufficient, 
and we think erroneous, it would be ufelefs, even were 
this a proper place for it, to purfue thefe various bran¬ 
ches, which mud partake of the errors of the fyflem. 
In thefe branches we ought to obferve, that there are 
feveral juft obfervations, mixed with errors, beeaufe eva¬ 
poration and condenfation mud at lad be the great ba¬ 
ds of every theory : the miflakes arife from not being 
aware of all the caufes, and mifreprefenting the opera¬ 
tion of thofe which do exifl. 

In a work entitled Thoughts on Meteorology, Vo^ 
lume II. M. de Luc condders very particularly the 
grand phenomenon of rain, and the numerous circum- 
ftances connected with it. He examines the feveral hy- 
potheds with condderable care ; but thinks them, even if 
admiffible, utterly infufficient to account for the forma¬ 
tion of rain. The grand queflion in this inquiry is. 
What becomes of the water that rifes in vapour into the 
atmofphere ? or what date it fubfids in there, between 
the time of its evaporation and its falling down again 
in rain ? If it continues in the date of watery vapour, 
or fuch as is the immediate product of evaporation, it 
mud poflefs the didimffive characters eflential to that 
fluid: it mud make the hygrometer move towards hu¬ 
midity, in proportion as the vapour is more or lefs 
abundant in the air : on a diminution of heat, the hu¬ 
midity, as fhewn by the hygrometer, muflincreafe ; and 
on an increafe of the heat the humidity mud diminifh ; 
and the introduction of other hygrofcopic fubdances, 
drier than the air, mud have the fame effeCt as an aug¬ 
mentation of heat. Thefe are the properties of watery 
vapour, on every hypothefis of evaporation j and there¬ 
fore all the water that exids in the atmofphere without 
pofleffing thefe properties, is no longer vapour, but 
mud have changed its nature. M. de Luc fliows, that 
the water which forms rain, though it has ever been 
conftdered and reafoned upon as producing humidity, 
does not poflefs thefe properties, and mud therefore 
have pafled into another date. See a full account of his 
reafoning, and the fleps by which he proceeded, in the 
article !'■ ■ eteorolog y, n° 7, &c. As he thinks that the 
“vapour pafles into an invihble date in the interval be¬ 
tween evaporation and its falling again in rain, and that 
in that date it is not fenfible to the hygrometer, he 
confiders the laws of hygrology as infufficient for ex¬ 
plaining the formation of rain ; but he does not pre¬ 
tend to have difeovered th? immediate caufe of the for¬ 


mation of clouds and rain. If it is not in the imme¬ 
diate product of evaporation that rain has its fource ; 
if the vapours change their nature in the atmofphere, 
fo as no longer to be fenfible to the hygrometer, or to 
the eye ; if they do not become vapour again till clouds 
appear; and if, when the clouds are formed, no altera¬ 
tion is perceived in the quality of the air—we mud ac¬ 
knowledge it to be very probable, that the interme¬ 
diate date of vapour is no other than air—and that the 
clouds do not proceed from any didinCt fluid contained 
in the- atmofphere, but from a decompofltion of a part 
of the air itfelf, perfectly fimilar to the reft. 

It appears, to us at lead, that M. de Luc’s mode of 
reafoning on this fubjeCt agrees better with the phe¬ 
nomena than Dr Hutton’s. The Doctor, however, 
thinks differently, and publiflied anfwers to the objec¬ 
tions of M. de Luc with regard to his theory of rain ; 
to which M. de Luc replied in a letter which was 
printed in the Appendix to the 8id volume of the 
Monthly Review : but it would extend our article be¬ 
yond its due bounds, to give a view of this controver- 
fy. See Vapour, Water, Weather, and Wikd. 

As to the general quantity of rain that falls, and its 
proportion in feveral places at the fame time, and in 
the fame place at feveral times, we have many obferva¬ 
tions, journals, &c. in the Memoirs of the French A- 
cademy, the Philofophical TranfaClions, &c. Upon 
meafuring, then, the rain falling yearly, its depth, at 
a medium, and its proportion in feveral places, is found 


as in the following table : Inches. 

At Townley, in Lancalhire, obferved by Mr 

Townley - - - - 42’ r 

L T pminder, in Effex, by Dr Derham - 19^ 

Zurich, in Swiflerland, by Dr Scheuchzer 32* 
Pifa, in Italy, by Dr Mich. Ang. Till! - 43-^ 

Paris, in France, by M. de la Hire - 39 

Lifle, in Flanders, by M. de Vauban - 24 


At 

Upminder. 


I At Paris. 

1700 

19 Inch. 

•03 

21 Inch. 

•37 

1701 

18 

.69 

27 

•77 

1702 

20 

•38 

17 

•45 

1703 

23 

•99 

18 

• 5 1 

170+ 

*5 

.80 

21 

.20 

1705 

16 

•93 


.82 


From the Meteorological Journal of the Royal Society, 
kept by order of the Prefident and council, it ap¬ 
pears that the whole quantity of rain at London, in 
each of the years fpecified below, was as follows, 
viz. Inches. 


1774 

26 

.328 

1775 

24 

.083 

1776 

- 20 

•354 

1777 

25 

• 37 i 

1778 

20 

.772 

1779 

26 

.785 

1780 


• 3 J 3 


The quantity of rain in the four following years at Lon¬ 
don was. Inches. 


In 1789 

- 

21 

.976 

1790 

- 

16 

.052 

1791 

- 

*5 

.31Q 

2792 

- 

- 29 

.489 
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Proportion of the Rain of the feveral Seafons to one another. 


1 708 

Depth at 

Depth at 

Depth at 

O 

00 

Depth at 

Depth at 

Depthat 

L’ifa. 

Upminf. 

Zurich. 

i’ifa. 

Upminf. 

Zurich. 


Inch. 

inch. 

Inch. 

j 

Inch. 

Inch. 

Inch. 

Jan. 

6 .41 

2 .88 

I .64 

July 

O .OO 

t .11 

3 - 5 ° 

Feb. 

3 -28 

O .46 

l .65 

Aug. 

2 .27 

2 .94 

3 - l 5 

Mar. 

2 .65 

2 .03 

I .51 

Sept. 

7 .21 

I .46 

3 '° 2 

Apr. 

1 .25 

0 .96 

4 .69 

Oft. 

5 -33 

0 .23 

2 .44 

May 

3 -33 

2 .02 

I .91 

Nov. 

0 .13 

0 .86 

0 .62 

June 

4 -90 

2 .32 

5 - 9 1 

Dec. 

0 .00 

1 .97 

2 .62 

,8a 

Year j 

10 .67 

£ 7 - 3 1 

Half 

Year 

H -94 

8 *57 

: 5 * 3 J 


See Philofophical Tranfaftions abridged, vol. iv. p. ii. 
p. 81, &c. and alfo Meteorological Journal of the Royal 
Society, publifhed aunually in the Philofophical Tranf¬ 
aftions. 

As to the ufe of rain, we inay obferve, that it moi- 
ftens and foftens the earth, and thus fits it for affording 
nourifhment to plants ; by falling on high mountains, it 
carries down with it many particles of looi'e earth, which 
ferve to fertilize the furrounding valleys, and purifies 
the air from noxious exhalations, which tend in their 
Teturn to the earth to meliorate the foil; it moderates 
the heat of the air; and is one means of fupplying foun¬ 
tains and rivers. However, vehement rains in many 
countries are found to be attended with barrennefs and 
poornefs of the lands, and mifcarriage of the crops in the 
fucceeding year : and the reafon is plain; for thefe ex- 
ceflave ftorms wafh away the fine mould into the rivers, 
which carry it into the lea, and it is a long time before 
the land recovers itfelf again. The remedy to the fa¬ 
mine, which fome countries are fubjeft to from this fort 
of mifchief, is the planting large orchards and groves 
of fuch trees as bear efculent fruit; for it is an old ob- 
fervation, that in years, when grain fucceeds word, 
thefe trees produce mod fruit of all. It may partly be 
owing to the thorough moidening of the earth, as deep 
as their roots go by thefe rains, and partly to their 
trunks dopping part of light mould carried down by 
the rains, and by this means furnilhing themfelves with 
a coat of new earth. 

Preternatural Raws. We have numerous accounts, 
in the hidorians of oilr own as well as other countries, 
of preternatural rains ; fuch as the raining of ftones, of 
dud, ol blood, nay, and of living animals, as young frogs, 
and the like. We are not to doubt the truth of what 
thofe who are authors of veracity and credit relate to 
us of this kind, fo far as to fuppofe that the falling of 
ftones and duft never happened ; the whole miftake is, 
the fuppofing them to have fallen from the clouds: but 
as to the blood and frogs, it is very certain that they 
never fell at all, but the opinion has been a mere decep¬ 
tion of the eyes. Men are extremely fond of the mar¬ 
vellous in the r relations ; but the judicious reader is to 
examine ftriftly whatever is reported of this kind, and 
is not to fuffer himfelf to be deceived. 

There are two natural methods by which quantities 
of ftones and duft may fall in certain places, without 
their having been generated in the clouds or fallen as 
rain. The one is by means of hurricanes: the wind 
which we frequently fee tearing off the tiles ofhoufes, 
and carying them to confiderable diftances, being equal¬ 
ly able to take up a quantity of ftones, and drop them 
again at fome other place. But the other, which is much 
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the moft powerful, and probably the moft ufual Way, 
is for the eruptions of volcanoes and burning mountains 
to tofs up, as they frequently do, a vaft quantity of 
ftones, a flies, and cinders, to an immenfe height in the 
air: and thefe, being hurried away by the hurricanes 
and impetuous winds which ufually accompany thofe 
eruptions, and being in themfelves much lighter than 
common ftones, as being half calcined, may eafily be 
thus carried to vaft diftances ; and there falling in pla¬ 
ces where the inhabitants know nothing of the occadon, 
they cannot but be fuppofed by the vulgar to fall on 
them from the clouds. It is well known, that, in the 
great eruptions of iEtna and Vefuvius, fhowers of allies, 
dull, and fmall cinders, have been feen to obfcure the 
air, and overfpread the furface of the fea for a great 
way, and cover the decks of fhips ; and this at fuch a 
diftance, as it fhould appear fcarce conceivable that they 
fhould have been carried to : and probably, - if the ac¬ 
counts of all the fhowers of thefe fubftances mentioned 
by authors be collected, they will all be found to have 
fallen within fuch diftances of volcanoes; and if com¬ 
pared as to the time of their falling, will be found to 
correfpond in that alfo with the eruptions of thofe 
mountains. We have known inftances of the afhes from 
Vefuvius having been carried thirty, nay, forty leagues, 
and peculiar accidents may have carried them yet far¬ 
ther. It is not to be fuppofed that thefe fhowers of 
ftones and duft fall for a continuance in the manner of 
fhowers of rain, or that the fragments or pieces are as 
frequent as drops of water ; it is fufficient that a num¬ 
ber of ftones, or a quantity of duft, fall at once on a 
place, where the inhabitants can have no knowledge of 
the part from whence they came, and the vulgar will 
not doubt their dropping from the clouds. Nay, in 
the canton of Berne in Swifferland, the inhabitants ac¬ 
counted it a miracle that it rained earth and fulphur up¬ 
on them at a time that a fmall volcano terrified them ; 
and even while the wind was fo boifterous, and hurri¬ 
canes fo frequent, that they faw almoft every moment 
the duft, fand, and little ftones torn up from the furface 
of the earth in whirlwinds, and carried to a confiderable 
height' in the air, they never confidered that both the 
fulphur thrown up by the volcano, and the duft, &c. 
carried from their feet muft fall foon after fomewhere. 
It is very certain that in fome of the terrible ftorms of 
large hail, where the hail-ftones have been of many 
inches round, on breaking them there have been 
found what people have called Jones in their middle ; but 
thefe obfervers needed only to have waited the diffolving 
of one of thefe hail-ftones, to have feen the ftone in its 
centre difunite alfo, it being only formed of the parti¬ 
cles of loofe earthy matter, which the water, exhaled by 
the fun’s heat, had taken up in extremely fmall mole- 
cula; with it; and this only having ferved to give an 
opake hue to the inner part ef the congelation, to which 
the fieezing of the water alone gave the apparent hard- 
nefs of ftone. 

The raining of Hood has been ever accounted a more 
terrible fight and a more fatal omen than the other pre¬ 
ternatural rains already mentioned. Il is very certain 
that nature forms blood nowhere but in the veffels of 
animals ; and therefore fhowers of it from the clouds are 
by no means to be credited. Thofe who fuppofe that 
what has been taken for blood has been aftually feeii 
falling through the air, have had recourfe to flying in¬ 
fers for its origin, and fuppofe it the eggs or dung of 

certain 
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Rain. certain butterflies difcharged from them as they were 
high up in the air. But it feems a very wild conjec¬ 
ture, as we know of no butterfly whofe excrements or 
eggs are of inch a colour, or whole abode is fo high, 
or their flocks fo numerous, as to be the occafion of 
this. 

It is molt probable that thefe bloody waters were 
never feen falling ; but that people feeing the (landing 
waters blood-coloured, were allured, from their not 
knowing how it Ihould elfe happen, that it had rained 
blood into them. A very memorable inftance of this 
there was at the Hague in the year 1670. Swammer¬ 
dam, who relates it, tells us, that one morning the 
whole town was in an uproar on finding their lakes and 
ditches full of bloody as they thought; and having been 
certainly full of water the night before, they agreed it 
mull have rained blood in the night: but a certain phy- 
fician went down to one of the canals, and taking home 
a quantity of this blood-coloured water, he examined it 
by the microfcope, and found that the water was water 
llill, and had not at all changed its colour; but that it 
was full of prodigious fwarans of fmall red animals, all 
alive, and very nimble in their motions, whofe colour 
and prodigious number gave a red tinge to the whole 
body of the water they lived in, on a lefs accurate in- 
fpeftion. The certainty that this was the cafe, did not 
however perfuade the Hollanders to part with the mi¬ 
racle : -drey prudently concluded, that the fudden ap¬ 
pearance of fuch a number of animals was as great a 
prodigy as the raining of blood would have been ; and 
are alfured to this day, that this portent foretold the 
fcene of war and deflru&ion which Louis XIV. after¬ 
wards brought into that country, which had before en¬ 
joyed 40 years uninterrupted peace. 

The animals which thus colour the water of lakes and 
ponds are the pulices arborefcentes of bwammerdam, or 
the water-fleas with branched horns. Thefe creatures 
are of a reddilh-yellow or flame colour ; they live about 
the fides of ditches, under weeds, and among the mud ; 
and are therefore the lefs vifible, except at a certain 
time, which is in the end or beginning of June: it is at 
this time that thefe little animals leave their recedes to 
float loofe above the water, to meet for the propagation 
of their fpecies, and by that means become vifible in 
the colour they give the water. This is vifible, more 
or lefs, in one part or other of almoll all Handing wa¬ 
ters at this feafon ; and it is always at this feafon that 
the bloody waters have alarmed the ignorant. See Pu¬ 
le* Monoculus. 

The raining of frogs is a thing not lefs wonderful in 
the accounts of authors who love the marvellous, than 
thofe of blood or Hones ; and this is fuppofed to hap¬ 
pen fo often, that there are multitudes who pretend to 
have been eye-witnefles of it. Thefe rains of frogs al¬ 
ways happen after very dry feafons, and are much more 
frequent in the hotter countries than in the cold ones. 
In Italy they are very frequent; and it is not uncommon 
to fee the flreets of Rome fwarming both with young 
frogs and toads in an inflant in a fliower of rain ; they 
hopping everywhere between the people’s legs as they 
walk, though there was not the leaH appearance of 
them* before. Nay, they have been feen to fall through 
the air down upon the pavements. This feems a Hrong 
circurnHance in favour of their being rained down from 
the clouds ; but, when flri&ly examined, it comes to 
nothing: for thefe frogs that are feen to fall, are always 


found dead, lamed, or bruifed by the fall, and never hop Rain, 
about as the reH ; and they are never feen to fall, except 
clofe under the walls of houfes, from the roofs and gutter 
of which they have accidentally flipped down. Some 
people, who love to add to flrange things yet flranger, 
affirm that they have had the young frogs fall into their 
hats in the midfl of an open field ; but this is idle, and 
wholly falfe. 

Others, who cannot agree to their falling from the 
clouds, have tried to folve the difficulty of their fud¬ 
den appearance, by fuppofing them hatched out of the 
egg, or fpawn, by thefe rains. Nay, fome have fuppo¬ 
fed them made immediately out of the dull : but there 
are unanfwerable arguments againfl all thefe fuppofl- 
tions. Equivocal generation, or the fpontaneous pro¬ 
duction of animals out of dull, is now wholly exploded. 

The fall from the clouds muH deflroy and kill thefe 
tender and foft-bodied animals: and they cannot be at 
this time hatched immediately out of eggs; becaufe the 
young frog does not make its appearance from the egg 
in form, but has its binder legs enveloped in a fkin, and 
is what we call a tadpole; and the young frogs are at 
leaH 100 times larger at the time of their appearance, 
than the egg from which they Ihould be hatched. 

It is beyond a doubt, that the frogs which make their 
appearance at this time, were hatched and in being long 
before : but that the dry feafons had injured them, and 
kept them fluggilhly in holes or coverts; and that all the 
rain does, is the enlivening them,giving them newfptrits, 
and calling them forth to feek new habitations, and en¬ 
joy the element they were defiined in great part to live 
in. Theophraflus, the greatefl of all the naturalills of 
antiquity, has affirmed the fame thing. We find thac 
the error of fuppofing thefe creatures to fall from the 
clouds was as early as that author’s time ; and alfo that 
the truth, in regard to their appearance, was as early 
known; though, in the ages fince, authors have taken 
care to conceal the truth, and to hand down to us the 
error. We find this venerable fage, in a fragment of 
his on the generation of animals which appear on a fud¬ 
den, bantering the opinion, and aflert<ng that they were 
hatched and living long before. The world owes, how¬ 
ever, to the accurate Signior Redi the great proof of 
this truth, which Theophraflus only has affirmed : for 
this gentleman, differing fome of thefe new-appearing 
frogs, found in their Homachs herbs and other half-di- 
gefled food ; and, openly (howing this to his credulous 
countrymen, alked them whether they thought that na¬ 
ture, which engendered, according to their opinion, 
thefe animals in the clouds, had alfo been fo provident 
as to engender grafs there for their food and nourilh- 
ment ? 

To the raining of frogs we ought to add the raining 
of grafshoppers and locufls , which have fometimes ap¬ 
peared in prodigious numbers, and devoured the fruits 
of the earth. There has not been the leaH pretence for 
the fuppofing that thefe animals defeended from the 
clouds, but that they appeared on a fudden in prodigi¬ 
ous numbers. The naturalifl, who knows the many ac¬ 
cidents attending the eggs of thefe and other the like 
animals, cannot but know that fome feafons will prove 
particularly favourable to the hatching them, and the 
prodigious number of eggs that many infefls lay could 
not but every year bring us fuch abundance of the young, 
were they not liable to many accidents, and had not pro¬ 
vident nature taken care, as in many plants, to continue 
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the fpecies by a very numerous (lock of feeds, of which 
' perhaps not one in 500 need take root in order to con¬ 
tinue an equal number of plants. As it is- thus alfo in 
regard to ini'efts, it cannot but happen, that if a favour¬ 
able feafon encourage the hatching of all thofe eggs, a 
very fmall number of which alone were neceffary to 
continue the fpecies, we muft, in fuch feafons, have a 
proportionate abundance of them. There appeared a- 
bout 50 years ago, in London, fuch a prodigious fwarm 
of the little beetle we call the lady-cow, that the very 
polls in the ftreets were everywhere covered with them. 
But thanks to theprogrefs ofphilofophy among us, we 
had no body tc affert that it rained cow-ladies, but con¬ 
tented ourfelves with faying that it had been a favour¬ 
able feafon for their eggs. The prodigious number of 
a fort of grub which did vail mifchief about the fame 
period among the corn and grafs by eating off their 
roots, might alfo have been fuppofed to proceed from 
its having rained grubs by people fond of making every 
thing a prodigy ; but our knowledge in natural hiilory 
allured us, that thefe were only the hexapode worms of 
the common hedge-beetle called the cock-chafer. 

The raining of fijhes has been a prodigy alfo much 
talked of in France, where the ftreets of a town at fome 
diftance from Paris, after a terrible hurricane in the 
night, which tore up trees, blew down houfes, &c. were 
found in a manner covered with filhes of various fizes. 
Nobody here made any doubt of thefe having fallen from 
the clouds ; nor did the abfurdity of filh, of five or fix 
inches long, being generated in the air, at all ftartle the 
people, or (hake their belief in the miracle, till they 
found, upon inquiry, that a very well-ftocked filh-pond, 
which flood on an eminence in the neighbourhood, had 
been blown dry by the hurricane, and only the great filh 
left at the bottom of it, all the fmaller fry having been 
tolled into their llreets. 

Upon the whole, all the fuppofed marvellous rains 
have been owing to fubftances naturally produced on the 
earth, and either never having been in the air at all, or 
only carried thither by accident. 

In Silefia, after a great dearth of wheat in that coun¬ 
try, there happened a violent florin of wind and rain, 
and the earth was afterwards covered, in many places, 
w ith fmall round feeds. The vulgar cried out that Pro¬ 
vidence had fent them fobd, and that it had rained mil¬ 
let ; but thefe were, in reality, only the feeds of a fpe¬ 
cies of veronica, or fpeed-well, very common in that 
country ; and whofe feeds being juft ripe at that time, 
the wind had diflodged them from tb^ir capfules, 
and fcattered them about. In Britain, we have 
hiftories of rains of this marvellous kind, but all fabu¬ 
lous. It was once faid to rain wheat in Wiltfhire ; and 
the people were all alarmed at it as a miracle, till Mr 
Cole fliowed them, that what they took for wheat was 
only the feeds or kernels of the berries of ivy, which be¬ 
ing then fully ripe, the wind had diflodged from the 
fides of houfes, and trunks of trees, on which the ivy 
that produced them crept. 

And we even once had a raining of filhes near the 
coaft of Kent in a terrible hurricane, with thunder and 
lightning. The people who faw fmall fprats flrewed 
all about afterwards, would have it that they had fallen 
from the clouds ; but thofe who confidered how far the 
high winds have been known to carry the fea-water, did 
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not wonder that they (hould be able to carry fmall filh Rain, 
with it fo fmall a part of the way. 

In the Philofophical Tranfadtions for 1782 we have 
the following account of a preternatural kind of rain 
by Count de Gioeni: “ The morning of the 24th in>- 
ftant there appeared here a molt Angular phenomenon. 

Every place expofed to the air was found wet with 
a coloured cretaceous grey water, which, after evapora¬ 
ting and filtrating away, left every place covered with 
it to the height of two or three lines ; and all the iron¬ 
work that was touched by it became rufty. 

“ The public, inclined to the marvellous, fancied va¬ 
rious caufes of the rain, and began to fear for the ani¬ 
mals and vegetables. 

“ In places where rain-water was ufed, they abflain- 
ed from it: fome fufpedting vitriolic principles to be 
mixed with it, and others predifling fome epidemical 
diforder. 

“ Thofe who had obferved the explofions of Etna 20 
days and more before, were inclined to believe it origi¬ 
nated from one of them. 

“ The fhower extended from N. J N. E. to S. f S.W. 
over the fields, about 70 miles in a right line from the 
vertex of Etna. 

“ There is nothing new in volcanos having thrown 
up fand, and alfo ftones, by the violent expanfive force 
generated within them, which fand has been carried by 
the wind to diftant regions. 

“ But the colour and fubtility of the matter occafion- 
ed doubts concerning its origin ; which increafed from 
the remarkable circumftance of the water in which it 
came incorporated; for which reafons fome other prin¬ 
ciple or origin was fufpefted. 

“ It became, therefore, neceffary by all means to af- 
certain the nature of this matter, in order to be con¬ 
vinced of its origin, and of the effefts it might produce. 

This could not be done without the help of a chemical 
analyfis. To do this then with certainty, I endeavour¬ 
ed to colleft this rain from places where it was mod 
probable no heterogeneous matter would be mixed with 
it. . I therefore chofe the plant called brafftca capitata , 
which having large and turned-up leaves, they contain¬ 
ed enough of this coloured water: many of thefe I 
emptied into a veffel, and left the contents to fettle till 
the water became clear. 

“ This being feparated into another veffel, I tried it 
with vegetable alkaline liquors and mineral acids; but 
could obferve no decompofition by either. I then eva¬ 
porated the water in order to reunite the fubftances that 
might be in folution; and touching it again with the 
aforefaid liquors, it fhowed a flight effervefcence with 
the acids. When tried with the fyrup of violets, this 
became a pale green ; fo that I was perfuaded it con¬ 
tained a calcareous fait. With the deco&ion of galls no 
precipitation was produced. 

“ The matter being afterwards dried in the lhade, it 
appeared a very fubtile fine earth, of a cretaceous co¬ 
lour, but inert, from having been diluted by the rain. 

“ I next thought of calcining it with a flow fire, 
and it affumed the colour of a brick. A portion of 
this being put into a crucible, I applied to it a ftronger 
heat ; by which it loft almoft all its acquired colour. 

Again, I expofed a portion of this for a longer time to 
a Very violent heat (from which a vitrification might be 
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Rainbow. 


expected) ; It remained, however, quite foft, and was 
eatily bruifed, but returned to its original dutky co¬ 
lour. 


“ From the moil accurate obfervations of the fmoke 
from the three calcinations, I could not difcover either 
colour or fmell that indicated any arfenical or fulphure- 
ous mixture. 


“ Having therefore calcined this matter in three por¬ 
tions, with three different degrees of fire, I prefented 
a good magnet to each : it did not aCt either on the 
firft or fecond; a flight attraction was vilible in many 
places on the third : this perfuaded me, that this earth 
contains a martial principle in a metallic form, and not 
in a vitriolic fubftance. 

“ The nature of thefe fubftances then being difcover- 
ed, their volcanic origin appears ; for iron, the more it 
is expofed to violent calcination, the more it is divided 
by the lofs of its phlogiftic principle ; which cannot 
haturally happen but in the great chimney of a volcano. 
Calcareous fait, being a marine fait combined with a 
calcareous fubftance by means of violent heat, cannot 
be otherwife compofed than in a volcano. 

“ As to their dreaded effects on animals and vege¬ 
tables, every one knows the advantageous ufe, in medi¬ 
cine, both of the one and the other, and this in the 
fame form as they are thus prepared in the great labo¬ 
ratory of nature. 

“ Vegetables, even in flower, do not appear in the 
leaft macerated, which has formerly happened from 
only ftiowers of fand. 

“ How this volcanic production came to be mixed 
■with water may be conceived in various ways. 

“ jEtna, about its middle regions, is generally fur- 
rounded with clouds that do not always rife above its 
fummit, which is 2900 paces above the level of thefea. 
This matter being thrown out, and defcending upon 
the clouds below it, may happen to mix and fall in rain 
with them in the ufual way. It may alfo be conjectu¬ 
red, that the thick fmoke which the volcanic matter 
contained might, by its rarefaction, be carried in the 
atmofphere by the winds over that traCt of country; 
and then cooling fo as to eondenfe and become fpecifi- 
cally heavier than the air, might defcend in that colour¬ 
ed rain. 

“ I muft, however, leave to philofophers (to whom 
the knowledge of natural agents belongs) the examina¬ 
tion and explanation of fuch phenomena, confining my- 
felf to obfervation and chemical experiments.” 

Rain, a well built and fortified town of Bavaria, one 
of the keys of this electorate, on the Lech, 20 miles 
weft of Ingolftadt. N. Lat. 48. 51. E. Lung. 11. 
12 . 

RAw^Bird. See Cuculus, n° 8. 

RAINBOW. See Optics, Part II. SeCt. i. § 1. 

In the Philofophical TranfaCtions for 1793, we have 
the following account of two rainbows feen by the Rev. 
Mr Sturg’es. 

“ On the evening of the 9th of July 1792, between 
feven and eight o’clock, at Alverftoke, near Gofport, 
on the fea-coaft of Hampfhire, there came up, in the 
fouth-eaft, a cloud with a thunder-fhower ; while the 
fun (hone bright, low in the horizon to the north- 
weft. 

Plate “ •*' n t k* s ft 10Wer t ^° Primary rainbows appeared, 
ccccxxvii. AB and AC, not concentric, but touching each other 
iig. a, Vol. XV. 


at A, in the fouth part of the horizon ; with a feccn- Rain’v,w. 
dary bow to each, DE and DF (thelaft very faint but 
difcernible), which touched likewife at D. Both the 
primary were very vivid for a confiderable time, and at 
different times nearly equally fo ; but the bow AB was 
moft permanent, was a laTger fegment of a circle, and at 
laft, after the other had vaniflied, became almoft a femi- 
circle; the fun being near fetting. It was a perfect 
calm, and the fea was as fmooth as glafs. 

“ If I might venture to offer a folution of this ap¬ 
pearance, it would be as follows. I confider the bow 
AB as the true one, produced by the fun itfelf; and 
the other, AC, as produced by the reflection of the fun 
from the fea, which, in its perfectly fmooth ftate, aCted 
as a fpeculum. The direction of the fea, between the 
Ifle of Wight and the land, was to the north-weft in rt 
line with the fun, as it was then fituated. The image 
reflected from the water, having its rays ifluing from 
a point lower than the real fun, and in a line coming 
from beneath the horizon, would confequently form a 
bow higher than the true one AB. And the fhores, 
by which that narrow part of the fea is bounded, would, 
before the fun’s. aCtual fetting intercept its rays from 
the furface of the water, and caufe the bow AC, which 
I fuppofe to be produced by the reflection, to disappear 
before the other.” 

The marine or fea bow is a phenomenon which may 
be frequently obferved in a much agitated fea, and is 
occafioned by the wind fweeping part of the waves, and 
carrying them aloft; which when they fall down are 
refraCted by the fun’s rays, which paint the colours of 
the bow juft as in a common fliower. Thefe bows are 
often feen when a veffel is failing with confiderable 
force, and dafhing the waves around her, which are 
raifed partly by the aCtion of die fhip and partly by 
the force of the wind, and, falling down, they form a 
rainbow; and they are alfo often occafioned by the 
dalhing of the waves againft the rocks on fhore. 

In the Philofophical TranfaCtions, it is obferved 
by F. Bourzes, that the colours of the marine rain¬ 
bow are lefs lively, lefs diftinCt, and of fhorter con¬ 
tinuance, than thofe of the common bow; that there 
are fcarce above two colours diftinguilhable, a dark yel¬ 
low on the fide next the fun, and a pale green on the 
oppofite fide. But they are more numerous, there be¬ 
ing fometimes 20 or 30 feen together. 

To this clafs of bows may be referred a kind of white 
or colourlefs rainbows, which Mentzelius and others af¬ 
firm to have feen at noon-day. M. Marlotte, in his fourth 
Effai de Phyjique , fays, thefe bows are formed in mills, 
as the others are in fhowers ; and adds, that he has feen 
feveral both after fun-rifing and in the night. The 
want of colour he attributes to the fmallnefs of the va¬ 
pours which compofe the mill; but perhaps it is rather 
from the exceeding tenuity of the little veficulse of the 
vapour, which being only little watery pellicles bloat¬ 
ed with air, the rays of light undergo but little refrac¬ 
tion in paffing out of air into them ; too little to fepa- 
rate the differently coloured rays, &c. Hence the rays 
are reflected from them, compounded as they came, that 
is, white. Rohault mentions * coloured rainbows on * Tra;t ^ 
the grafs ; formed by the refractions of the fun’s rays phyf ' e 
in the morning dew. Rainbows have been alfo produ¬ 
ced by the reflection of the fun from a river ; and in 
the Philofophical TranfaCtions, Vol. L. p. 294. we 
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Rainbow- have an account of a rainbow, which mull have been 
formed by the exhalations from the city of London, 
when the fun had been fet 20 minutes, and confequent- 
ly the centre of the bow was above the horizon. The 
colours were the fame as in the common rainbow, but 
fainter. 

It has often been made a fubjeft of inquiry among the 
curious how there came to be no rainbow before the 
food, which is thought by fome to have been the cafe 
from its being made a fign of the covenant which the 
Deity was pleafed to make with man after that event. 
Mr Whitehurft, in his Inquiry into the Original State and 
Formation of the Earth, p. 173, &c. endeavours to efta- 
blilh it as a matter of great probability atleaft, that the 
antediluvian atmofphere was fo uniformly temperate as 
never to be fubjedt to forms, tempefs, or rain, and of 
courfe it could never exhibit a rainbow. For our own 
part, we cannot fee how the earth at that period could do 
without rain any more than at prefent; and it appears 
to us from Scripture equally probable that the rainbow 
was feen before the flood as after it. It was then, how¬ 
ever, made a token of a certain covenant; and it would 
unqueflionahly do equally well for that purpofe if it had 
exifed before as ifithadnot. 

Lunar Rainbow. The moon fometimes alfo exhi¬ 
bits the phenomenon of an iris or rainbow by the re¬ 
fraction of her rays in drops of rain in the night-time. 
This phenomenon is very rare. In the Philofophical 
Tranfadtions for 1783, however, we have an account of 
three feen in. one year, and all in the fame place, com¬ 
municated in two letters by Marmaduke Tunflall, Efq.. 
The firfl was feen 27th February 1782, at Greta 
Bridge, Yorkfhire, between feven and eight at night, 
and appeared “ in tolerably dif indt colours, flmilar to a 
folar one, but more faint: the orange colour feemed to 
predominate. It happened at full moon ; at which time 
alone they are faid to have been always feen. Though 
Arif otle is faid to have obferved two, and fome others 
have been feen by Suellius, &c. 1 can only find two de- 
feribed with any accuracy ; viz. one by Plot, in his Hi- 
flory of Oxfordfhire, feen by him in 1675, though 
without colours; the other feen by a Derby (hire gen¬ 
tleman at Glapwell, near Chef erfield, deferibed by Tho- 
refby, and inferted in N° 331. of the Philofophical Tranf- 
adtions: this was about Chrifmas, 1710, and faid to 
have had all the colours of the Iris Solaris. The night 
was windy; and though there was then a drizz.ling rain 
and dark cloud,, in which the rainbow was refledled, it 
proved afterwards a light froft.” 

Two others were afterwards feen by Mr Tunflall; 
one on July the 30th, about 11 o’clock, which lafed 
about a quarter of an hour, without colours. The other, 
which appeared on Friday Odtober 18. was “perhaps 
the mof extraordinary one of the kind ever feen. It 
was firfl vifible about nine o’clock, and continued, tho’ 
with very different degrees of brilliancy, till paft two. 
At firfl, though a ftrongly marked bow, it was without 
colours but afterwards they were very confpicuous 
and vivid in the fame form as in the folar, though faint¬ 
er ; the red, green, and purple, were moft diftinguifh.- 
able. About twelve it was the moft fplendid in ap¬ 
pearance its arc was confiderably a fmaller fegment of 
a circle than a folar ; its fuuth-eaft limb firfl began to 
fail, and a confiderable time before its final extinction : 
the. wind was very high, neatly due weft,, m.oit part of 


the time, accompanied with a drizzling rain. It is a Rainbow, 
Angular circumftance, that three of thefe phenomena , < 

ftiould have been feen in fo fhort a time in one place, as 
they have been efteemed ever fince the time of Ariftotle, 
who is faid to have been the firfl obferver of them, 
and faw only two in 50 years, and fince by Plot and 
Thorefby, almoft the only two Englifh authors who 
have fpoken of them, to be exceeding r.ire. They feeni 
evidently to be occafioned by a refraction in a cloud or 
turbid atmofphere, and in general are indications of 
ftormy and rainy weather: fo bad a feafon as the late 
-fummer having, I believe, feldom occurred in England. 

Thorefby, indeed, fays, the one he obferved was fuc- 
ceeded by feveral days of fine ferene weather. One- 
particular, rather Angular, in the fecond, viz. of July 
the 30th, was its being fix days after the full of the- 
moon ; and the laft, though of fo long a duration, was 
three days before the full: that of the 27th of Febru¬ 
ary was exactly at the full, which ufed to be judged the - 
only time they could be feen, though in the Encyclo¬ 
pedia there is an account that Weidler obferved one in 
1719, in the firfl quarter of the moon, with faint co¬ 
lours, and in very calm weather. No lunar iris, l ever 
heard or read of, lafted near fo long as that on the 18th 
infant, either with or without colours.” 

In the Gentleman’s Magazine for Auguft 1788 we 
have an account of a lunar rainbow by a correfpondent 
who faw it. “ On Sunday evening the 17th of Au¬ 
guft (fays he), after two days, on both of which, par¬ 
ticularly the former, there had been a great deal of 
rain, together with lightning and thunder, juft as the 
clocks were ftriking nine, 23 hours after full moon, 
looking through my window, I was ftruck with the ap¬ 
pearance of fomething in the fky, which feemed like a 
rainbow. Having never feen a rainbow by night, I 
thought it a very extraordinary phenomenon, and ha- 
ftened to a place where there were no buildings to ob- 
ftrudt my view of the hemifphere : here 1 found that 
the phenomenon was no other than a lunar rainbow ; 
the moon was truly ‘ walking in brightnefs,’ brilliant 
as fhe could be ; not a cloud was to be feen near her 
and over-againft her, toward the north-weft, or perhaps 
rather more to the north, was a ; rainbow,, a vaft arch, 
perfedt in all its parts, not interrupted or broken as, 
rainbows frequently are, but unremittedly vifible from 
one horizon to the other.. In order to give fome idea, 
of its extent, it is neceffary to fay, that as I flood to¬ 
ward the weftern extremity of the parifh of Stoke 
Newington, it feemed to take its rife from the weft of 
Hampftead, and to the end, perhaps, in the river Lea, 
the eaftern boundary of Tottenham; its colour was 
white, cloudy, or greyifh, but a part of its weftern leg 
feemed to exhibit tints of a faint fickly green. I con¬ 
tinued viewing it for fome time, till it began to rain ;. 
and at length the rain increafing, and the fky growing 
more hazy, I returned home about a quarter or 20 mi¬ 
nutes paft nine, and in ten minutes came out again ; but 
by that time all was over,, the moon was darkened by 
clouds, and the rainbow of courfe vanifhed.” 

Marine Rainbow,, or Sea-bow. See die article Rain¬ 
bow. 

Rainbow- Stone. See Moon-Stone. 

RAISINS, grapes prepared by buffering diem to 
remain on the vine till they are perfectly ripe, and then 
drying them in the fun, or by the heat, of an oven. 

The 
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Raifln The difference between raifins dried in the fun, and 
i) thofe dried in ovens, is very obvious : the former are 
Raleigh, fweet and pleafant, but the latter have a latent acidity 
with the fweetnefs that renders them much left. agree¬ 
able. 

The common way of drying grapes for raifins, is to 
tie two or three bunches of them together while yet on 
the vine, and dip them into a hot lixivium of wood- 
alhes, with a little of the oil of olives in it. This dif- 
pofes them to fhrink and wrinkle ; and after this they 
are left on the vine three or four days feparated on 
flicks in an horizontal fituation, and then dried in the 
fun at leifure, after being cut from the tree. The fined 
and bed raifins are thofe called in fome places Fanuif- 
cus and Jule raifins ; which are didinguilhed from the 
others by their fize and figure: they are flat and 
•wrinkled on the furface, loft and juicy within, and near 
an inch long; and, when frefh and growing on the 
bunch, are of the fize and fliape of a large olive. 

The raifins of the fun, and jar-railins, are all dried 
by the heat of the fun ; and thefo are the forts ul’ed in 
medicine. However, all the kinds have much the fame 
virtues : they are all nutritive and balfamic ; they are 
allowed to be attenuant, are faid to be good in nephri¬ 
tic complaints, and are an ingredient in perioral decoc¬ 
tions : in which cafes, as alfo in all others where aftrin- 
gency is not required of them, they fhould have the 
Hones carefully taken out. 

R.AisiN-Wine. See Wine. 

RAKKATH (anc. geog.), a town of Upper Ga¬ 
lilee, thought to be Tiberias, (Talmud) : but this is 
denied by Reland, who fays that Rakkath was a town 
of the tribe of Napthali. 

RAKE is a well known inftrument with teeth, by 
which the ground is divided. See Agriculture, 
p. 318. 

Rake alfo means a loofe, diforderly, vicious, and 
thoughtlefs fellow. 

Rake of a Ship, is all that part of her hull which 
hangs over both ends of her keel. That which is be¬ 
fore is called the fore rake, or rake forward, and that 
part which is at the fetting on of the ftern-poft is called 
the rake-aft, or afterward, 

RALEIGH (Sir Walter), fourth fon of Walter 
P»a eigh, Elq ; of Fardel, in the parifh of Cornwood in 
Devonlhire, was born in 1552 at Hayes, in the parifh 
of Budley, a farm belonging to his father. About the 
year 1568, he was fent to Oriel college in_Oxford, 
where he continued but a fliort time ; for in the follow¬ 
ing year he embarked for France, being one of the 
hundred volunteers, commanded by Henry Champer- 
non, who, with other Englifh troops, were fent by 
queen Elizabeth to affift the queen of Navarre in de¬ 
fending the Proteftants. In this fervice he continued 
. for five or fix years; after which he returned to Lon¬ 
don, and probably refided in the Middle Temple. But 
his enterprifing genius would not fuffer him to remain 
long in a ftate of inariivity. In 1577 or 1578, he 
embarked for the Low Countries with the troops fent 
by the queen to affift the Dutch againft the Spaniards,' 
and probably fhared the glory of the decifive viriory 
over Don John of Auftria in 1578. On his return to 
England, a new enterprife engaged his attention. His 
half-brother, Sir Humphrey Gilbert, having obtained a 
patent to plant and inhabit fome parts of North Ame¬ 


rica, Mr Raleigh embarked in this adventure; Lir, Rdrigh. 
meeting with a Spanifh fleet, after a fmart engagement v '"*' 
they returned, without fuccefs, ia 1579. 

The following year, the king of Spain, in corjunc- 
tion with the pope, having projeried a total conqueit 
of the Englifh dominions, lent troops to Ireland to af- 
fift the Defmonds in the Munfter rebellion. Raleigh 
obtained a captain’s commiffion under Lord Grey of 
Wilton, then deputy of Ireland, and embarked for that 
kingdom ; where, by his conduri and refolution, he was 
principally inftrumental in putting an end to the rebel¬ 
lious attempt. He returned to England ; and attraft- 
ed the notice of queen Elizabeth, owing, as we are 
told in Naunton’s Fragmenta Regalia, to the following 
accidental piece of gallantry. The queen, as (he was 
one day taking a walk, being flopped by a fplajhy place 
in the road, our gallant young foldier took off his new 
plufh mantle, and fpread it on the ground. Her m.i- 
jefty trod gently over the fair foot-cloth, furprifed and 
pleafed with the adventure. He was a handfome man, 
and remarkable for his gentility of addrefs. 

The queen admitted him to her court, and employed 
him firft as an attendant on the French ambaffador Si- 
mier on his return home, and afterward to efcort the 
duke of Anjou to Antwerp. During this excurfion he 
became perfonally known to the prince of Orange j 
from whom, at his return, he brought fpecial acknow¬ 
ledgments to the queen, who now frequently converfed 
with him. But the inariive life of a courtier did not 
fuit the enterprifing fpirit of Mr Raleigh. In the year 
1583, he embarked with his brother, Sir Humphrey 
Gilbert, on a fecond expedition to Newfoundland, in a 
flnp called the Raleigh, which he built at his own ex¬ 
pence ; but was obliged to return on account of an in- 
feriious diftemper on board. He was, however, fo 
little afferied by this difappointment, that he now laid 
before the queen and council a propofal for exploring 
the continent of North America; and in 1584 obtained 
a patent empowering him to poffefs fuch countries as he 
fhould difeover in that part of the globe. Accordingly 
Mr Raleigh fitted out two fhips at his own expence, 
which failed in the month of April, and returned to 
England about the middle of September, reporting that 
they had difeovered and taken pofleffion of a fine coun¬ 
try called Windangocoa, to which the queen gave the 
name of Virginia, About this time he was eleried 
knight of the lhire for the county of Devon, and loon 
after received the honour of knighthood ; and to en¬ 
able him to carry on his defigns abroad, the queen 
granted him a patent for licenfing the venders of wine 
throughout the kingdom. In 1585 he fent a fleet of 
feven fhips to Virginia, commanded by his relation Sir 
Richard Grenville, who left a colony at Roanah of 107 
perf.ns, under the government of Mr Lane ; and by the 
eftablifhmentofthis colony he firft imported tobacco into 
England. SeeNicoTiANA. In the fame year Sir Wal¬ 
ter Raleigh obtained a grant of 12,000 acres of the 
forfeited lands in the county of Cork in Ireland.— 

About the fame time he was made fenefchal of the 
duchy of Cornv'all, and warden of the ftanneries ; and 
grew into fuch favour with the queen, that even Lei- 
cefter was jealous of his influence. 

In 1587, he font another colony of 150 men to Vir¬ 
ginia, with a governor, Mr John White, and 12 affift- 
ants. About this time we find our knight diftinguifh- 
5 G 3 ed 
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Raleigh. e d by the titles of Captain of the queen’s guards, and be right, it is no matter which way the head lies.” He Rallus, 
’ Lieutenant general of Cornwall. From this period to the Was a man of admirable parts, extenfive knowledge, tin- 
year 1594, he was continually engaged in projedting daunted refolution, and ftridt honour and honefty. He 
new expeditions, fending fuccours to colonies abroad, was the author of a great many works, fome of which 
defending the kingdom from the infults of the Spani- have not been printed. 

Ards, and tranfafting parliamentary, bufinefs, with equal RALLUS, the Rail, in ornithology; a genus be. 
ability and yefolution. Whilft thus employed, he was longing to the order of grallae. The beak is thickeft at 
publicly charged, in a libel written by the infamous the bafe, compreffed, equal, acute, and fomewhat fharp 
Jefuit Parfons, with being an Atheift ; a groundlefs on the back near the point; the noftrils are oval; the 
and ridiculous imputation. In 1594, he obtained from feet have four toes, without any web ; and the body is 
the queen a grant of the manor of Sherborne in Dor- compreffed. Mr Latham, in his Index Ornithologicus, 
fetfhire, where he built a magnificent houfe ; but Sir enumerates 24 fpecies, befides fome varieties. They 
Walter fell under the queen’s difpleafure on account Of are chiefly dillinguilhed by their colour. “ Thefe birds 
an intrigue with the daughter of Sir Nicholas Throg- .(fays Buffon) conftitute a large family, and their ha- 
morton, one of the maids of honour; however, he mar- bits are different from thofe ot the other lhore-birds, 
ried the lady, and lived with her in great conjugal har- which refide on fands and gravel. The rails, on the 
mony. During his difgrace at court, he projected the contrary, inhabit only the flimy margins of pools and 
conqueft of Guiana in South America, and in 1595 rivers, eljpecially low grounds covered with flags and 
failed for that country ; of which having taken poiiel- other large marfli plants. This mode of living ishabi- 
flon, after defeating the Spaniards who were fettled tual and common to all the fpecies of water-rails. The 
there, he returned to England the fame year, and foon land rail frequents meadows, and from the difagreeable 
after publiflied an account of his expedition. In the cry, or rather rattling in the throat of this bird, is de¬ 
following year he was one of the admirals in the fuccefs- rived- the generic name. In all the rails, the body is 
ful expedition againft Cadiz, under the command of flender, and Ihrunk at the fides; the tail extremely 
Howard and the earl of Effex; and in 1597 he failed Ihort; the head fmall; the bill pretty like that of the 
with the fame commanders againft the Azores. Soon gallinaceous kind, though much longer, and not fo 
after thefe expeditions, we find him affiduoufly engaged thick ; a portion of the leg above the knee is bare ; the 
in parliamentary bufinefs, and a diftinguifhed perfonage three fore-toes without membranes, and very long: they 
in joufts and tournaments. In 1600 lie was fent on a do not, like other birds, draw their feet under their bel- 
joint embaffy with Lord Cobham to Flanders, and at ly in flying, but allow them to hang downtheir wings 
his return made governor of Jerfey. are fmall and very concave, and their flight is ihort.— 

Queen Elifabeth died in the beginning of the year They feem to be more diffufed than varied ; and nature 
1603 ; and with her Raleigh’s glory and felicity funk, has produced or tranfported them over the mod diftant 
' never to rife again. Upon the accefllon of James, Sir lands. Captain Cook found them at the Straits of Ma- 
Walter loft his intereft at court, was ftripped of his pre- gellan ; in different iflands of the fouthern hemifphere,. 
ferments, and accufed of a plot againft the king. He at Anamoka, at Tanna, and at theifle of Norfolk. In 
was arraigned at Wtnchefter, and, on his trial, infulted the Society Iflands there are two fpecies of rails; a lit- 
by the moft fhocking brutality by the famous Coke, tie black fpotted one, (pooa-nee), and a little red-eyed 
attorney-general, whofe fopbiftical vociferation influen- one (mai-bo). It appears that the two acolins of Fer- 
ced the jury to convict him without the leaf! proof of nandez, which he denominates water-quails , are of a 
guilt. After a month’s imprifonment, however, in daily fpecies of rails peculiar to the great lake of Mexico.— 
expectation of his execution, he was reprieved, and fent The colins, which might be confounded with thefe, are 
to the Tower ; and his eftates were given to Car, earl of a kind of partridges.” The principal are, 

Somerfet, the king’s favourite. During this confine- 1. The aquaticus, or water-rail, is a bird of a long, 
ment, he wrote many of his moft valuable pieces, partiv flender body, with Ihort concave wings. It delights 
cularly his Hiftory of the World. In March 1615, af- lefs in flying than running: which it does very iwiftly 
ter 16 years imprifonment, he obtained his liberty, and along the edges of brooks covered with bufhes : as it 
immediately began to prepare for another voyage to runs, it every now and then flirts up its tail, and in 
Guiana. In Auguft 1616, the king granted him a very flying hangs down its legs; ariions it has in common 
ample commiffion for that purpofe ; and in July the with the water-hen. Its weight is four ounces and a 
year following, he failed from Plymouth : but, ftrange half. The length to the end of the tail is 12 inches;, 
as it may appear, it is moft certain that the whole the breadth 16. The bill is flender, flightly incurva- 
icheme was revealed to the Spaniards by the king him- ted, one inch three quarters long : the upper mandible 
felf, and thus ueceffarily rendered abortive. black, edged with red; the lower, orange-coloured : 

He returned to England in 1618, where he was foon the head, hind part of the neck, the back, and coverts 
after feized, imprifoned, and beheaded ; not for any pre- of the wings and tail, are black, edged with an olive 
tended mifdemeanor on the late expedition, but in con- brown ; the throat, breaft, and upper part of the belly, 
fequence of his former attainder. The truth of the are afh-coloured: the fides under the wings as far as 
matter is, he was facrificed by the pufillanimous monarch the rump, finely varied with black and white bars. The 
to appeafe the Spaniards; who, whilft Raleigh lived, tail is very Ihort, confifts of 12 black feathers; the 
thought every part of their dominions-in danger. He ends of the two middle tipt with ruft coloui ; the fea- 
was executed in Old Palace Yard, and buried in St thers immediately beneath the tail white. The legs are 
Margaret’s adjoining, in the 66th year of his age. His placed far behind, and are of a dufky fiefli-colour. The 
behaviour on the fcaffold was manly, unaffefted, cheer- toes very long, and divided to their very origin ; 
ful, and eafy. Being alked by the executioner which though the feet are not webbed, it takes the water; 
way be would lay his head,, he anfwered, “ So the.heart will fwim on it with much eafe, but is often obferved 

to- 
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Rallu«. to run along the furface. “ Water rails (fays Buffon) 
are feen near the perennial fountains during the greateit 
part of the winter, yet like the land rails they have their 
regular migrations. They pafs Malta in the fpring and 
autumn. The Vifcount de Querhoent law fome 50 
leagues off the coafts of Portugal on the 17th of April. 
They were fo fatigued, that they fuffered themfelves to 
be caught by the hand (a). Gmelin found thefe birds 
in the countries watered by the Don. Belon calls them 
black rails, and lays they are every where known, and 
that the fpecies is more numerous than the red rail, or 
land rail. The flelh of the water rail is not fo delicate 
as that of the land rail, and has even a marfhy tafte, 
nearly like that of the gallinule. It continues the 
whole year in England.” 

2. The porzana, or gallinule, is not very frequent 
in Great Britain, and is laid to be migratory. Inha¬ 
bits the fides of fmall ftreams, concealing itfelf among 
the bulhes. Its length is nine inches ; its breadth, 155 
its weight, four ounces five drachms. The head is 
brown, fpotted with black ; the neck a deep olive, fpot- 
ted with white: the feathers of the back are black 
next their fhafts, then olive-coloured, and edged with 
white ; the fcapulars are olive, finely marked with two 
fmall white fpots on each web: the legs of a yellowifh 
green. “ Its habits (fays Buffon) wild, its inftindt ftupid, 
the porzana is unfuicepiible of education, nor is even ca¬ 
pable of being tamed. We raifedone, however, which 
lived a whole fummer on crumbs of bread and hemp- 
feed ; when by itfelf, it kept con Handy in a large bowl of 
water ; but if a perfon entered the clofet where it was 
{hut, it ran to conceal itfelf in a fmall dark corner, with¬ 
out venting cries or murmurs. In the ftate of liberty, 
however, it has a fharp piercing voice, much like the 
fcream of a young bird of prey; and though it has no 
propenfity to fociety, as foon as one cries, another re¬ 
peats the found, which is thus conveyed through all the 
reft in the diftridf. Like all the rails, it is fo obftinately 
averfe to rife, that the fportfman often feizes it with his 
hand, or fells it with a ftick. I. it finds a bufh in its re¬ 
treat, it climbs upon it, and from the top of its afylum 
beholds the dogs brufhing along in fault: this habit is 
common to it and to the water-rail. It dives, fwims, 
and even fwims under water, when hard pufiied. 

“ Thefe birds difappear in the depth of winter, but re¬ 
turn early in the fpring; and even in the month of Fe¬ 
bruary they are common in fome provinces of France 
and Italy. Their flelh is delicate, and much efteemed : 
thofe, in particular, which are caught in the rice-fields 
in Piedmont are very fat, and of an’ exquilite flavour.” 

3. The crex, crake, or corn-crek, has been fuppofed 
by fome to be the fame with the water-rail, and that it 
differs only by a change of colour at a certain feafon of 
the year: this error is owing to inattention to their 
characters and nature, both which differ entirely. The 
bill of this fpecies is Ihort, ftrong, and thick ; formed 
exaitly like that of the water-hen, and makes a generi- 
cal diftindtion. It never frequents watery places ; but 
is always found among corn, grafs, broom, or furze. It 
quits. Britain before, winter ; but the water rail endures 


their fharpeft feafons. They agree in their avtrfion Rallu* 
to flight; and the legs, which are remarkably long if 
for the fize of the bird, hang down whilft they are on ■ 
the wing ; they truft thSir iafety to their fwiftnefs on 
foot, and feldom are fprung a fecond time but with 
great difficulty. The landrail lays from 12 to 20 eggs, 
of a dull white colour, marked with a few yellow fpots ; 
nntwithftanding this, they are very numerous in that 
kingdom. Their note is very Angular; and like the 
quail, it is decoyed into a net by the imitation of its 
cry, crek erek crei, by rubbing hard the blade of a knife 
on an indented bone. Moll of the names given in dif¬ 
ferent languages to this bird are evidently formed to 
imitate this lingular cry. Hence Turner and fome 
other naturalifts have fuppofed it to be the crex of the an¬ 
cients ; but that term appears to have been applied by 
the ancients to other birds. Philus gives the crex the 
epithet of or JluggiJh-'winged, which would 

indeed fuit the land-rail. Ariltophanes reprefents it as 
migrating from Lybia : Ariftotle fays that it is quarrel- 
fome, which may have been attributed to it from the 
analogy to the quail; but he adds, that the crex feeks 
to deltroy the ne-fts of the blackbird, which cannot ap¬ 
ply to the rail, fince it never inhabits the woods. Still 
lefs is the crex of Herodotus a rail, for he compares its 
fize to that of the ibis, which is ten times larger. The 
avofet, too, and the teal, have fometimes the cry crex, 
crex : and the bird which Belon heard repeating that 
cry on the banks of the Nile is, according to his account, 
a fpecies of godwit. Thus the found reprefented by the 
word crex , belonging to feveral fpecies, is not fufficiently 
precife to diftinguilh the land-rail. 

They are in greateft plenty in Anglefea, where they 
appear about the 20th of April, fuppofed to pafs over 
from Ireland, where they abound : at their firft arrival 
it is common to {hoot feven or tight in a morning.. 

They are found in molt of the Hebrides, and the Ork¬ 
neys. On their arrival they are very lean, weighing only 
fix ounces ; but before they leave that ifland, grow fo fat 
as to weigh above eight. The feathers on the crown of 
the head and hind-part of the neck are black, edged 
with bay colour ; the coverts of the wings of the fame, 
colour, but not fpotted j. the tail is Ihort, and of a deepi 
bay : the belly white ; the legs alh-coloured. 

RALPH (James), a late ingenious hiftotical and 
political writer, was born, we know not when or where, 
being firft known as a fchoolmafter in Philadelphia in 
North America. He went to England about the be¬ 
ginning of the reign of George I. and wrote fome things 
in the dramatic way, which were not received with great 
applaufe : but though he did not fucceed as a poet, he 
was a very ingenious profe-writer. He wrote A Hi- 
ftory of England, commencing with the Stuarts, which 
is much efteemed ; as were his political effays and pam¬ 
phlets, fome of which were looked upon as mailer-pieces. 

His laft publication, The Cafe of Authors by Profeffion, 
is an excellent and entertaining performance. He died 
in 1762. 

RAM, in zoology. See Ovis. 

Battering Ram, in antiquity, a military engine ufed 

to> 


( A ) * I tried (fays M. de Querhoent) to raife fome: they thrived wonderfully at firft, but after a fort¬ 
night’s confinement their long legs grew paralytic, and the birds could only crawl on their knees ; at laft they 
expired.’ Gefner fays, that having long led one, he found it to be geevilh and quarrdfoiBfi. ” 
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Ram to batter down the walls of befieged places. See Bat- 
>1 TERIKG Ram. 

anuses. . R A fPs Head , in a (hip, is a great block belonging 

to the fore and main haulyards. It has three (hives in 
it, in which the haulyards are put; and in a hole at the 
end are reeved the ties. 

RAMADAN, a folcmn feafon of fading among the 
Mahometans. See Mahometanism. 

RAMAH fane, geog.), a town of Benjamin, near 
Gibea, (Judges) ; called Rama of Saul (i Sam. xxii.)> 
lix miles from Jerul'alem to the north ; memorable for 
the dory of the Levite and his concubine: Taken and 
fortified by Baafa king of Ifrael, in order to annoy the 
kingdom of Judah. This Rama is mentioned Ifa. x. 
Jer. xxxi. and Matth. ii. and is to be didinguilhed from 
Rama of Samuel, i Sam. xix. called alfo Ramatha, x Sam. 
i. 19. and Rctmatbaim Zophim, ibid. i. I. which lay a 
great way to the wed, towards Joppa, near Lydda, 1 
Maccab. ii. the birth-place of Samuel; adjoining to the 
mountains of Ephraim, and the place of his relidence, 
1 Sam. xv. &c. (Jofephus). Called Ramula in the lower 
age, (Gul. Tyrius.) There is here a convent of the Fa¬ 
thers of the Holy Land, inhabited only by Portuguefe, 
Spaniards, and Italians. 

RAMATH-mizpe, (Joflrna xiii.) ; Ramolh-Mafphe , 
(Septuagint, Vulgate); Ramoth in Gilead, or Remmath 
Gahad, (Seventy); a town in that trail of Gilead call¬ 
ed Mafpha, or Mi%pe, one of the cities of refuge. 

RAMAZZINI (Bernardin), an Italian phyfician, 
born at Carpi near Modena in 1633. He was profelfor 
of phyfic in the univerfity of Modena for 18 years; and 
in 1700 accepted an invitation from Padua, wh'er@ he 
was made redtor of the college; and died in 1714. 
His works were colledted and publifhed in London, 
1716; of which, his treatife De Mor bis Arttficium, “Of 
the peculiar maladies of artificers,” will always be 
edeemed ufeful and curious. 

RAMEKINS, a fortrefs of the United Netherlands, 
on the fouth coad of the ifland of Walchevin, in the 
prpvince of Zeland. One of the cautionary towns gi¬ 
ven to Queen Elizabeth for the repayment of the char¬ 
ges lhe had been at for the defence of this republic in 
its infancy. Four miles ead of Flufiling ; in N. Lat. 51. 
34. E. Long. 4. 24. 

RAMESES, (anc. geog.) ; a town built by'the If- 
raelites during their bondage in Egypt, and from which 
the Exodus took place, and which mud have been to¬ 
wards and not far from the Arabian Gulph, feeing in 
the third dation the Ifraelites arrived on its fhore. 

RAMESES, king of the Lower Egypt when Ja¬ 
cob went thither with his family, in the 1706th year 
before the Chridian era. Ancient authors ment ; on fe¬ 
deral other kings of Egypt of the fame name ; and it is 
thought that one of thofe princes eredted in the temple 
of the fun at Thebes, the magnificent obelfik which the 
emperor Condantine caufed to be removed to Alexan¬ 
dria in the year 334 ; and that prince dying, his fon 
Condantius had the obelifk tranfported from Alexan¬ 
dria to Rome in 352 ; where it was eredted in the grand 
Circus. Its height was 132 feet. When the Goths 
facked the city of Rome in 409, they overthrow this 
obelifk, which continued buried in the fand till the time 
of Sixtus V. in 1587, when it was found broken in three 
pieces ; which being joined together, it was fet up in 
the fquare of St John de Lateran. On the four fides of 


this wonderful obelifk are a number of figures and hie- Ramifies- 
roglyphical characters, which, according to the expli- 
cation of Ammianus Marcellinus, contain the praifes of 
Ramefes. 

RAMIFICATION, the production of boughs or 
branches, or of figures refembling branches. 

RAMILLIES, a fmall village of Brabant, in the 
Audrian Low Countries, 12 miles north of Namur, 
and 22 fouth-ead of Bruffels. Lat. 50. 51. Long. 4. 

48. Famous for the battle fought by the allies com¬ 
manded by the duke of Marlborough and M. D’Auver¬ 
quirque, againd that of the two crowns, commanded by 
the Duke of Bavaria and Marfhal Villeroy, the 22d of 
May 1706. See Britain, n y 357. 

The troops defiined to compofe the army of the al¬ 
lies being joined at the camp of Borchloon the 20th of 
May, halted the 2id. On the 22d the army marched 
from Borchloon in four columns, and poded itfelf the 
fame day, with the right towards the Mill of Quorem, 
extending with the left towards Blehen : from this camp 
was difeovered the army of the two crowns, which was 
encamped with the left at Over-Efpen, and the right 
towards the wood of Chapiaraux, Heyliflem in their 
front, and Tirlemont in their rear. It was refolved the 
fame day to march the next morning towards the plain 
of Meerdorp or Mierdau, to view the podure of the 
enemies, and determine what would be the mod proper 
means of attacking them according to the movement 
they fhould make. To this end, an advanced guard of 
6co horfe and all the quarter-maders of the army were 
fent forward on the 23d at break of day. 

The fame morning about four, the army marched in 
eight columns towards the aforefaid plain. The advan¬ 
ced guard and the quarter-maders arrived about eight 
at the height of Meerdorp or Mierdau ; from whence 
the army of the enemy was feen in motion : a little after 
it was perceived that the enemy was marching through 
the plain of Mount St Andrew in four columns, of 
which information was given to the duke of Marlbo¬ 
rough and M. D’Auverquirque, who immediately re¬ 
paired to the faid height; and by the time thefe gene¬ 
rals were arrived there, the head of the enemy’s army 
already appeared at the tomb of Ottomont upon the 
caufeway, near the Mehaigne: whereupon the Duke of 
Marlborough and M. D’Auverquirque made the army 
advance with all expedition. 

The enemy, as fad as they advanced, ranged in order 
of battle, with their right towards the tomb of Otto¬ 
mont upon the Mehaigne, extending with their left to 
Autr’ Eglife ; having Tranquiers in front of their right, 
into which they had thrown feveral battalions of infan¬ 
try and i4fquadrons of dragoons, who had difmounted 
their horfes to fupport them. They had placed many 
of their infantry and a confiderable part of their artille¬ 
ry in the village of Ramillies, which fronted the right 
of their main body, as well as into the village of Offuz, 
which fronted the left of their infantry, and into the 
village of Autr’ Eglife, quite on their left. The front 
between the village of Ramillies and Autr’Eglife was 
covered by a fmall dream of water, which rendered the' 
meadows in fome places marflies, and alfo by feveral 
roads coveied with hedges ; which difficulties prevent¬ 
ed the allied cavalry of the rr.dit wing from coming to 
adtion. As fad as the army cf the allies arrived it 
was ranged in order of battle} with the left towards 

Bonnef, - 
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Ramillies Bonnef, and the right towards Foltz, and every thing 
II was difpofed in order to attack. To this end, four 
Rampart, battalions were detached to attack the village of Fran- 
quenies, and twelve battalions to attack the village of 
Ramillies, which were to be fupported by the whole in¬ 
fantry. 

The artillery began to cannonade the enemy at 
one ; at about tw-., the attack began with the poll 
of Franquenies, where the infantry had the good for¬ 
tune to drive the enemy from the hedges, where they 
were advantageoufly polled, and at the fame time all the 
cavalry of the left wing advanced to attack that of the 
enemy’s right; foon alter ali v, as in aCtion. Whilft the 
cavalry were engaged, the village of Ramillies was like- 
wife attacked, and forced after a vigorous refiftance. 

The battle lafted about two hours, and was pretty 
obftinate ; but fo foon as the allied cavalry had gained 
ground enough to attack the enemy in flar.k, they began 
to give way ; at the fame time all their infantry were put 
in diforder, fo that the whole retreated in great confu- 
fion. The cavalry of their left wing formed a little 
upon the high ground, between OfFuz and Mount St 
Andrew, to favour their retreat: but after the infantry 
and cavalry of the right wing of the allies had filed off 
between the bottom of the village of Ramiilies and Offuz, 
the whole army marched in feveral columns to attack 
the enemy anew; but they gave way before the allies 
could come up with them, and retired in great conht- 
llon, fome towards the defile of the Abbey De La Ra- 
mee and towards Dongelberge, others towards Judogne, 
and others again towards Hougarde. They were pur- 
fued all night fo clofely that they were obliged to aban¬ 
don all their artillery and baggage, part of which was 
found at Judogne and at Hougarde, with their chefts 
of ammunition. 

The enemy loft above 30,000 men, 60 cannon, 8 mor¬ 
tars, ftandards, colours, baggage, &c. the allies about 
3000. The reft of the campaign was fpent in the fieges 
of Oftend, Menin, and Aeth. In fourteen days the 
Duke defeated and difperfed the beft appointed army 
the French ever had, and recovered all Spanifti Bra¬ 
bant, the marquifate of the holy Roman empire. The 
army of the enemy confifted of 76 battalions and 142 
fquadrons, including the king’s houfehold troops (La 
Maijon du Rot) ; and the army of the allies was 74 bat¬ 
talions and 123 fquadrons. Conftdering the import¬ 
ance of the victory, the lofs of the allies was very fmall, 
not above 1100 being killed, and 2600 wounded. 

RAMLA, the modern name of Arimatbea. See 
Arimathea. 

RAMMER, an inftrument ufed for driving down 
ftones or piles into the ground ; or for beating the earth, 
in order to render it more folid for a foundation. 

Rammer of a Gun, the Gun-Jlicle ; a rod ufed in char¬ 
ging of a gun* to drive home the powder, as alfo the 
fhot, and the wadwhich keeps the (hot from rolling out. 

RAMPANT, in heraldry, a term applied to a lion, 
leopard, or other beaft that ftands on its hind legs, 
and rears up his fore-feet in the pofture of climbing, 
Blowing only half his face, as one eye, &c. It is differ¬ 
ent from faliant, in which the beaft feems fpringing 
forward as if making a Tally. 

RAMPART, in fortification, is an elevation of 
earth round a place capable of refilling the cannon of 
gn enemy ; and formed into baftions, curtains, &c. 


RAMPHASTOS, the Toucan, in ornithology. Runq.-L.ii'- 
See Rhamphastos. ' toe, 

RAMSA 7 (Allan), the Scots paftoral poet, was a ftamiuy. 
barber in Edinburgh in the early part of the prefent w ’”' v 
century. His tafte in poetry, however, has juftly rai- 
fed h;m to a degree of fame that may in fome meafure 
be confidered as a recompenfe for the frowns of for¬ 
tune. His fongs are in univerfal efteem ; as is alfo 
the only dramatic performance attributed to him, viz. 

Patie and Roger, or The Gentle Shepherd, a Scots pa¬ 
ftoral. He died in 1743 5 and was father to the inge¬ 
nious Mr Ramfay, a celebrated painter of the prefent 
age, and who has likewife diftinguifhed himfelf by fome 
well-written traCts on various branches of polite litera¬ 
ture, particularly the InveJUgator. 

Ramsay (Andrew Michael), generally known by 
the name of the Chevalier Ramfay, was a polite Scots 
writer, born of a good family at Ayr in 1686. His 
good parts and learning recommended him to be tutor 
to the fon of the earl of Wemyfs; after which, concei¬ 
ving a difguft at the religion in which he had been edu¬ 
cated, he in the fame ill humour reviewed other Chri- 
ftian churches; and, finding none to his liking, refted 
for a while in Deifm. While he was in this uncertain 
ftate of mind, he went to Leyden ; where, falling into 
the company of one Porret a myftic divine, he received 
the infection of myfticifm : which prompted him to con- 
fult M. Fenelon, the celebrated archbilhop of Cambray,. 
who had imbibed principles of the fame nature; and 
who gained him over to the Catholic religion in 1709. 

The lubfequent courfe of his life received its direction 
from his friendfhip and connexions with this prelate ; 
and being appointed governor to the duke de Chateau 
Thierry, and the prince de Turenne, he was made a 
knight of. the order of St Lazarus. He was fent for 
to Rome by the chevalier de St George, to undertake 
the education of his children; but he found fo many 
intrigues and diffenfions on his arrival therein 1724, 
that he obtained the Chevalier’s leave to return to Pa¬ 
ris. He died in 1743, ' n the office of intendant to the: 
duke of Bouillon, prince de Turenne. The moft ca¬ 
pital work of his writing is the Travels, of Cyrus., which; 
has been feveral times printed in Englifh, 

Ramsay (the Reverend James.), fo juftly cele¬ 
brated for his philanthropy, was, on the 25th of Ju¬ 
ly 1 733 » horn at Fraferfburgh, a fmall town in the 
county of Aberdeen, North Britain. His defeent 
was honourable, being, through his father, from the 
Ramfays of Melrofe in Banffshire, and through his 
mother, from the Ogilvies of Purie in Angus. His 
parents were of characters, the moft refpeCtable, but in 
circumftances by no means affluent. From his. earlieft 
years he dilcovered a ferious difpofition, and a ftrong 
thirft fi r knowledge ; and after paffing through the 
courfe of a Scotch grammar fchool education,, he was, 
inclined to purfuethe ftudiesrequifite to fit him for the 
profeffion of a clergyman ; an inclination with which- 
the wilhes of his mother, a woman of eminent piety, 
powerfully concurred. Several circumftances, however,, 
confpired to divert him for a time from his favourite 
purfuit. 

He was educated in the epifcopal perfuafion ; and ha¬ 
ving been unhappy enough to lofe liis father while yet 
very young, he found, upon his advancing towards the- 
ftate of manhood, that the joint fortunes of himfelf and. 
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'R'urfuy. tiis mother could not bear the expence of a regular edu- 
cation in either of the univerfities of Oxford or Cam¬ 
bridge, which he doubtlefs thought abfolutely neceffary 
to one who afpired to refpedlability in the church of 
England. Yielding therefore to neceffity, he refolved 
to ftudy furgery and pharmacy ; and was with this view 
bound apprentice to Pt Findlay, a phyfician (a) in Fra- 
ferftmrgh. But though obliged to reliquifh for a time 
his favourite ftudies, he did not think ignorance excu- 
fab’e in a furgeon more than in a clergyman, or conceive 
that he could ever become eminent in the profeffion in 
which circumftances had placed him, merely by {kill in 
fetting a bone or compounding a medicine. He deter¬ 
mined therefore, with the full approbation of his mafter, 
who very foon difcovered his talents for literature, to 
make himfelf acquainted with at lead the outlines of the 
liberal arts and fciences » and with this view he repaired 
in 1750 to the King’s College and univerfity of Aber¬ 
deen, where he obtained one of the burfaries or exhibi¬ 
tions which are there annually bellowed upon fuch can* 
didates for them as difplay the moft accurate knowledge 
of the Latin language. The fmall fum of five pounds, 
however (which none of thefe burfaries exceed), was 
{bill inadequate to the expence of refidence in college ; 
but our young ftudent was foon to obtain a more valu¬ 
able exhibition, and to obtain it likewife by his own 
merit. 

During the long vacation he returned to his mailer 
Dr Findlay, and was by him intruded with a very defpe- 
rate cafe in furgery, of which his management may be 
laid to have laid the foundation of his future fortunes. 
A female fervant of one of the judges of the Court of 
Seffion, who, when the court was not fitting, refided in 
the neighbourhood of Fraferfburgh, had been fo dread¬ 
fully gored by a bull, that hardly any hopes were enter¬ 
tained of her recovery 5 but Mr Ramfay, to whofe care 
the was entirely left, treated the wound with fuch fk.il- 
ful attention, that, contrary to general expectation, his 
patient recovered. This attracted the judge’s notice, 
who having informed himfelf of the young man’s cir- 
cumdances and character, recommended him fo effec¬ 
tually to Sir Alexander Ramfay of Balmain, that he 
prefented him with a burfary of 15 pounds a-year, which 
commenced at the next feflion or term, in the fame col¬ 
lege. 

He now profecuted his ftudies with comfort; and 
though he was detained in college a year longer than is 
ufual, being obliged, upon his acceptance ol a fecond 
burfary, to begin his courfe anew, he always confidered 
this as a fortunate circumftance, becaufe it gave him 
the celebrated Dr Reid three years for his preceptor. 
To that great and amiable philofopher he fo recom¬ 
mended himfelf by his talents, his induftry, and his vir¬ 
tues, that he was honoured with his friendfhip to the 
day of his death. Nor was it only to his mailers that 
his conduct recommended him ; Sir Alexander Ramfay, 
whom he vifited during fome of the vacations, was fo 
well pleafed with his converfation, that he promifed him 
4 


another burfary, in his gift, of 25 1. a-year, to com- Rsmfiy- 
mence immediately on tire expiration of that which he 
enjoyed. This promife he performed in the beginning 
of the year 1755 5 and at the folicitation of Dr Findlay 
even paid the money per advance to enable the exhibi¬ 
tioner to travel for the purpofe of improving himfelf in 
his profeffion. 

Thus provided, Mr Ramfay went to London, and ftu- 
died furgery and pharmacy under the aufpices of Dr 
Macauly; in whofe family he lived for two years, careffed 
and efteemed both by him and by his lady. Afterwards, 
having paffed the ufual examination at Surgeon’s-hall, 
he ferved in his medical capacity for feveral years in the 
royal navy; but how long he was continued in the ftation 
of a mate, or when and by whom he was firft appoint¬ 
ed furgeon, we have not been able to learn. We can 
fay, however, upon the beft authority, that by his hu¬ 
mane and diligent difcharge of his duty in either ftation, 
he endeared himfelf to the feamen, and acquired the 
efteem of his officers. 

Of h'is humanity there is indeed one memorable in- 
ftance, which muft not be omitted. Whilft he aCted as 
furgeon of the Arundel, then commanded by Captain 
(now Vice-admiral Sir Charles) Middleton, a fiave-fhip 
on her paflage from Africa to the Weft Indies fell in 
with the fleet to which the Arundel belonged. An 
epidemical difternper, too common in fuch veffels, had 
fwept away not only a great number of the unfortunate 
negroes, but alfo many of the Ihip’s crew, and among 
others the furgeon. In this diftreffed fituation the 
commander of the Guinea fhip applied to the Englifh 
Commodore for medical affiftance ; but not a furgeon or 
furgeon’s mate in the whole fleet, except Mr Ramfay, 
would expofe himfelf to the contagion of fo dangerous 
a difternper. Prompted, however, by his own innate 
benevolence, and fully authorized by his no lefs bene¬ 
volent commander, the furgeon of Arundel, regard- 
lefs of perfonal danger, and trufting in that God to 
whom mercy is more acceptable than facrifice, went on 
board the infedted {hip, vifited all the patients, and re¬ 
mained long enough to leave behind him written direc¬ 
tions for their future treatment. If a cup of cold water 
given in charity be entitled to a reward, how much 
more fuch an adlion as this ? But the rewards of Chri- 
ftianity are not immediate. Mr Ramfay indeed efcaped 
the contagion; but on his return to his own fhip, juft 
as he had got on the deck, he fell and broke his thigh¬ 
bone ; by which he was confined to his apartment for 
ten months, and rendered in a fmall degree lame through 
the remainder of his life. 

The fearlefs humanity which he difplayed on this 
occafion gained him the friendlhip and efteem of Sir 
Charles Middleton, which no future adlion of his life 
had the fmalleft tendency to impair; but the fradture 
of his thigh-bone and his fubfequent lamenefs determin¬ 
ed him to quit the navy, and once more turn his 
thoughts towards the church. Accordingly, while the 
Arundel lay at St Chriftopher’s, he opened his views to 

fome 


(a) In the remote towns of Scotland the fame man generally adts in the triple capacity of phyfician, furgeon, 
and apothecary ; and we could mention dodtors of phyfic of the firft eminence, who pradtife thus within forty 
miles of Ediabu rgh. 
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fome of die principal inhabitants of that ifland, by whom 
lie was fo ftrongly recommended to the bifhop of Lon¬ 
don, that on his coming home with Sir Charles Mid¬ 
dleton, who warmly joined in the recommendation, he 
was admitted into orders ; after which he immediate¬ 
ly returned to St Chriilopher’s, where he was prefent- 
ed by the governor to two rectories, valued at 700 1. a- 
year. 

As foon as he took poffeffion of his livings, in 1763, 
he married Mifs Rebecca Akers; the daughter of a 
planter of the bed family-connedtions in the ifland, and 
began to regulate his houfehold on the pious plan incul¬ 
cated in his EjJ'ay on the Treatment and Converfwn of the 
African Slaves in the Britijh Sugar Colonies. He fum- 
moned all his own flaves daily to the prayers of the fa¬ 
mily, when he took an opportunity of pointing out to 
them their duty in the plained terms, reproving thofe 
that had done amifs,and commending fuch as had fltown 
any thing like virtue; but he confelfed that his occa- 
fions for reproof were more frequent than for commen¬ 
dation. As became his office and charafter, he incul¬ 
cated upon others what he praftifed himfelf, and knew 
to be equally the duty of all. “ On his fird fettlement 
as a minidcr in the Wed Indies, he made fome public 
attempts to indrudt Oaves. He began to draw up fome 
eafy, plain difcourfes for their inOruflion. He invited 
them to attend on Sundays, at particular hours. He 
appointed hours at home to indruft fuch fenfible Oaves as 
would of themfelves attend. He repeatedlyeihorted their 
maders to encourage fuch in their attendance. He re¬ 
commended the French cuftom, of beginning and end¬ 
ing work by prayer. Rut inconceivable is the lidlefl’- 
nefs with which he was heard, and bitter was the cen- 
fure heaped on him in return. It was quickly fuggefl- 
ed, and generally believed that he wanted to interrupt 
the work of flaves, to give them time, forfooth, to fay 
their prayers; that he aimed at the making of them 
Chridians, to render them incapable ©f being good 
flaves. In one word, he flood, in opinion, a rebel con¬ 
vict againfl the iptered and majefly of planterfhip. And 
as the Jews fay, that in every punifhment, with which 
they have been proved, Once the bondage of Egypt, 
there has been an ounce of the golden calf of Horeb ; 
fo might he fay, that in every inflance of prejudice (and 
they were not a few) with which, till within a year or 
two of his departure from the country, he was exerci- 
ihd, there was an ounce of his fruitlefs attempts to im¬ 
prove the minds of flaves. In the bidding prayer, he 
bail inferted a petition for the converfton of thofe per¬ 
son .. But it was deemed fo difagreeable a memento, that 
feveral white people, on account of it, left off attending 
divine fervice. He was obliged to omit the prayer in- 
tire'v, to try and bring them back. In fhorr, neither 
m ere the flaves, at that time, dedrous of being taught, 
jvr were their maders inclined to encourage them.” 

That he was hurt by this negieft cainot be queftion- 
o-J, for he had a mind benevolent, warm, and irritable ; 
hut he ftill retained many friends arnengfl the mod wor¬ 
thy members of the community : and as he was ccnfoi- 
ous of having done nothing more than his duty, he con- 
ioled himfelf with reflecting, that thofe are “ blelled 
whom men revile, and perfecute, and .'peak all manner 
( f evil againfl falfcly, for the lake of the gofpel.” 

A1 til cat gh his ferious lludies were now theological, 
Jx confidered himfelf as anfwcrable to God, Ins country, 
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and his own family, for a proper ufe of every branch c ! 
knowledge which he po/Tefled. He therefore took the 
charge of feveral plantations around him in the capaci 
ty of a medical praflitioner; and attended ih:in with 
unremitting diligence, and with great fuccefs. Thus In; 
lived till the year 1777, when relinquidling the praflice 
of phyde entirely, he paid a vifit to the place of h s na¬ 
tivity, which he had not feen Once 1795. His mother, 
whofe latter days he had made comfortable by a hand- 
fome annuity, had been dead for fome year?; but he re¬ 
warded all who had been attentive to her, or in early 
life ferviceable to himfelf; and he continued the penfion 
to a fider who had a numerous fl-.miiy, for which het- 
hufband was unable to provide. 

After remaining three weeks in Scotland, and near 
a year in England, during which time he was ail mitt :J 
into the confidence of Lord George Germaine, f:cre- 
tary of date for the American department, Mr Ram- 
fay was appointed chaplain to Admiral B.nringtnn, 
then going out to take a command in the Wed In¬ 
dies. Under this gallant officer, and afterwards un- 
ddr Lord Rodney, hs was prefent at feveral engage¬ 
ments, where difplayed a fortitude and zeal for the 
honour of his country which would not have difgraced 
the oldefl admiral. To the navy, indeed, hefeems to 
have been drongly attached ; and Ire wrote, at an early 
period of h-s life, an Effay on the Duty and Qualijicitikns 
of a Sea-officer, with fuch a knowledge of the fervice 
as would have done honour to the pen of the mod ex¬ 
perienced commander. Of the fird edition of thiseii'iv 
the profits were by its benevolent author appropriated 
to the Magdalen and Britifh lying-in hofpitab, a; thofe 
of the fecond and third (which lad w r as publifhed about 
the period of which we now write) were to the maritime 
fchool, or, in the event of its failure, to the marine fociet y. 

Although careffed by both the admirals under whom 
he ferved, and having fuch influence with the latter as 
to be able to render effential fervices to the Jews and 
other perfons whom he thought hatfuly treited at the 
capture of StEudatius, Mr Rarnlky once more quitted 
the fea-fervice, and retired to bis pafloral charge in the 
Illand of St Cbriflopher’s. There, however, though the 
former animodties againfl him had entirely fublic! :ci, and 
though his friendlhip was now folicited by every puffin 
of conlequence in the ifland, he remained but a lit'. 1 3 
while. Sick of the life of a planter and of the pro- 
fpecl cf flavery around him, lie retk-nrd his living', 
bade adieu to the ifland, and returned to Engl tnd w,:h 
his wife and family in the end of the 5 ear 17S1. Im¬ 
mediately on his arrival, he was through the interell 
of his deady friend Sir Charles Middleton, pvefeut.cd 1.0 
the livings of Teflon and Netilefle.t.l in the county of 
Kent. 

Here he was foon determined, by the advice of thofe 
whom he mod refpefted, to publii'h an Efuy, which had 
been written many years before, on tie 1 n at.i'.ml ovd 
Converfwn of African Slaves in /,■’.* Eri.'if: S/gar Colo¬ 
nies. The controverfy in which this publication invol¬ 
ved him, and the acrimony with which it was carried, 
on, are fo frrih in the memory of all our : end ns, th.it 
no man who thinks of the narrow limits within which 
our biographical articles mud be connnocl, will blvtm* 
us for not entering into a detail of the part culm.— 
Torrents cf obloquy were pen red upon the benevolo .V. 
author by writers who wer* unfair ennygh to conceal 
5 11 :11 eir 
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T, am fay, their namea; and it mud be confeffed, that-his replies 
r amfden’s abounded with farcafms, which the mo ft rational friends 
Mac hine- {0 t jj e cau f e ^vhich he fupported would not have been 
ferry to fee blotted from his pages. The provocation, 
however, which he received was great; and Mr Ram- 
fay, though an amiable, virtuous, and pious man, had 
a warmth of temper, which, though not deferving of 
praife, will be cen fured by none who refieft on the frailties 
of our common nature. That the particular calumnies 
propagated againft him on this occafion were wholly 
groundlefs, it is impoflible to doubt, if we admit him 
to have been poffeffed of common underftanding. When 
feme years ago a ftory was circulated, of Swift’s ha¬ 
ving, when prebendary of Kilroot, been convifted be¬ 
fore a magiftrate of an attempt to commit a rape on 
the body of one of his parifhioners, it was thought a 
fufficient confutation of the calumny to put the retail¬ 
er of it in mind, that the dean of St Patrick’s, though 
detefted by the mod powerful faftion in the kingdom, 

' lampooned without dread, and with great fevdrity, the 
dean of Ferns for the very crime of which, had this 
•anecdote been true, he muff have been confcious that 
all Ireland knew himfelf to be guilty ? Such conduit 
cannot be reconciled to common fenfe. Had Swift 
been a ravifher, though he might have been penitent, 
andreafoned in general terms againft giving way to 
fuch licentious paffions, he would never have fatyrifed 
particular perfon for the crime of which he himfelf 
Hood convidted. In like manner, had Mr Ramfay been' 
a tyrant to his 'own {laves, though he might have ar¬ 
gued againft flavery in the abftradt, on the broad bafts 
of virtue and religion, he never could have arraigned 
for fimilar cruelty a number of individuals in the very 
ifiand which witneffed his own enormities. 

But the melancholy part of the narrative is behind. 
The agitation given to his mind by thefe calumnies, 
ar.d the fatigues he underwent in his endeavours to re- 
feue from mifery the mofthelplefs portion of the human 
race, contributed to fhorten a life in no common degree 
ufeful. Fie had been for feme time afllified with a pain 
in his ftomach, for which he was prevailed upon, tho’ 
with great reludbinee, to try the effects of air and ex- 
ercife, by attempting a journey of ioo miles. But in 
London, being'feized with a violent vomiting of blood, 
he was unable either to proceed or to be removed 
home ; and in the houfe of Sir Charles Middleton lie 
ended his days, on the 20th of July 1789, amidft the 
groans of his family, and the tears of many friends.— 
Thus died a man, of vriiom it is not too much to fay, 
that “ the bleffing of many that were ready to perilh 
came upon himfor whatever be the fate of the Aave- 
trade (fee Slavery), it is certain that his writings 
have contributed much to meliorate the treatment of 
{laves. He left behind him a widow and three daugh¬ 
ters : and his works, befides thofe to which we have al¬ 
luded, confift of a volume of Sea-fermoni, preached on 
hoard his majefty’s ftiip the Prince of Wales, which 
Ihow him to have been a mailer of true pulpit-elo¬ 
quence ; and a Treatife on Signals, which was certainly 
written, and we think printed, though we know not 
whether it was ever publifiied. 

IlAMSDEN’s Machine for Dividing Mathema¬ 
tical Instruments, is a late invention, by which 
thefe diviiions caft be performed with exceeding great 
accuracy, fuch as would formerly have been decided in¬ 


credible. On diicovering the method of confirudling Ramfden t 
this machine, its inventor, Mr Ramfden of Piccadilly, Machin e., 
received 615 1. from the commiffiohers of longitude; 
engaging himfelf to inftruft a certain number of per- 
fons, not exceeding ten, in the method of making and 
ufmg this machine from the 28th Odtober 1775 to 
28th October 1777 : alfo binding himfelf to divide all 
odlants and fextants by the fame engine, at the rate 
of three {hillings for each octant, and fix {hillings for 
each brafs fextant, with Nonius’s divifions to half mi¬ 
nutes, for as long time as the commiflioners fhould 
think proper to let the engine remain in his poffeflion. 

Of this fum of 615 1 . paid to Mr Ramfden, 300 1 . was 
given him as a reward for the improvement made by 
him in difeovering the engine, and the remaining 3151. 
for his giving up the property of it to the commif- 
fioners. The following defeription of the engine, is 
that given upon oath by Mr Ramfden himfelf. 

“ This engine eonfifts of a large wheel of bell-metal, 
fupported on a mahogany ftand, having three legs, 
which are ftrongly connected together by braces, fo 
as to make it perfectly fteady. On each leg of the 
ftand is placed a conical fririion-pulley, whereon the 
dividing-wheel refts: to prevent the wheel from Aid¬ 
ing off the fri&ion-pulleys, the bell-metal centie under 
it turns in a focket on the top of the ftand. 

“ The circumference of the wheel is ratched or cut 
(by' a method which will be deferibed hereafter) into 
2160 teeth, in which an endlefs ferew adts. Six re¬ 
volutions of the ferew will move the wheel a fpace 
equal to one degree. 

“ Now a circle of brafs being fixed on the ferew ar¬ 
bor, having its circumference divided into 60 parts, 
each divifion will confequently anfwer to a motion of 
the wheel of xo feconds, fix of them will be equal to 
a minute, See. 

“ Several different arbors of tempered fteel are truly 
ground into the focket in the centre of the wheel. The 
upper parts of the arbors that ftand above the plane 
are turned of various fizes, to fuit the centres of dif¬ 
ferent pieces of work to be divided. 

“ Wheu any inftrument is to be divided, the centre 
of it is very exadtly fitted on one of thefe arbors ; and 
the inftrument is fixed down to the plane of the divid¬ 
ing wheel, by means of ferews, which fit into holes 
made in the radii of the wheel for that purpofe. 

“ The inftrument being thus fitted on the plane of 
the wheel, the frame which carries the dividing-point 
is connected at one end-by finger-ferews with the frame 
which carries the endlefs ferew ;■ while the other end 
embraces that part of the fteel arbor, which (lands 
above the inftrument to be divided, by an anguLir 
notch in a piece of hardened fteel; by this means both 
ends Of the frame are kept perfedtly fteady and free 
from any fhake. 

“ The frame carrying the dividing-point, or tracer, 
is made to Aide on the frame which carries the endlefs 
ferew to any diAance from the centre of the wheel as 
the radius of the inftrument to be divided may require, 
and may be there faftened by tightening two clamps ; 
and the dividing-point or tracer being connefled with, 
the clamps by the double-jointed frame-, admits a free 
and ealy motion towards or from the centre for cut¬ 
ting the divifions, without any lateral fiiake. 

“ From what lias been faid, it appears, that an in¬ 
ftrument 
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SUmfden'a ftrument thus fitted on the dividing-wheel may be in this focket will produce no bad effect, as will appear RamW- 
‘Mac hine, moved to any angle by the fcrew and divided circle on hereafter when we defcribe the catting frame. Machi 

its arbor, and that this angle may be marked on the “ The wheel was then put on its ftand, the lower 
limb of the inftrument with the greateft exaftnefs by edge of the ring B retting on the circumference of and 3. 
the dividing-point or tracer, which can only move in three conical fridtion-puileys W, to facilitate its mo- 
a dirsdt line tending to the centre, and is altogether tion round its centre. The axis of one of thefe pulleys 
freed from thofe inconveniences that attend cutting by is in a line joining the centre of the wheel and the 
means of a ftraight edge. This method of drawing middle of the endlefs fcrew, and the other two placed 
lines will alfo prevent any error that might arife from fo as to be at equal difiances from each other, 
an expan lion or contraction of the metal during the “ Pis a block of wood ftrongly fattened to one of the Kg. 1. 
time ot dividing. legs of the ftand; the piece (g) is ferewed to the upper 

“ The ferew-frame is fixed on the top of a eonical fide of the block, and has half holes, in which the 
pillar, which turns freely round its axis, and alfo moves tranfverfe axis (h) turns: the half holes are kept toge- Fig. 4-. 
freely towards or from the centre of the wheel, fo ther by the ferews (i). 

that the ferew-frame may be entirely guided by the “ The lower extremity of the conical pillar P termi- Fig. r, < 
frame which connects it with the centre : by this means nates in a cylindrical fteel-pin (k), which paffes through pv 

any excentricity of the wheel and the arbor would not and turns in the tranfverfe axis (h), and is confined by ' 

produce any error in the dividing ; and, by a particular a cheek and fcrew, 

contrivance (which will be deferibed hereafter), the “ To the upper end of the conical pillar is fattened 
fcrew when preffed againft the teeth of the wheel always the frame G, in which the endlefs fcrew turns : the Fig. 45 
moves parallel to itfelf; fo that a line joining the centre pivots of the fcrew are formed in the manner of two 
Qf the arbor and the tracer continued, will always make fruftums of cones joined by a cylinder, as reprefent- 

equal angles with the fcrew. ed at X. Thefe pivots are confined between half 

Plate “ Figure d, reprefents a perfpeftive view of the en- poles, which prefs only on the conical parts, and do Fig. 5. 
ccccxxxiii. gi ne . not touch the cylindric parts : the half holes .are kept 

Plate “ Pig* 2. is a plan, of which fig. 3. reprefents a fee- together by ferews (a), which may be tightened at any 
ccccxxxiv. tion. on the line ru. time, to prevent the fcrew from fhaking in the frame. 

“ The large wheel A is 45 inches in diameter, and “ On the ferew-arbor is a fmall wheel of brafs K, Fig. j, 

/ has ten radii, each being fupported by edge-bars, as having its outfide edge divided into 60 parts, and num- 4, 5* 
reprefented. in fig. 3. Thefe bars and radii are con- bered at every 6th divifion with 1, 2, &c. to 10. The 
needed by the circular ring B, 24 inches in diameter motion of this wheel is ftiown by the index (y) on the Fig. 4. .5 
and 3 deep ; and, for greater ftrength, the whole is caft ferew-frame G. 

in one piece in bell-metal. “ H reprefents a part of the ftand, having a parallel Fig. 1. 

“ As the whole weight of the wheel A refts on its flit in the direction towards the centre of the wheel, 
ring B, the edge-bars are deepeft where they join it; large enough to receive the upper part of the conical 
and from thence their depth diminilhes, both towards brafs pillar P, which carries the fcrew and its frame: 
the centre and the circumference, as reprefented in and as the refiftance, when the wheel is moyed by the 
fig. 3. endlefs fcrew, is againft that fide of the flit H which 

“ The furface of the wheel A was worked very even is towards the left hand, that fide of the flit is faced 
arid flat, and its circumference turned true. The ring with brafs, and the pillar is preffed againft it by a 
C, of fine brafs, was fitted very exactly on the circum- fteel fpring on the oppofite fide: by this means the 
ferenee of the wheel; and was fattened thereon with pillar is ftrongly fupported laterally, and yet the fcrew 
ferews, which, after being ferewed as tight as poffible, may be eafily preffed from or againft the circumference 
were well rivetted. The face of a large chuck being of the wheel, and the pillar will turn freely on its axis 
turned very true and flat in the lath, the flattened fur- to take any direction given it by the frame L. 
fig, 3. face A of the wheel was fattened againft it with hold- “ At each comer of the piece I are ferews (n) of Fig. 4 , 
fails; and the two furfaces and circumference of the tempered fteel, having polifhed conical points : two of ° 
ring C, a hole through the centre and the plane part them turn in conical holes in the ferew-frame near (o), 
round (b) it, and the lower edge of the ring B, were and the points of the other two ferews turn in holes " 
turned at the fame time. in the piece Qj the ferews (p) are of fteel, which being 

“ D is a piece of hard bell-metal, having the hole, tightened, prevent the conical pointed ferews from un- 
which receives the ftsel-arbor (d), made very ftraight turning when the frame is moved’. 

and true. This bell-metal was turned very true on “ L is a brafs frame, which ferves to connect the end- l<v., z 
an arbor ; and the face, which refts on the wheel at (b), lefs fcrew, its frame. &c. with the centre of the wheel: ’ 

was turned very flat, fo that the fteel arbor (d) might each arm of this frame is terminated by a fteel fcrew, 
ftand perpendicular to the plane of the wheel: this that may be paffed through any of the holes (q) in the Fig. 4. 
bell-metal was fattened to the wheel by fix fteel piece Q^ as the thickjiefs of work to be divided on 
ferews ( 1 ). the wheel may require, ant? are fattened by the finger- Fig. 1. a 

“ A brafs focket 'L is fattened on the centre of the nuts (r). 
mahogany ftand, and receives the lower part of the “ At the other end of this frame is a flat piece of 
bell-metal piece D, being made to touch the bell- tempered fteel (b), wherein is an angular notch: when Fw. 6. 
metal in a narrower part near the mouth, to prevent any the endlefs fcrew is preffed againft the teeth on the cir- ° 
obliquity of the wheel from bending the arbor : good cumference of the wheel, which may be done by turn- jv. i. & 
fitting is by no means neceffary here ; fince any lhake ing the finger fcrew S, to prefs againft the fpring (t), 

■ 5 H 2 this 
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Ran - fdm's this notch embraces and prefTes- againft the fteel arbor 
Machine. ( j), This end of the frame may be railed or deprefled 
tig, -by moving the prifmatic f.ide ( 3 ), which may be fixed 
Fig- 1,:,f. at any height by the four fteel-fciews (v). 

Fig. i &6. it The bottom of this hide has a notch (k), whofe 
plane is parallel to the endlefs-fcrew; and by the point ot 
Fig. 3. the arbor (d) reding in this notch, this end of the 
frame is prevented from tilting. The fcrew S is pre¬ 
vented from unturning, by tightening the fingernut 
(w)., 

“ The teeth on the circumference of the wheel were 
cut by the following method : 

“ Having confidered what number of teeth on the 
circumference Would be mod convenient, which in this 
engine is 2160, er 360 multiplied by 6, I made two 
fcrews of the fame dimenfions, of tempered deel, in 
the manner hereafter defcribed, the interval between 
the threads being fuch as I knew by calculation 
would come within the limits of what might be turned 
• off the circumference of the wheel: one pf thefe fcrews, 
which was intended for ratching or cutting the teeth, 
was notched acrofs the threads, fo that the fcrew, when 
preffed againft the edge of the wheel and turned round, 
cut in the manner of a faw. Then having a fqgment 
of a circle a little greater thari 60 degrees, of about 
the fame radius with the wheel, and the circumference 
irade true, from a very fine centre, I defcribed an arch 
near the edge, and fet off the chord of 60 degrees on. 
this arch. This fegment was put in the place of the 
wheel, the edge of it was ratched, and the number of 
revolutions and parts of the fcrew contained between 
the interval of the 60 degrees were counted. The 
radius was corrected in the proportion of 360 revolu¬ 
tions, which ought to have been in 60 degrees, to the 
number actually found; and the radius, fo corrected, 
was taken in a pair of beam-compaffes,: while the 
wheel was«©a_Jthe lath, one foot of the compaffes was 
put in the centre, and with the other a circle was de¬ 
fended on the ring ; then half the depth of the threads 
of the fqrew being taken in dividers, was fet from this 
circle outwards, and another circle was defcribed cut¬ 
ting this point; a hollow was then turned on the edge 
of the wheel of the fame curvature as that of the fcrew 
at the bottom of the threads: the bottom of this hol¬ 
low was turned to the fame radius or diftance from the 
centre of the wheel, as the outward of the two circles 
beforemeiitioned. 

The wheel was now taken off the lath ; and the 
Tg 3. bell-metal piece D was ferewed on as before directed, 
which after this ought not to be removed. 

“ From a very exad centre a circle was defcribed 
Fig, 1.2,3. on the ring C, about of an inch within where the 
bottom of the teeth would come. This circle was di¬ 
vided with the greateft exadnefs I was capable of, fird 
into five parts, and each of thefe into three. Thefe 
parts were then bifeded four times r (that is to fay) 
fuppofing the whole circumference of the wheel to con¬ 
tain 2160 teeth, this beijlg divided into five parts, each 
would contain 432 teeth ; which being divided into three 
parts, each cf them would contain 144; and this fpacq. 


bifeaed four times would give 72, 36, 18, and 9: there- Ksmfdtc'fc 
iore each of the lad divifions would contain nine teeth. Machine, 
But, as I was apprehenfive feme errbr might arifefrom 
quinquefedion and trifeaion, in order to examine the 
accuracy ot the divifions, I defcribed another circle on 
the ring C, -yV inch within the former, and divided it Fig- 7, 
by continual bifedions, as 2160, 1080, 540, 270, 135, 

674, and 33!; and as the fixed wire (to be defcribed 
prefently) eroded both- the circles, I could examine 
their agreement at every 135 revolutions; (after ratch¬ 
ing, could examine it at every 33 s.); but, not finding 
any fenfible difference between the two fets of divifions, 

I, for ratching, made choice of the former; and, as 
the coincidence of the fixed wire with an interiedion 
could be more exadly determined than with a dot or 
divifion, I therefore made ufe of interfedions in both 
circles before defcribed. 

“ The arms of the frame L were conne&ed by a thin Fig. 7. 
piece of brafs of \ of an inch broad, having a hole in 
the middle of T \ of an inch in diameter; acrofs this 
hole a filver wire was fixed exadly in a line to the cen¬ 
tre of the wheel; the coincidence of this wire with the 
mterfeftions was examined by a lens inch focus, 
fixed in a tube which was attached to one of the aims 
L (a). Now a handle or winch being fixed on the 
end of the fcrew, the divifion marked ic on the circle 
K was fet to its index, and, by means of a clamp and 
adjufting fcrew for that purpofe, the interfedion mark¬ 
ed 1 on the circle C was fet exadly to coincide with 
the fixed wire; the fcrew was then carefully preffed 
againft the circumference of the wheel, by turning the 
■finger-ferew, S.; then, removing the clamp, I. turned 
the fcrew by its.handle 9 revolutions, till the inteifec- 
tion marked 240 came nearly to the wire ; then, un- 
tuming the finger-ferqw S, I releafed the fcrew from 
the wheel, and turned the wheel back till the inteifec- 
tion marked 2 exadly coincided with the wire, and, 
by means of the elamp beforementioned, the divifion 
ic on the circle being fet to its index, the fcrew was 
preffed againft the edge of the wheel by the finger- 
ferew S ; the clamps were removed, and the fcrew turn¬ 
ed nine revolutions till the interfedion marked 1 near¬ 
ly coincided with the fixed wire; the fcrew. was re¬ 
leafed from the wheel by unturning the finger-ferew S. 
as before, the wheel was turned back till the interfec- 
tion 3 coincided with the fixed wire; the divifion 10 
on the circle being fet to its index, the fcrew was prei- 
fed againft the wheel as before, and the fcrew was turn¬ 
ed 9 revolutions, till the interfedion 2 nearly coincided 
with the fixed wire, and the fcrew was releaied ; and 1 
proceeded in this manner till the teeth were marked 
round the whole circumference of the wheel. This 
was repeated three times round, to make the imprei- 
fion of the fcrew deeper. I then ratched the wheel 
round continually in the fame diredion without ever 
difengaging the iciew; and, in ratching the wheel 
about 300 times round, the teeth were finfihed. 

“ Now it is evident, if the circumference of the wheel 
was even one tooth or ten minutes greater than the 
fcrew would, require, this error would in the firft in- 

- fiance. 


(a) The interfedions are marked for the fake of iiluftratibn, though properly inviftble, they lying. under th& 
brafs plate. 
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»awf%kis*» ,’ ; , nce > DC reduced to , t ; , part cf a revolution, or two 
M achine. f e€0n( J 3 ant l a half ; and thefe errors or inequalities of 
the teeth were eqtt dly difeributed round the wheel at 
ihe diftance of nine teeth from each other. Now, as 
the ferew in notching had continually hold of i'everal 
teeth at the fame time, and, thefe conftantly eh.anging, 
the abovementioned inequalities foon corrected them- 
felves, and the teeth were reduced to a perfect equality. 
The piece of brafs which carries the wire was now ta¬ 
ken away, and the cutting ferew was alio removed, 
and a plain one (hereafter dtl'ei ibed) put in its place : 
on one end of the ferew is a fmall brafs circle, having 
its edge divided into 60 equal parts, and numbered at 
every iixth diviiion, as beforementioned. On the ether 
end of the ferew is a ratchet-wheel C, having 60 teeth, 
Fig.j.' covered by the hollowed circle (d), which carries two 
clicks that catch upon the oppoiitc Tides of the ratchet 
when the ferew is to be moved forwards. The cylin¬ 
der S turns on a (bong fteel arbor F, which pafles 
through and is firmly lcrewed to the piece Y: this 
piece, for greater firmnefs, is attached to the ferew- 
Fig, 4. frame G by the braces (v) : a fpiral groove or thread 
is cut on the cutfide of the cylinder S, which ferves 
both for holding the filing, and alfo giving motion to 
the lever J on its centre by means of a fteel tooth (n), 
that works between the thieads of the fpiral. To the 
lever is attached a ftrong fteel pin (m), on which a 
brafs focket (r) turns ; this focket pafles through a flit 
in the piece (p), and may be tightened in any part of 
the flit by the finger-nut (f) : this piece feives to regu¬ 
late the number of revolutions of the fcicw for each 
tread of the treadle R. 


pleafure by the four fmger-ferews f , which profs agnmft Ram We 
Reel fprings to avoid fpoiiiig the arms: the piece (qj Madiir 
is made to turn without fiiake between two conical w ” v ' 
pointed ferews (f), which are prevented from unturn¬ 
ing by tightening the finger-nuts N. 

“ The piece M is made to turn on the piece (q), by Fig. 6 . 
:he conical pointed ferews (f) relllng in the hollow cen¬ 
ters (e). 

“ As there is frequent occafion to cut divisions on 
inclined planes, for that purpofe the piece y, in which 
the tracer is fixed, has a conical axis at each end, 
which turn in half holes: when the tracer is fet to any 
inclination, it may be fixed there by tightening-the 
fteel ferews 

Defeription of the Engine It -witch the enileft ferew of the 
Dividing Entitle wjs cut. 

“ Fig. 9, reprefents this engine cf Its full dimenfiens 
feen from one fide. 

“ Fig. 8. the upper fide of the fame as feen from 
above. 

“ A reprefents a triangular bar of fteel, to which the 
triangular holes in the pieces 13 and C are accurately 
fitted, and may be fixed on any part of the bar by the 
ferews D. 

“ E is a piece of fteel whereon the ferew i; intended 
to be cut; which, after being hardened and tempered, 
has its pivots turned in the form of tw-o fruftums of 
cones, as reprefented in.the drawings of the dividing 
engine (fig. 5.). Thefe pivots were exaftly fitted to 
the half holes F and T, which were kept together by 
the ferews Z. 


“ T is a brafs box containing a fpiral fprir.g; a 
, r. ftrong gut is fattened and turned three or four times 

. x. round the circumference of this box; the gut then 

pafles feveral times round the cylinder S, and from 
thence down to the treadle R. New, when the treadle 
is prefled down, the ftring pulls the cylinder S round 
its axis, and the clicks catching hold of the teeth on 
the ratchet carry the ferew round with it, till, by the 
tooth (n) working in the fpiral groove, the lever J is 
, 4 . brought near the wheel (d), and the cylinder flopped 
by the ferew-head (x) (hiking on the top of the lever 
J; at the fame lime the fpring is wound up by the 
other end of the gut pafling round the box T. Now, 
, ,, when the foot is taken off the treadle, the fpring un¬ 

bending itfelf pulls back the cylinder, the clicks leaving 
the ratchet and ferew at reft till the piece (t) ftrikes on 
the end of the piece (pj : the number of revolutions 
j of the ferew at each thread is limited by the number of 
revolutions the cylinder if. allowed to turn back before 
the flop ftrikes on the piece (p). 

“ When the endlefs ferew was moved round its axis 
with a confiderable velocity, it would continue that 
motion a little after the cylinder S was flopped : to 
r Sc 4. prevent this, the angular lever » was made ; that when 
the lever J comes near, to flop the ferew (x), it, by a 
fmall chamfer, prefles down the piece ;i of the angular 
lever; this brines the other end x of the fame lever 
forwards, and flops the endlefs ferew by the fteel 
pin ftriking upon the top < f it: the Foot cf the le¬ 
ver is raifed again by a fmall fpring preffing on the 
brace (v). 

“ D, two clamps, connected by the piece -j, Aide 
. one on each arm of the frame L, and may be fixed at 


“ H reprefents a ferew of uniempeted fteel, having 
a pivot I, which turns in the hole K. At the other 
end of the ferew is a hollow centre, which receives the 
hardened conical point of the fteel pin IvI. When this 
point is fufficiently prefled againft die ferew, to pre¬ 
vent its (Inking, the fteel pin may be fixed by tight¬ 
ening the ferews Y. 

“ N is a cylindric nut, moveable on the ferew H; 
which, to prevent any {hake, may be tig! tened by 
the ferews Q. This nut is conueffed with the-faddle- 
piece P by means of the intermediate univerfal joint 
W, through which the arbor of the ferew H pafles. A 
front view of this piece, with a leftion acrofs the 
ferew arbor, is reprefented at X. This joint is connec¬ 
ted with the nut by means of two fteel flips Sf. which 
turn on pins between the cheeks T on the nut N. The 
other ends of thefe flips S turn in like manner on pirts 

(a) . One axis of this joint turns in a hole in the cock 

(b) , which is fixed to the faddle-piece ; and the other 
turns in a hole (d), made for that purpofe in the lame 
piece on which the’cock (b) is fixed. By this means,, 
when the ferew is turned round, the faddle-piece will 
Hide uniformly along the triangular bar A. 

« K is a fmall triangular bar of well-tempered fteel, 
which Aides in a groove of the fame form on the 
faddle-piece P. The point of this bar or cutter is 
formed to the fh-ipe of the thread intended to be cut 
on the endlefs ferew. When the cutter is fet to take 
proper hold cf the intended ferew, it r.i iy be fixed by 
tightening the ferew (e), which prefs the two pieces 
of brafs G upon it. 

“ Having meafured the circumference of the divi¬ 
ding-wheel, I found it would require a ferew about nc 

thread 
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Ramfty. thread in a hundred conifer than the guide-ferew H. noted and fpacious haven, in which the greateft fleet may Ram [gate 
The wheels on the guide-ferew arbor H, and that on ride at anchor with fafety enough from all winds but the II 
the ileel E, on which the Jcrew was to be cut, were north-eaft, and in that cafe they need not be embayed. R amu s- 
proportioned to each other to produce that effect, by f his town handing upon a beach of ioofe fand,or Ihingle, 
giving the wheel L 198 teeth, and the wheel is in danger, if not timely prevented, of being Warned 
2CO. Thefe wheels communicated with each other away by the fea. 


by means of the intermediate wheel R, which alfo fer- 
ved to give the threads on the two ferews the fame di¬ 
rection. 

“ The faddle-piece P is confined on the bar A by 
means of the pieces (g), and may be made to Aide with 
. a proper degree of tightnefs by the ferews fn).” 

For Ramfden’s equatorial or portable obfervatory, fee 
Optics, n° 102. and Astronomy, n° 504. See al¬ 
io a long account of an equatorial inftrument made by 
Mr Ramfden by the direction of Sir George Shuck- 
burgh in the Philofophical Tranfadtions for 1793, art. x. 
p. 67. In this inftrument the circle of declinations is 
four feet in diameter, and may be obferved nearly to 
a fecond. The glafs is placed between fix pillars, which 
form the axis of the machine, and turn round by two 
pivots placed on two blocks of ftone. See alfo Baro¬ 
meter. 

RAMSEY, a town of Huntingdonfhire, 68 miles 
north of London, and 12 north-eaft of Huntingdon. 
It is fituated as it were in an ifland, being everywhere 
encompafl'ed with fens, except on the weft, where it is 
feparated from the terra firma by a caufey for two 
miles. The neighbouring meers of Ramfey and Whitle- 
fey, which are formed by the river Nyne, abound with 
fowl and filh, efpecially eel and large pikes. It was 
once famous for a very rich abbey, part of the gatehoufe 
of which is ftill ftanding, and a neglected ftatue of Ail- 
win ; the epitaph of whofe tomb, which is reckoned 
one of the oldeft pieces of Englifh feulpture extant, 
ftyles him “ kinfman of the famous King Edward, al¬ 
derman of all England, and the miraculous founder of 
this abbey.” It was dedicated to St Dunftan, and its 
abbots were mitred, and fat in parliament; and fo 
many kings of England were benefactors to it, that its 
yearly rents, fays Camden, were 700c 1 . The town 
was then called Ramfey the Rich ; but by the diffolution 
of the abbey it foon became poor, and even loft its mar¬ 
ket for many years, till about 185 years ago it reco¬ 
vered it. It is held on Saturday, and is reckoned one of 
the molt plentiful and cheapeft in England. In the 
year 1721 a great number of Roman coins were found 
here, fuppofed to have been hid by the monks on 
1’ome incurfion of the Danes. There is a charity lchool 
in the town for poor girls. W. Long. o. 19. N. Lat. 
52. 26. 

Ramsey, an ifland of fouth Wales, on the coaft of 
Pembrokefliirc, about two miles in length, and a mile 
and a half broad. Near it are feveral fmall ones, known 
by the name of the liflztp and his clerks. It is four 
miles weft of St David’s, and 17 north-weft of Mil- 
iord haven. It belongs to the bifhopric of St Da¬ 
vid’s, and was in the lalL age, fays Camden, famous for 
the death of one Juftinian, a moil holy man, who re¬ 
tiring hither from Britanny, in that age rich in faints, 
and devoting himfelf entirely to God, lived a long 
while in folitude, and being at laft murdered by his 
fevvant was enrolled among the martyrs. W. Long. 5. 
20. N. Lat. 51. 55. 

Ramsey, in the Ifle of Man, to the north, a moll 


RAMSGATE, a fea-port town of Kent, in the ifle 
of Thanet, five miles from Margate, where a very fine 
pier has been lately built for the fecurity of fhips that 
come into the harbour, being feated near the Downs, 
between the north and fouth Foreland, 10 miles north- 
eaft of Canterbury. The town is fituated in the cove 
of a chalky cliff. It was formerly but an obfeure fifh- 
ing village, but fin.ee the year 1688 has been improved 
and enlarged by a fuccefsful tirade to Ruffia and the 
eaft country. But what renders it moil worthy of no¬ 
tice, and attracts multitudes of ftrangers, is the new 
harbour, which is one of the moft capacious in Eng¬ 
land, if not in Europe. It was begun in the year 
1 75 °, but delayed by various interruptions. It con- 
filts of two piers; that to the eaft is built wholly of 
Purbeck ftone, and extends itfelf into the ocean near 
800 feet before it forms an angle ; its breadth on the 
topis 26 feet, including a ftrong parapet wall, which 
runs along the butfide of it. The other to the weft is 
conftruCfed of wood as far as the low-water mark, but 
the reft is of ftone. The angles, of which there are 
five in each pier, confift of 160 feet each, with oCta- 
gones at the end of 60 feet diameter, leaving an en¬ 
trance of 200 feet into the harbour, the depth of which 
admits of a-gradual increafe of 18 to 36 feet. E. Long. 
1. 30. N Lat. 51. 22. 

R AMT RUT, a deity worlhipped by the Ranazins 
of Hindoftan, where he has a celebrated temple at 
Onor. He is reprefented as more refembling a mon¬ 
key than a man. 

RAMTJS, in general,' denotes a branch of any 
thing, as of a tree, an artery, &c. In the anatomy of 
plants it means the firft or lateral branches, which go 
off from the petiolum, or middle rib of a leaf. The 
fubdivifions of thefe are called furcult; and the final 
divifions into the moft minute of all, are by fome called 
capillamenta ; but both kinds are generally denominated 
fur cuius. ' .. 

Ramus (Peter), was one of the moft famous pro- 
feffors of the 16th century. He was born in Picardy 
m 1515. A thirft for learning prompted him to go 
to Paris when very young, and he was admitted a fer- 
vant in the college, of Navarre, Spending the day in 
waiting on his matters, and the greateft part of the 
night in ftudy, he made fuch furpiifing progrefs, that, 
when he took his matter of arts degree, he'offered to 
maintain a quite oppofite doClrine to that of Ariftotle. 
This raifed him many enemies; and the two firft 
books he publilhed, Injlitutiones Dialectic's, and Atijlo- 
telica Animad’verjiones , occafioned great dillurbances in 
the univerfity of Paris : and the oppofition againft him 
was not a little heightened by his defeating the Rorcifti 
religion, and profeifing that of the Reformed. Being 
thus forced to retire from Paris, he vifited the univer- 
fities of Germany, and received great honours where- 
ever he came. He returned to France in 1571, agd 
loft his life miferably in the horrid maflacre of St Bar¬ 
tholomew’s day. He was a great orator, a man of uni- 
verfal learning, and endowed with very fine moral quali- 
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ties. He publifhed many books, which Teiftier enu¬ 
merates. Ramus’s merit in his oppofition to Ariftotle, 
and his firmnefs in undermining his authority, is unque- 
ftionably great. But it has been doubted, and with 
much reafon, whether he was equally fuccefsful in his 
attempts after a new logical inllitute. We have the 
following general outline of his plan in Dr Enfield’s 
Hiftory of Philofophy. “ Confidering dialeftics as the 
art of deducing conclufions from premifes, he endea¬ 
vours to improve this art, by uniting it with that of 
rhetoric. Of the feveral branches of rhetoric, hecon- 
fiders Invention and difpofition as belonging equally to 
logic. Making Cicero his chief guide, he divides his 
treatife on dialedtics into two parts, the firft of which 
treats of the invention of arguments, the fecond of 
judgments. Arguments he derives not only from what 
the Ariftotelians call middle terms, but from any kind of 
propofition, which, connefted with another, may ferve 
to prove any afiertion. Ofthefe he enumerates various 
kinds. Judgments he divides into axioms, or felf-evi- 
dent propofitions, and dianeett, or dedu&ions by means 
of a feries of arguments. Both thefe he divides into 
various dalles; and illuftrates the whole by examples 
from the ancient orators'and poets. 

“ In the logic of Ramus, many things are borrowed 
from Ariftotle, and only appear under new names; and 
many others are derived from other Grecian fources, 


particularly from the dialogues of Plato, and the logic 
of the Stoics. The author lias the merit of turning 
the art ot loafoniug from the futile fpeculations of the 
fehools to forenfic and. common ufe; but his plan is 
defedfive in confining the whole dialectic art to the 
fingle object of dilputatien, and in omitting many 
things, which rcfroh the general culture of the un- 
derftanding and the hmifgaiion of truth. Notwith- 
ftanding tlie defedls of his i jftem, we cannot however, 
fubfcribe to the fevere confine which has been palled 
upon Ramys by Lord Bacon and others; for much 
is, we think, due to him for having with fo much 
firnlnefs and perfeverance' aliened the natural free¬ 
dom cf the human underllanding. The logic of Ra¬ 
mus obtained great authority in the fehools of Ger¬ 
many, Great Britain, Holland, and France ; and long 
and violent contefts arofe between his followers and 
thofe of the Stagyrite, till his fame vanilhed before 
that of Defcartes.” 

RAN, in the old Englifh writers, means open or pu¬ 
blic robbery, fo manifelt as not to be denied. K in clicitur 
operta rap'tna qua negari non poteji. Lamb. 125. Leg. 
Canut. cap. 58. Hence it is now commonly faid of 
one who takes the goods of another injurioufly and vio¬ 
lently, that he has taken or fnatched all he could rap and 
ran- a , 

RANA, or Ranula. SeeRANut-A. 
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The following Vindication of the Character of George Fox, 
from the Account given of him in the Encyclopedia, Vol. XV. 
page 734, was drawn up by the Society called Quakers, and is 
now printed by their particular Defire . 


To the Editor of the American Edition of the En¬ 
cyclopedia, wherein is revived a Jlale, and, 
heretofore fully refuted Calumny, traducing 
the religious Character of George Fox, called 
by a fubjoined Note, in the confident Style of 
authentic Hi/lory, an Extract from the Works 
of Lefley ; the following Remarks and Quota¬ 
tions are refpeflfully offered ; whereby an Op¬ 
portunity may be afforded his Readers of 
judging for themfelves what Degree of Credit 
is refpectively due to Accounts fo effentially op- 
pofite ; and that thereby he may difclaim any 
injurious Partiality having influenced him in 
the Republication of faid Extratt. 

T HAT national and political religion has been, 
and continues to be, mingled with human inven¬ 
tions and traditions, adapted and fubfervient to the 
purpofes of lucre, and an imperious domination over the 
confciences of men, is evident from its recourfe to a 
precarious intolerant coercion for fup, ort, through 
the viciflitudes of human power and authority. The 
annals of the Stewarts and of Cromwell abound with 
proofs of a venal priefthood, and their bigoted adhe¬ 
rents, recurring to human depravity as an engine to 
uphold their fy items of dead works, and maintain their 
ufurpation of the divine prerogative: many are the in- 
flances to be found on record of thofe itnifter preten¬ 
ders to zeal for religion, exerting, all their influence 
with the populace to excite them to tumultuous ads of 
violence and cruelty againil innocent men and women, 
who were eminent examples of piety and virtue, be- 
eaufe they believed it their duty to bear teilimony to a 
free Gofpel miniftry, uninfluenced by the fordid mo¬ 
tives of earthly emolument, and manifefted their love 
of their neighbour by affedionately and fervently in¬ 
viting them to an inward attention to the vital princi¬ 
ple of true religion, imparted to the mind of every ra¬ 
tional creature j boldly declaring and publifhing their 
faith (confirmed by undeniable Scripture teilimony) 
in this pure emanation of the Divine Nature,, as the only 
infallible teacher, and fur-e guide to felicity : for this 
their benevolent and adive zeal in affecting and diffe- 
minating thofe truly Chriilian dodrines, and for their 
unlhakcn adherence thereto,,exemplified in a godly cir- 


cumfpedion of life, and plain fimplicity of manners 
and communication, mifunderllood as a clownifh An¬ 
gularity ; they were by bigots to the vain and licentious 
cufioms prevalent in the world, accounted (as were for 
like reafons, the primitive followers of Chrift) peftilent. 
difturbers, and turners of the world u'pfide down, their 
religion being irreconcilable to that which, through the 
devices of unfandified wifdorn, is modelled and accom¬ 
modated to favour the ambitious aims and felfifh views 
of thofe whofe minds the god of this ’world hath blinded, 
who as they could not comprehend, or were unwil¬ 
ling to become fubjed to the infpeaking divine law of 
truth and righteoufneff, which thofe unmodifh inno¬ 
cents bore witnefs to, fo their pride could not endure,, 
but took high offence at the unflattering, though really 
inoffenfive plainnefs of the language and demeanor of 
thofe patient and ftedfaft examples and promoters of 
good will to. men. Hence the many unmet ited re¬ 
proaches, fcornful epithets, and nicknames, among 
which that of Quakers was early bellowed on this peo¬ 
ple ; their pradical adherence to Gofpel principles made 
a fubjed of feoff and ridicule ; the phrafes or modes- 
of expreffion ufed by fome of the illiterate among them, 
perverted to the purpofes of abufe and Dander. Of 
this complexion are the generality of afperfions call on. 
George Fox, one of which, claiming fpeci.il notice on 
the prefent occafion, is a fabrication attributed to one 
Lefley, reputed author of a publication entitled The 
Snake in the Grafs. From this writer’s works is faid 
to be extraded, a letter from George Fox to Oliver 
Cromwell, a palpable perverfion ; of which, were there 
no other proofs, a candid comparifon ot it with the 
general tenor of George Fox’s writings, carefully pre- 
ferved, might fnfficiently convince the unprejudiced of 
its being a piece of mockery, intended to diferedit the 
religious principles of the people called Quakers, thro’ 
a mimicry of the ftyle of George Fox, and making ufe. 
of fome of the expreffions contained in his genuine let¬ 
ter to Oliver Cromwell, of which this forgery is pre¬ 
tended to be a copy. The true purport of faid genu¬ 
ine letter, with the circumftances leading to, and ac¬ 
companying it, as cited from unimpeachable authority,, 
by j. Gough in his Hiflory of the People called Qua¬ 
kers, Vol. I. p. 155. being as follows : 

“ He (George Fox) went from Drayton to Leicef,- 
ter, and from thence to Whetftone, where a meeting., 
was to be held ; but before it began,., about feventeen. 
troopers of Colonel Hacker’s regiment took, him up 
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arid brought him before the Colonel and his company 
of officers, by the procurement of the priefts, as he 
thought; and after much difcourfe and reafoning with 
them, the Colonel gave him liberty to go home, provi¬ 
ded he would Jlay there and not go abroad to meeting; 
but George being unwilling to agree to the conditions, 
his fon Nedham faid, * Father, this man hath reigned 
too long, it is time to have him cut off.’ So malici¬ 
ous a fpeech drew from George this pertinent querie ; 
‘ For what ? What have I done ? Or who have I wrong¬ 
ed from a child ? In this country I had my birth and 
education, and who can accufe me of any evil from my 
infancy to this day :’ Then the Colonel aflted him if 
he would go home, and flay at home ? George, looking 
upon this requifition as unreafonable, having admini- 
ftered no caufe for fuch reftridtion of his liberty, repli¬ 
ed, f he fhould agree-thereto it would imply that be was 
guilty of fomething for which his home was made his prfon ; 
and if he went to meeting, they would confider that as a 
breach of their order ; therefore he plainly told them he 
floould go to meeting, and could not anfwer their requirings. 
‘ Well then,’ faid Hacker, ‘ I will fend you tomorrow 
morning by 6 o’clock to my lord Protector, by Cap¬ 
tain Drury, one of his life guard.’ That night he was 
kept in the Marfhelfea, and next morning about the 
hour appointed delivered to Captain Drury. But be¬ 
fore they fet off, requefting to fpeak with Colonel 
Hacker, he was taken to his bedfide, when the Colonel 
repeated his order to him to go home and ftav there: 
and George being ftill unwilling to comply, the Colo¬ 
nel infifted on his going to the Protedlor. Whereupon 
George kneeled down at his bedfide and prayed the 
Lord to forgive^him : looking upon him to be like Pi¬ 
late, willing to wafh his hands while he complied with 
the inftigations of the perfecuting priefts ; and there¬ 
fore defired him, when the day of his mifery and trial 
came upon him, then to remember what he hadfaid to him ( a. ) 
So parting frorp him, he was carried prifoner by Cap¬ 
tain Drury to London, where, being lodged at the 
Mermaid, Charing Crofs, Drury went to inform the 
Protector, who fent him back with this meffage, that 
the Protedlor required of George Fox that he fhould 
promife not to take up the fword, or any other wea¬ 
pon, againft him or the government, as it then was ; 
that he Ihould write it in what words he faw proper, 
and fet his band to it. George, on confideration there¬ 
of, wrote to the Protedlor the next morning by the 
name of Oliver Cromwell, declaring in the prefence of 
the Lord, that he did deny the wearing or drawing 
of a fword, or any outward weapon againft him or any 
man. That he was lent of God to Hand a witnefs 
againft all violence, and againft the works of darknefs ; 
and to bring people from the occafton of wars and fight¬ 
ings to the peaceable Gofpel; and from being evil doers, 
to whom the magiftrates’ fword fhould be a terror; to 
which he fubferibed his name and gave it to Captain 
Drury to deliver to Cromwell. Some time after Drury 
returned, and brought George Fox before the Protedlor 
at Whitehall. Upon his coming in he faid, Peace be 
in 'this houfe ; and exhorted the Protedlor to keep in the 
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fear of God, that he might receive wifdovi from him } that 
by it he might Is ordered, and with it might order all things 
under his hand to God’s glory. They had much dif¬ 
courfe about religion, in which the Protedlor carried 
himfelf with much moderation : but remarking that 
George Fox and his friends quarreled with the minijlers . 
George told him he did not quarrel with them, but 
they quarreled with him ; but, added he, if we own 
the prophets, Chrift, and the apoftles, we cannot up¬ 
hold fuch teachers as they teftified againft, that is, fuch 
as violate Chrift’s commands in not giving freely; 
fuch as take the overfight of the flock for filthy lucre 
and divine for money. When George made a mo¬ 
tion to retire, upon other people coming in, Cromwell 
took him by the hand, and with tears in his eyes faid. 
Come again to my houfe, for if thou and I were but 
an hou-r of a day together, we fhould be nearer one to 
another; adding, that he wifhed him no more ill than 
he did his own foul. Then George bade him hearken 
to the voice of God, Hand in his counfel and obey it, 
if he did fo it would preferve him from hardnefs of 
heart, but if not, his he-irt would be hardened. The 
Portector feemed alFecled, and faid it was true. George 
then taking his leave retired, and Captain Drury fol¬ 
lowing him out, informed him that the Lord Protedlor 
faid he was at liberty, and might go whither he 
would.” 

The adverfaries of this religious fociety manifefted a 
peculiar enmity againft George Fox, and to their own 
degradation, in not a few' inftances, alleged things re- 
fpedting him, both abfolutely falfe and grofsly ab- 
furd (b). By fuch practice and defamations he ap¬ 
pears to be confldered a wild fanatic and mad enthuli- 
aft, by thofe who knew little of him, and had little in¬ 
clination to be better informed, willing to abide under 
prejudice father than liften to any thing tending to re¬ 
move it; while thofe who knew him beft, and are mod 
to be depended on for a true account of him, do tef- 
tify that he had a fair, reafonable, and equitable claim 
to the apoftle’s defence—“ I am not mad j but fpeak 
forth the words of truth and fobernefs.” 

Jofeph Phipps, in his book entitled The Original 
and Prefent State of Man, See. page 162. in anfwer 
to the ill-founded cavils of S. Newton againft George 
Fox, gives the following account of him, the veracity 
whereof is prefumed to be funportable by more au¬ 
thentic teftimonials than any his vilifiers can fubftan- 
tiate. 

“ The fundamentals he preached were, Chrift once 
in the flefti, and always in fpirit, as the light and life 
of men, the Mediator, the Propitiation, the Interceffor, 
the potential and actual Redeemer, offered for all, and 
to all, and the efpecial Saviour of all that believe in 
him fo as to obey him ; with the neceffuy of regenera¬ 
tion in man, and the pradlice of every moral and Chrif- 
tian virtue. 

“ Is it nothing extraordinary, that a perfon fo ob- 
feure and illiterate, fo little converfaut amongft men, 
fo uneducated in arts, languages, and fciences, fo un- 
Verfed in the various modes of divinity, by turns in 

fafnion, 


[a) Which he did when near his execution, being tried and condemned in 1660, as one of the judges, of 
King Charles I. 

(b) The forry fictions of Marfhall afford a fample in kind, See Gough’s Hiftory, Vol. I. p. 119. 
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falhion, uninftrucled, unprovided, unprotected by men, 
fhould fingly and alone launch into the troubled Tea of 
a tempelluous fluctuating world, and in direCt oppo- 
fition to all the pride, policy, and power of a learned 
and lucrative priefthood, and a prejudiced people with 
a bigoted magidracy at their head ; that fuch an one, 
by the Ample doCtrine of the crofs of Chrift, Ihould be 
made inftrumental to the turning of thopfands, not 
from form to form, but from darknels to light ; from 
the power of Satan to the power of God ; from a death 
in fin, to a life of righteoufnefs ; from habitual vice, 
to a courfe of virtue, infomuch that fome judicious 
magiftrates declared, the people raifed through his mi- 
niftry, eafed their hands of much trouble ; and had it 
not been for the fpreading of this principle of divine 
light, the nation would have been overrun with ran- 
terifm and licentioufnefs. In this great and good 
v/ork, George Fox, with the people he had been in¬ 
ftrumental to raife, ftood with unabated courage and 
conftancy, and were enabled, with undaunted fortitude 
to bear up againft near forty years cruel perfecution, 
with fmall intervals, both from royal and republican 
parties, as each afcended the fcale of national power. 
This he was favoured to fee an end of, before his re¬ 
moval beyond the noife of archers, and out of the 
reach ol envy and malignity.” 

The fame author, page 209. fhewing faid Newton’s 
falfe citation from George Fox’s Great Myftery, and 
perverfion of his true meaning, adds, 

“ George Foxes Treatife was printed in 1659, and 
contains curfory anfwers to above an hundred different 
oppofers, who in a manner mobbed him from the prefs 
at that contentious period ; and as he had full em¬ 
ployment for his time othervvife, and had not the be¬ 
nefit of that liierature which is now common, infa¬ 
mous advantages then were, and have often fince been 
taken by deiigning antagonifts, of the inaccuracy of 
his expreflions. But I fhould think it beneath any per- 
fon of a liberal education and character, to copy from 
thofe ill-intenders, or to follow them in fuch a difin- 
genuous line.” 

In point of veracity, and intimate knowledge of the 
true, rational, moral, and religious character of George 
Fox, it is prefumed that, amongft his revilers, or thofe 
who fhew a fondnefs for reviving their calumnies, no 
authority can be produced which, with judges inge¬ 
nuous of temper and upright of meaning, will be held 
more unqueftionably refpedable than that of William 
Fenn, who in his Preface to George Fox’s Journal, 
f olio 30. gives this teftimony of him : 

“ Truly I muft fay, that though God had vifibly 
cloathed him with a divine preference and authority ; 
and indeed his very prefence expreffed a religious ma- 
jefty, yet he never abufed it, but held his place in the 
church of God with great meeknefs, and a moll en¬ 
gaging humility and moderation. For upon all oc- 
caftons, like his bleffed Mafter, he was a fervant to 


all, holding and exercifmg his eldeiflfp in the invifible 
power that had gathered them, with reverence to the 
head and care over the body, and v’as received only 
in that fpirit and power of Chrift, as the firft and chief 
elder of his age; who as he was therefore worthy of 
double honour, fo for the fame reafon it was given by 
the faithful of this day, becaufe his authority wa; in¬ 
ward and not outward, and that he got it and kept it 
by the love of God and power of an endlefs life. I 
write my knowledge and not report, and my witnefs is 
true, having been with him for weeks and months to¬ 
gether on divers occafions, and thofe of the neareft and 
moll exercifing nature, and that by night and by day, 
by fen and by land, in this and in foreign countries; 
and I can fay I never faw him out of his place or not 
a mgtch for every fervice or occafion. For in all things 
he acquitted himfelf like a man, yea a ftrong man, a 
new and heavenly-minded man. A divine, and a na- 
turalift, and all of God Almighty’s making. I have 
been furprifed at his queftions and anfwers in natural 
things, that whilft he was ignorant in ufelefs and fo- 
phiftical fcience, he had in liim the foundation of ufe- 
ful and commendable knowledge, and cherifhed it 
every where. Civil beyond all forms of breeding in 
his behaviour ; very temperate, eating little and lleep- 
ing lefs, though a bulky perl’on.” 

Such is the clear, unambiguous account given ef 
this grofsly-abufed, much-enduring fervant of Jefus 
Chrift ; not only by William Penn, but alfo by other 
his cotemporaries, nearly intimate and thoroughly ac¬ 
quainted with him. 

Terms of feoff and derifion are not uncommon with 
thofe who have no better authority for their envious 
declamation ; thus we find in the paragraph following 
the extract from Lefley, the fcornful addition of fenfe- 
lefs enthufiaft tacked to the name of George Fox ; but 
where does there appear any ground for fuch imputa¬ 
tion ? Will it be alleged that it is amply fliewn in that 
curious preceding fabrication ? If that be admitted a 
true copy of George Fox’s letter to Oliver Cromwell, 
it affords ample ground indeed; but that forgery de¬ 
tects itfelf: Who, acquainted with the hiftory and fpi¬ 
rit of thofe times, muft not be convinced that George 
Fox, fetting his name to fuch a compound of blafphe- 
msus abfurdity, could not have efcaped a very cruel 
punifhment. Were not the adverfaries of the defpifed 
people called Quakers induftrioufly feeking occafion 
for criminating them ? and againft George Fox pecu¬ 
liarly, for want of real matter of offence, were not de- 
fpicable frauds praCtifed ? Let thofe who wifh not to 
be impofed on, fearrh, life the noble Bereans, and fa- 
tlsfy themfelves of truth and faff (c). 

The bold affertion that a number of learned and in¬ 
genious men, joining the Quakers, new modelled their 
creed, is totally deftitute ot lupport from any credit¬ 
able authority. That men of piety and ability de¬ 
fended and illuftrated the doctrines and tenets taught 

and 


(e) See Gough’s Hiftory, Vol. I. p. 122. Recital of a formidable combination by procurement of falfe wit- 
nelfes, to conviCt George Fox of blafphemy. The account liketvife w’hich this auihor gives in the fame volume, 
page 80, of the occafion of difguft againft the people called Quakers, has a claim to the attention of honeft in¬ 
quirers, as has his citations from divers detractors, with his remarks thereon, fliewing their partial and dif- 
ingenuous colouring, particularly from D. Neal’s works, p. 83. 85. 96. 354—357. Molheim’s illiberal mif- 
reprefentations alfo cited and expofed—fame book, p. 100. 249. 



and publiflied with indefatigable diligence and uncon- 
queiablc patience by George Fox, is undeniably true. 
What were in thole dodtrines and tenets, unconform- 
able to the true Chrijiian Jlandnrd ? What did they con¬ 
tain that could Jlock common fenfe, unlefs it were the 
common fenfe of bigots to an earthly, political form of 
religion, from which they fought worldly exaltation 
and gain ? 

The religious principles originally profefled and prac¬ 
tically adhered to by George Fox and his fellow la¬ 
bourers, under the influence of Gofpel love, have con¬ 
tinued and remain, without variation, the principles of 
the people called Quakers to this day. 

George Fox, deeply learned in the knowledge of 
things fpiritual and divine, though not ingenious in the 
artificial arrangement of words and fentenees, was pe¬ 
culiarly exercifed in arduous endeavours to excite to 
fuch an introverfion of mind as might, under divine 
favour, afford a fight and fenfe of the heavenly efficacy 
of the grace of God, in its faving and purifying ope¬ 
ration ; the un.verfality and fufficiency whereof he 


earneftly contended for, as the faith once delivered to the 
faints : confiftent and harmonizing with this great fun¬ 
damental, as its natural branches, are the tenets pro- 
feffed, and teflimonies borne, by George Fox, with 
whom therein the people called Quakers have ever 
been, and continue united ; any work or contrivance ot 
learned ingenious men , by them as a religious body, own¬ 
ed, to new model this creed, cannot be made appear : 
fuch pretended reform, therefore, attributed to human 
learning and ingenuity (by fome fo much preferred to 
the falutary work of divine grace) is a mere arbitrary, 
unfounded affumption. How the writer of this para¬ 
graph came b)r his account, which is a diredt falfehood, 
that G. Keith was excommunicated for the Hue-, ties he took 
with the great apofile (if George Fox be thereby meant) 
will be proper for him or his adherents to {hew ; how, 
or in what inllance, Keith’s writings contributed to the 
moderation of Penn , or to 'the elegant and majlerly Slpology 
of Barclay, is left to be made out by the learning ard 
ingenuity of the fame writer. 


Signed on behalf and by direElion of a meeting of the~t 
reprejentatroes of the religious fociety called Quakers, > 

Kid in Philadelphia, 15th 12 month, 1796, J JOHN DRINKER, Ceerk. 



